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NOTICES

For in vitro diagnostic use only.
The Allplex™ SARS-CoV-2 Assay should be performed by qualified, trained personnel.
Reliability of the results depends on adequate specimen collection, storage, transport, and

processing procedure.

® This product is only for use with Microlab NIMBUS IVD, Microlab STARIlet IVD,
Seegene NIMBUS, and Seegene STARIlet in maximum 5 separate runs.

® This test has been validated for the following specimen types: nasopharyngeal
aspirate, nasopharyngeal swab, bronchoalveolar lavage, oropharyngeal (throat) swab,
and sputum. This test has not been validated for any other types of specimens.
Store RNA samples at < -20°C until use and keep on ice during use.
Sensitivity of the assay may decrease if samples are repeatedly frozen/thawed or stored for
a longer period of time.
Workflow in a laboratory should proceed in an unidirectional manner.
Wear disposable gloves and change them before entering different areas. Change gloves
immediately if contaminated or treat them with DNA decontaminating reagent.

® Supplies and equipment must be dedicated to working areas and should not be moved from
one area to another.
Do not pipette by mouth.
Do not eat, drink or smoke in laboratory work areas. Wear disposable powder-free gloves,
laboratory coats and eye protections when handling specimens and reagents. Wash hands
thoroughly after handling specimens and test reagents.

® Avoid contamination of reagents when removing aliquots from reagent tubes. Use of
sterilized aerosol resistant disposable pipette tips is recommended.

® Do not pool reagents from different lots or from different tubes of the same lot.

® Do not use the product after its expiry date.

® Do not reuse all disposable items.

® Use screw-capped tubes and prevent any potential splashing or cross-contamination of
specimens during preparation.

® Be careful not to contaminate reagents with extracted nucleic acids, PCR products, and
positive controls. To prevent contamination of reagents, the use of filter-tips is
recommended.
Use separated and segregated working areas for each experiment.
To avoid contamination of working areas with amplified products, open PCR reaction tubes
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or strips only at designated working areas after amplification.
Store positive materials separately from the kit's reagents.
Laboratory safety procedures (refer to Biosafety in Microbiological and Biomedical
Laboratories & CLSI Documents) must be taken when handling specimens. Thoroughly
clean and disinfect all work surfaces with 0.5% sodium hypochlorite (in de-ionized or distilled
water). Product components including product residuals and packaging can be considered
as laboratory waste. Dispose of unused reagents and waste in accordance with applicable
federal, state, and local regulations.

® Expiry date is 13 months from the date of manufacture at < -20°C. Please refer to label for
the expiry date.

® Clinical correlation with patient history and other diagnostic information is necessary to
determine patient infection status.

® Seegene NIMBUS and Seegene STARIet are the same equipment as the Microlab NIMBUS
IVD and Microlab STARIet IVD, respectively although the manufacturers are different from
each other. Since there are no hardware changes on the devices, the test results are the
same for those.

® The brand name of “CFX96™ Real-time PCR Detection System-IVD” has been changed to
“CFX96™ Dx system”. Since there are no hardware changes on the systems, it will be
expected to obtain the same results from both systems.

® “CFX Manager™ Dx Software v3.1” is an upgrade version of “CFX Manager™ Software-1VD
v1.6”. The upgraded software includes enhancements to the “Run” menu. These
enhancements do not impact the results of data analysis; therefore, the results will be the
same.

® This kit is a qualitative in vitro test for the single or multiple detection of 4 types of gene (E

gene, RARP gene, S gene, and N gene).

INTENDED USE

Allplex™ SARS-CoV-2 Assay is in vitro diagnostic medical device designed for qualitative
detection of SARS-CoV-2 with real-time reverse transcription PCR from nasopharyngeal
aspirate, nasopharyngeal swab, bronchoalveolar lavage, oropharyngeal (throat) swab, and

sputum.
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PRINCIPLES AND PROCEDURE OVERVIEW
1. Principles

Allplex™ SARS-CoV-2 Assay is a multiplex real-time RT-PCR assay that enables simultaneous
amplification and detection of target nucleic acids of E gene, RdRP gene, S gene, and N gene
with Internal Control (IC).The presence of specific gene sequences in the reaction is reported as
a Ct value through Seegene Viewer analysis software.

An exogenous gene is used as Internal Control (IC) to monitor the whole process of nucleic acid
extraction and to check for any possible PCR inhibition.

To prevent amplification product from acting as potential contaminants, Uracil-DNA glycosylase
(UDG)-dUTP system is employed in Allplex™ SARS-CoV-2 Assay. The UDG-dUTP system is
commonly used when performing PCR to eliminate amplicon carry-over using UDG to excise

uracil residues from DNA by cleaving the N-glycosylic bond.

2. Procedure Overview

Samples
(Nasopharyngeal aspirate, Nasopharyngeal swab,

Bronchoalveolar lavage, Oropharyngeal (throat) swab, and Sputum)

Nucleic acid extraction

Nucleic acid

Real-time PCR using
Allplex™ system

Analysis of Results

< Allplex™ SARS-CoV-2 Assay procedure overview >
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BACKGROUND INFORMATION

1. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), previously known by the
provisional name 2019 novel coronavirus (2019-nCoV), is the cause of the respiratory
coronavirus disease 2019 (COVID-19). Taxonomically, it is a strain of the Severe acute
respiratory syndrome-related coronavirus (SARSr-CoV), a positive-sense single-stranded RNA
virus. It is contagious in humans, and the World Health Organization (WHO) has designated the
ongoing pandemic of COVID-19 a Public Health Emergency of International Concern.

SARS-CoV-2 is believed to have zoonotic origins. It has close genetic similarity to bat
coronaviruses, suggesting it emerged from a bat-borne virus. An intermediate animal reservoir
such as a pangolin is also thought to be involved in its introduction to humans. Chinese
scientists first isolated SARS-CoV-2 7 January 2020 from patients in Wuhan, China who had

had pneumonia of unknown cause in December 2019.
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REAGENTS

The reagents contained in one kit are sufficient for 100 reactions.
Order information ( | REF | Cat. No. RV10248X)

Allplex™ SARS-CoV-2 Assay

Symbol Contents Volume Description
Oligo Mix :
PRIMER SARS2 MOM
500 L - Amplification and detection reagent
- RTase
- DNA polymerase
PREMIX EM8 500 uL | - Uracil-DNA glycosylase (UDG)
- Buffer containing dNTPs
Positive Control (PC):
SARS2 PC
CONTROL 50 uk - Mixture of pathogen and IC clones
CONTROL RP-V IC 2 1,000 uL | Exogenous Internal Control (IC)
WATER RNase-free Water 1,000 uL | Ultrapure quality, PCR-grade

D}] User manual
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STORAGE AND HANDLING

All components of Allplex™ SARS-CoV-2 Assay should be stored at < -20°C. All
components are stable under recommended storage conditions until the expiry date stated on
the label. The performance of kit components is not affected for up to 5 freezing and thawing. If
the reagents are to be used only intermittently, they should be stored in aliquots.

MATERIALS REQUIRED BUT NOT PROVIDED

Disposable powder free gloves (latex or nitrile)

Pipettes (adjustable) and Sterile pipette tips

1.5 mL microcentrifuge tubes

Nucleic acid extraction kit (see Nucleic Acid Extraction)

Clean bench

Ice Maker

Desktop centrifuge

Vortex mixer

CFX96™ Real-time PCR Detection system (Bio-Rad)

CFX96™ Dx System (Bio-Rad)

Applied Biosystems™ 7500 (Thermo Fisher Scientific)

Low-Profile 0.2 mL 8-Tube Strips without Caps (white color, Cat. No. TLS0851, Bio-Rad)*
Optical Flat 8-Cap Strips (Cat. No. TCS0803, Bio-Rad)*

Hard-Shell® 96-Well PCR Plates, low profile, thin wall, skirted, white/white (Cat. No.
HSP9655, Bio-Rad)*

Hard-Shell® 96-Well PCR Plates, low profile, thin wall, skirted, white/white, barcoded (Cat.
No. HSP9955, Bio-Rad)*

Permanent Clear Heat Seal (Cat. No. 1814035, Bio-Rad)* §

PX1 PCR plate sealer (auto-sealer, Cat. No. 181-4000, Bio-Rad)* §

EU 0.1ml 8-tube strip, LP, W, Extra Robust (Cat. No. B72719, BlOplastics)*

EU Optical Wide area 8-Cap Strip (Cat. No. B57801, BlOplastics)*

96 x 0.1ml Plate, LP, W, FULL, 96 well plate (Cat. No. B70679, BIOplastics)*

Opti-Seal Optical Sealing Sheet (Cat. No. 157300, BIOplastics)*

MicroAmp® Optical 96-Well Reaction Plate (Cat. No. N8010560, Thermo Fisher Scientific)**
MicroAmp™ Optical 96-Well Reaction Plate with Barcode (Cat. No. 4306737, Thermo Fisher
Scientific)**

Optical Adhesive Covers (Cat No. 4360954, Thermo Fisher Scientific)**

MicroAmp™ Optical 8-Tube Strip, 0.2 mL (Cat No. 4316567, Thermo Fisher Scientific)**

® MicroAmp™ Optical 8-Cap Strips (Cat No. 4323032, Thermo Fisher Scientific)**

* Products for CFX96™ Real-time PCR Detection and CFX96™ Dx System

** Products for Applied Biosystems™ 7500

§ Make sure to use the heat seal and the plate sealer listed above together.
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PROTOCOL

1. Specimen Collection, Storage, and Transport

Note: All samples should be treated as potentially infectious materials. Only permitted are those
sample materials, which are collected, transported and stored by attending strictly to the following
rules and instructions.
Note: To ensure high quality of samples, samples should be transported as fast as possible at
indicated temperature.

A. Specimen Collection

Nasopharyngeal aspirate, Nasopharyngeal swab, Bronchoalveolar lavage, Oropharyngeal

(throat) swab

® Nasopharyngeal aspirate, nasopharyngeal swab, bronchoalveolar lavage,

oropharyngeal (throat) swab specimens are routinely examined for common respiratory
pathogens.

® Obtaining respiratory specimens may be difficult in some patients. In such cases,
nasopharyngeal swabs may be collected simply and efficiently using new nylon flocked
swabs (COPAN, ltaly) and Universal Transport Medium (UTM).

Sputum
® Give clear instructions to patients when collecting sputum specimens. Patients must
either collect samples outside in the open air or away from other people. Patients should
not collect samples in confined spaces such as toilets.
® Rinse mouth with water before collecting sputum. The patient should cough deeply and
expectorate sputum directly into the container.

® A sputum sample must have a volume of 3~5 mL.

Manufacturer Specimen collection device
COPAN ESwab 482CE
COPAN ENAT PM 2ML PERNASAL APPLICATOR** 606CS01P*
COPAN UTM with Flocked Swabs 360C / 305C
DIAGNOSTIC HYBRIDS | UTM with Flexible Minitip Flocked Swab 403C / 406C
COPAN MSwab® kit 6E012N / 6E013N
COPAN MSwab® bulk 6E011N
Noble Biosciences CTM (Clinical Virus Transport Medium) UTNFS-98-2-N1TP
/ UTNFS-3B-2
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SG Medical GeneTM Set (GTS2)** T5001

SG Medical GeneTM Set (GTS1)** T5002

*Please use catalog numbers shown above to purchase products from Seegene Inc.
** ENAT PM 2ML PERNASAL APPLICATOR, GeneTM Set (GTS2) and GeneTM Set (GTS1) are
not applicable to extraction-free method.

B. Specimen Storage & Transport

Storage & Transport

_Tomp.__ Duration’

Nasopharyngeal aspirate - Performance may be affected
by prolonged storage of
Nasopharyngeal swab specimens
Bronchoalveolar lavage 2~8°C 3 days |- Specimens should also adhere

to local and national instructions
for transport of pathogenic
Sputum materials.

* Duration: The time period from the specimen collection to the final test (includes transport and
storage of specimens prior to tests).

Oropharyngeal (throat) swab
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2. Nucleic Acid Extraction

[Extraction methods in different specimens]

Note: Please use the automated extraction system according to the specimen shown in the
following table.

Automated Extraction System
Microlab Seegene Extraction-
NIMBUS IVD / STARIet IVD NIMBUS / STARIet KingFisher | MagNA Pure | Maelstrom™

Specimen free**+S

Universal Viral DNA/RNA Universal Viral DNA/RNA Flex*
Cartridge Kit 200 C Kit *** Cartridge Kit 200 C Kit ***

Nasopharyngeal

aspirate © X ° X ° ° X X
Nasopharyngeal o o o o e} o} 0 o
swab
Bronchoalveolar o X o X X X X X
lavage
Oropharyngeal
(throat) swab © © ° ° ° ° © °
Sputum o X o X o © © X

* Bronchoalveolar lavage has not been validated with KingFisher Flex and MagNA Pure 96.

** Nasopharyngeal aspirate and bronchoalveolar lavage have not been validated with Maelstrom™
9600.

*** Nasopharyngeal aspirate, bronchoalveolar lavage and sputum have not been validated with
STARMag 96 X 4 Viral DNA/RNA 200 C Kit and extraction-free method.

$ Swab specimens using ENAT PM 2ML PERNASAL APPLICATOR, GeneTM Set (GTS2) and
GeneTM Set (GTS1) are not applicable to extraction-free method.

2-1. Standard Extraction

A. Pre-treatment of specimen
Sputum
® Add 2 volumes of 1X PBS or saline solution to the 1 volume specimen in the 15 mL
conical tube and vortex thoroughly to disperse the sample.
Transfer recommend volume (See Recommended Vol. of 2-C) of sample to a new tube.

Follow the extraction kit protocol.

Note: In case of the specimens without viscosity, pre- treatment step is NOT required.
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B. Internal Control

Note: IC, included in the kit, allows the user not only to verify the nucleic acid extraction

procedure, but also to identify any PCR inhibition.

® RP-V IC 2 tube must be loaded on Microlab NIMBUS IVD, Microlab STARIet IVD, Seegene
NIMBUS or Seegene STARIet before nucleic acid extraction.
® \When using KingFisher Flex, MagNA Pure 96 or Maelstrom™ 9600, 10 uL of RP-V IC 2 must
be added to each specimen before nucleic acid extraction.

C. Automated Nucleic Acid Extraction System

Note: Please use the recommended volumes of specimen and elution as indicated below. For

other matters, refer to the manufacturer’s manual.

C-1. Microlab NIMBUS IVD

Note: See Microlab NIMBUS IVD operation manual.

Automated Extraction System ‘ Manufacturer

Cat. No. ‘

Recommended Vol.
Microlab NIMBUS VD Hamilton 65415-02* -
) ) ) 744300.4. Specimen: 300 pL
STARMag 96 X 4 Universal Cartridge Kit Seegene ,
uCc384 Elution: 100 pL
STARMag 96 X 4 Viral DNA/RNA Specimen: 300 uL
) Seegene EX00013C )
200 C Kit** Elution: 100 pL

* Please use catalog numbers shown above to purchase products from Seegene Inc.
** Nasopharyngeal aspirate, bronchoalveolar lavage, and sputum have not been validated.

C-2. Microlab STARIet IVD

Note: See Microlab STARIet IVD operation manual.

Automated Extraction System

Manufacturer

Recommended Vol.

Cat. No. ’

200 C Kit**

Microlab STARIlet IVD Hamilton 173000-075* -
STARMag 96 X 4 Universal Cartridge Kit Seegene 744300.4. Spe,Cimen: 300 uk
uC384 Elution: 100 pL
STARMag 96 X 4 Viral DNA/RNA Specimen: 300 pL
Seegene EX00013C

Elution: 100 pL

* Please use catalog numbers shown above to purchase products from Seegene Inc.
** Nasopharyngeal aspirate, bronchoalveolar lavage, and sputum have not been validated.

12
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C-3. Seegene NIMBUS

Note: See Seegene NIMBUS operation manual.

Automated Extraction System ’ Manufacturer Cat. No. Recommended Vol.

Seegene NIMBUS Seegene 65415-03 -

744300.4. | Specimen: 300 puL
UC384 Elution: 100 pL

STARMag 96 X 4 Viral DNA/RNA Specimen: 300 uL
Seegene EX00013C
200 C Kit* Elution: 100 uL

* Nasopharyngeal aspirate, bronchoalveolar lavage, and sputum have not been validated.

STARMag 96 X 4 Universal Cartridge Kit Seegene

C-4. Seegene STARIet

Note: See Seegene STARIet operation manual.

Automated Extraction System Manufacturer Cat. No. Recommended Vol.

Seegene STARIet Seegene 67930-03 -

744300.4. | Specimen: 300 pL
uCc384 Elution: 100 pL

STARMag 96 X 4 Viral DNA/RNA Specimen: 300 uL
Seegene EX00013C
200 C Kit* Elution: 100 pL

* Nasopharyngeal aspirate, bronchoalveolar lavage, and sputum have not been validated.

STARMag 96 X 4 Universal Cartridge Kit Seegene

C-5. KingFisher™ Flex Purification System, KingFisher with 96 Deep-well Head

Note: See KingFisher Flex operation manual.

Automated Extraction System Manufacturer Cat. No. ‘ Recommended Vol.

KingFisher™ Flex Purification System, | Themo Fisher

5400630 -
KingFisher with 96 Deep-well Head Scientific
MagMAX™  Viral/Pathogen Nucleic | Themmo Fisher A4D352 Specimen: 200 pL
Acid Isolation Kit Scientific Elution: 80 uL

Bronchoalveolar lavage has not been validated with KingFisher Flex.
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C-6. MagNA Pure 96

Note: See MagNA Pure 96 operation manual.

Automated Extraction System Manufacturer Cat. No. ’ Recommended Vol.

Roche
MagNA Pure 96 ) i 06541089001 -
Diagnostics
MagNA Pure 96 DNA and Viral NA Roche Specimen: 200 pL
) ) 06543588001
Small Volume Kit Diagnostics Elution: 100 pL

Bronchoalveolar lavage has not been validated with MagNA Pure 96.

C-7. Maelstrom™ 9600

® Proceed the extraction process using ‘665-Rapid’ protocol

Automated Extraction System ‘ Manufacturer Cat. No. ‘ Recommended Vol.

Taiwan
Maelstrom™ 9600 Advanced M9600 -
Nanotech Inc.
Taiwan

TANBead® Nucleic Acid Extraction Kit
OptiPure Viral Auto Tube

Specimen: 300 pL

Advanced WB65S66 | £y ition: 80 L

Nanotech Inc.
Taiwan
Advanced W665A46
Nanotech Inc.
Taiwan
Advanced W665A10
Nanotech Inc.
Nasopharyngeal aspirate and bronchoalveolar lavage have not been validated with Maelstrom™
9600.

TANBead® Nucleic Acid Extraction Kit
OptiPure Viral Auto Plate

Specimen: 300 pL
Elution: 80 uL

TANBead® Nucleic Acid Extraction Kit
OptiPure Viral Bulk Plate

Specimen: 300 pL
Elution: 80 uL

2-2. Extraction-free Method

Note: RP-V IC 2 must be added to Mastermix during preparation for PCR. See Preparation for
Real-time One-step RT-PCR (page 14) for more information.

1) Aliquot 45 uL of Nuclease-free water into PCR tubes

2) Add 15 pL of each sample into the tube containing aliquot of the Nuclease-free water

3) Close the cap, quick vortex and briefly centrifuge

4) Incubate at 98°C for 3 min*

5) Chill at 4°C for 5 min*

*Note: It is recommended to perform steps 4)~5) on PCR instrument with PCR tube attached
individual caps.

Note: If you need retesting, start with the original sample not the lysate.
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3. Preparation for Real-time One-step RT-PCR

Note: Correct tubes and caps must be used (see MATERIALS REQUIRED BUT NOT
PROVIDED).

Note: Aerosol resistant filter tips and tight gloves must be used when preparing One-step RT-
PCR reactions. Use extreme care to prevent cross-contamination.

Note: Completely thaw all reagents on ice.

Note: Briefly centrifuge reagent tubes to collect residual drops inside of the cap.

Note: The steps A~D are automatically processed on Microlab NIMBUS IVD, Microlab
STARIet IVD, Seegene NIMBUS and Seegene STARIet. Refer to each operation manual.

A. Prepare the Reaction Mastermix

A-1 Standard extraction A-2 Extraction-free method
5 uL SARS2 MOM 5 uL SARS2 MOM
5 uL EM8 5 uL EM8
5L RNase-free Water 4 uL RNase-free Water
15 L Total volume of Mastermix 1L RP-VIC 2
15 uL Total volume of Mastermix

Note: Calculate the total amount of each reagent needed based on the number of reactions

including samples and controls.

B. Mix by quick vortexing, and briefly centrifuge.
C. Aliquot 15 uL of Reaction Mastermix into PCR tubes.

D. Add 5 uL of each sample’s nucleic acids into the tube containing Reaction Mastermix.

15 uL Reaction Mastermix
5L Sample’s nucleic acid
20 uL Total volume of reaction

E. Close and briefly centrifuge the PCR tubes.
F. Verify that the liquid containing all PCR components is at the bottom of each PCR tube. If not,

centrifuge again at a higher rpm for a longer time.
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Note: It is recommended to centrifuge PCR tubes before PCR to eliminate air bubbles and

collect all residual liquids at the bottom of tubes.

Correct Incorrect

Bubble

Note: Use a new sterile pipette tip for each sample.

Note: For Negative Control (NC), use 5 uL of “RNase-free Water” instead of sample’s nucleic
acid.

Note: For Positive Control (PC), use 5 uL of “SARS2 PC” instead of sample’s nucleic acid.
Note: Be careful not to cross-contaminate the Reaction Mastermix and samples with the Positive
Control.

Note: Do not label the reaction tube on its cap. Fluorescence is detected from the top of each

reaction tube.
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REAL-TIME PCR INSTRUMENT SET UP AND RESULT ANALYSIS

1. CFX96™ Real-time PCR Detection System (CFX Manager™ Software-IVD v1.6)

1.1. Real-time PCR Instrument Setup

Note: CFX96™ Real-time PCR Detection System (Bio-Rad) experiment setup can be divided

into three steps: Protocol Setup, Plate Setup, and Start run.

A. Protocol Setup

Fig. 1. Protocol Setup
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2) In “Protocol Editor”, define the thermal profile as follows:

Step No. of cycles Temperature Duration
1 1 50°C 20 min
2 95°C 15 min
3 95°C 10 sec
4* 45 60°C 15 sec
5* 72°C 10 sec
6 GOTO Step 3, 44 more times

Note*: Plate Read Step. Fluorescence is detected at 60°C and 72°C.

Protocol Editor - New x
File  Settings Tools ?
H _,% Insert Step | After ~ || Sample Volume ul Est. Run Time 01:55:00
1 2 3 4 5] 6
950 C 950 C
f T5:00 B L]
/ ‘\ ) 20 C
500 C / ' s - ' @ 6 M
; T
(6]
E
44 x
4 inser step b0 C for (50
— 3 950 C for 0:10
[N Insert Gradient 460, C for 0:15
+ Plate Read
5 7.0 C for0:10
= + Plate Heaodr ]
E__ Insert Melt Curve — EG,\?JO ER MIHIERIER
[
BQDelete Step
OK Cancel
Fig. 2. Protocol Editor
3) Click the box next to “Sample Volume” to directly input 20 pl.
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4) Click “OK” and save the protocol to open the “Experiment Setup” window.
Experiment Setup

Options
Protocol (i3 Plate wf» Start Run

Create New.,, Express Load
Select Existing. .. e
Selected Protocol
Allplex SARS-CoV-2.prel Edit Selected. ..
Preview
Est, Run Time: 01:55:00 (96 Wells-4ll Channels) Sample Yolume: 20ul
1 2 3 4 5 ]
9.0 C 950 C
T5:00 010
720 C
60.0 C ] G
500 C g o] g
B [} 0
3
Next >>

Fig. 3. Experiment Setup: Protocol

B. Plate Setup

1) From “Plate” tab in “Experiment Setup”, click “Create New” to open “Plate Editor” window.

Experiment Setup
Options
l F‘rotocoll Plate Start Run l
Express Load
Select Existing... [QuickPlate-QB wells_All Channels, pltd v]
Selected Plate
Test,pltd Edit Selected,.,
Preview
Fluorophores: FAM, HEX, Texas Red. Cy5, Quasar 705 Plate Type: BR Clear Scan Mode: All Channels
1 2 3 4 5 6 7 8 9 10 11 12
A Unk Il Unk Il Unk II Unk Unk II Unk Il Unk Il Unk |I Unk II Unk II Unk Il Unk
o o | o || o [ o [ o | o | o || o [ o [ o [ o || o
C Unk II Unk II Unk Il Unk Unk II Unk II Unk Il Unk || Unk II Unk II Unk II Unk
V] Unk Il Unk Il Unk II Unk Unk II Unk Il Unk Il Unk |I Unk II Unk II Unk Il Unk
= Unk Il Unk Il Unk Il Unk Unk Il Unk Il Unk Il Unk |I Unk II Unk Il Unk Il Unk
+ Unk II Unk II Unk Il Unk Unk II Unk II Unk Il Unk || Unk II Unk II Unk II Unk
G Unk Il Unk Il Unk Il Unk Unk Il Unk Il Unk Il Unk |I Unk Il Unk Il Unk Il Unk
H Unk II Unk II Unk Il Unk Unk II Unk II Unk Il Unk Il Unk Il Unk II Unk II Unk
[ <<Prev | [ Next>> |

Fig. 4. Plate Editor
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2) Click “Select Fluorophores” to indicate the fluorophores (FAM, HEX, Cal Red 610, Quasar
670) that will be used and click “OK?”.

Plate Editor - New = %X
File Settings Tools
H] ﬁ Zoom 100% v | el Scan Mode | All Channels v '; Well Groups ? @ Plate Loading Guide
1 2 3 4' 5 5 i 8 8 10 1 12 [@ Select Fluorophores ... ‘
A Select Fluorophares eS|
A —
B Channel Fluorophare selected Color
c — v —
° z = Y
T r I
; ca o5 C O\ —
e r
F 3 ROX r —
6 Toasied r ‘
caressio Fye —
H U £ lL\ _ “) Experiment Settings.
Qs e @ oo —
5 Quasar 705 [:\_ [ ﬁ’] Clear Replicate #
& Clear Wells
Plate Type : BR Clear

Fig. 5. Select Fluorophores (FAM, HEX, Cal Red 610, and Quasar 670)

3) Select the wells where the PCR tube will be placed and select their sample types from the
“Sample Type” drop-down menu.

- Unknown: Clinical samples

- Negative Control

- Positive Control
4) Click on the appropriate checkboxes (FAM, HEX, Cal Red 610, and Quasar 670) to specify
the fluorophores to be detected in the selected wells.

5) Type “Sample Name” and press enter key.
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6) In “Settings” of the “Plate Editor” main menu, choose the “Plate Size” (96 wells) and
“Plate Type” (BR White).

Plate Editor - Test.pltd * O —
Settings
£ Plate Size > & Well Groups .. | 2 (&%) Plate Loading Guide
Plate Type > BR White
ML EEETiEn O l BR Clear & 7 8 El 1 n 12 ($3)  Select Fluorophores ...
i Unke Unk Unke
units iy FAM T N o FAM FAM
a TEX HEX HEX HEX Hex N mex HEX HEX T
CalRed10 | CalRedsi0 | CalRed 610 | CalRed 610 | CalReds10 | CalRed 610 | CalRed 610 | Calfed 610 ED T
Quasar670 | Quasar670 | Quasar67 | Quasar670 | Quasar670 | Quasar67 | Quasar67 | Quasare7
T Unk Unk Unk Unkc Unkc Unk Unk Unk Load Target Name
FAM FAM FAM FAM FAM FAM FAM FAM FaM <none>
B Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610
HEX < >
Quasar 670 | Quasar€70 | Quasar670 | Quasar€70 | Quasaré7 | Quasar670 | Quassr&70 | Quasar&70 none A
T ok Tnkc Tnke Unic Tnkc Tnlc Unke Unlc Cal Red 610 <none> A
FAM FAM FAM FAl FAM FAM FAM FAM Quasar 670 <none> v
c Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610
Quasar670 | Quasar670 | Quasar67 | Quasar670 | Quasar670 | Quasar67 | Quasar6m | Quasare7 - S (e
T Unk Unk Unk Unk Unk Unk Unk Unk ooy ]
FAM FAM FAM FAM FAM FAM FAM FAM (=] <none> -
D HEX HEX HEX HEX HEX HEX HEX HEX
Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 "
Quasar 670 | Quasar67 | Quasar670 | Quasar670 | Quasar67 | Quasar670 | Quasar670 | Quasar670 Load Replicate #
ok [ Tnke Unic Unkc [ Unlc Unlc =] ! =
FAM FAM FAM FAM FAM FAM FAM FAM ( Feplicate Series )
E | caredeino | cairedeio | cairedero | cairedsto | calredsro | calredsto | CalRedsto | calRed 10 = =
Quasar 670 | Quasar 670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar 670 I% Experiment Settings... ]
T ek Unk Unk Unk Unk Unk Unk Unk é] !
s PR o o R e o Fa l Clear Replicats #
H
F | cairedsio | cairedero | coredero | coiredsio | cairedsio | calredsio | caiReds1o | caired 10 Clear Wells
Quasar670 | Quasar670 | Quasar67 | Quasar670 | Quasar670 | Quasar67 | Quasar6? | Quasare7
T Unk Unk Unk Unkc Unk Unk Unk Unk
FAM FAM FAM FAM FAM FAM FAM FAM
G HEX HEX HEX HEX HEX HEX HEX HEX
Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610 Cal Red 610
Quasar670 | Quasar670 | Quasar67 | Quasar670 | Quasar670 | Quasar67 | Quasaré? | Quasare7
FAM FAM
B
H Cal Red 610 Cal Red 610
Quasar 670 | Quasar 670
Plate Type : BR White Cancel

Fig. 6. Plate Setup

7) Click “OK?” to save the new plate.

8) You will be returned to the “Experiment Setup” window.

Experiment Setup (3]
Options
Pmtocol| Plate Iub Start Run |

Express Load
Select Existing... [ z

Selected Plate

Test,pltd Edit Selected...

Preview
Fluorophores: FaM, HEX, Cal Red 610, Quasar 670 Plate Type: BR White Scan Mode: &ll Channels
1 2 3 4 5 6
A Unk II Unk II Unk Unk Unk II Unk

= Unk II II Unk II Unk II Unk
+ Unk II II Unk II Unk II Unk

[ <<Prev | [ HNext>> |

Fig. 7. Experiment Setup: Plate
9) Click “Next” to Start Run.
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C. Start Run

1) From “Start Run” tab in “Experiment Setup”, click “Close Lid” to close the instrument lid.

Experiment Setup @
Options
[Ar] Protocol l (23 Plate | "> Stat Run
Run Information
Protocol = Allplex SARS-CoV-2. prcl
Plate - Test pltd
Notes

Scan Mode :  All Channels
Start Run on Selected Block(s)

Block Name a Type Run Status Sample Volume Protocol ID
7 [E'R1DD1SO I"SSFX“ Idle 20

V| Select All Blocks

47 Open Lid } i é Close Lid Kl

% Flash Block Indicator

<< Prev

Fig. 8. “Close Lid”

2) Click “Start Run”.
3) Store the run file either in My Documents or in a designated folder. Input the file name, click

“SAVE”, and the run will start.

1.2. Data Analysis

A. Create folders for data export

1) To save data of all detection steps of amplification curves from the result file, create one
folder.

2) Folder name may be as desired by user (For ‘Seegene Export’ function, folders “QuantStep4”
and “QuantStep5” are automatically created to save each amplification curve data under the

folder created by user).
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B. Pre-settings for Data Analysis in CFX96™

1) After the test, click the “Quantitation” tab to see the amplification curve results.

[ Dotar Acwdysis - Testpard - o X
file View Settings Tooks
B & @ [ & vewedrote... g wel Group: All Wells vl ?
&wu@wm il Gene Bxpresson (28] End Port [1E] Meic Dacmnstion [l oc §) Aun fomation
No wels designated as Samgle Type standard
A FAM [ HEX [ CalRed610 [ Quasar 670 Sep Number: 4 v
- 4K 2 3 I s 0 2 3 ) » " 2 [ Wel O Fuor & Content O Semple O/ CB O
X = = T T TS R T HI2 CalRed 6 Unkn N/A
A0 FAM Unikn 2393
s A2 FAM  Unkn 219
c A3 FAM  Unkn 1861
) A4 FAM Unkn 784
ADS  FAM  Unkn 242
€ A6 FAM Urkn 2108
¥ A7 FAM Unkn 22
° ADE FAM  Unkn 258
A9 FAM  Unkn 2963
u E amn £am [ U ey
Completed Scan Mode: All Channels | Plate Type : BR White | Analysis Mode: Baseline Subtracted Curve Fit
Fig. 9. Amplification curve results
2) Select “No Baseline Subtraction” from Analysis Mode of Settings menu.
[ 0t Arvdymis - Temtpord - o x
File  View Tools
B | & | CDeteminaton Mode by cooun [ai i : [
%M“wm— Theeshold... Baseline Subtracted oo ) oc 1) A romston
B Trace Styles... Baseline Subtracted Curve Fit
L. & View/Edit Plate...
... v Mouse Highlighting No wells designated a3 Sample Type standard
Step Number: |4 v
10 n 12| | Wel O Pur A Coters 0 Sanwle 0 CB 0]
F05  CalRed 6 Unkn N/A
[F05  Cal Red 6 Unkn N/A
FO7  Cal Red 6 Unkn N/A
FO8  Cal Red 6 Unkn N/A
[F03 ol Red 61( Unkn WA
FI0  Cal Red 610 Unkn NA
m Cal Red 61( Unkn NA
| [F12 Cal Red 61( Urkn WA
Unk 601 CalRed 610 Urkn WA
i I = GO2  Cal Red 6 Unkn N/A
d J \LGed | A e Ba G i A
Completed Scan Mode: All Channels | Plate Type : 8R White | Analysis Mode: No Baseline Subtraction
Fig. 10. No Baseline Subtraction
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3) Select “Seegene Export” from Tools menu.

[ P Arcdyzis - Testpord = - w2 2 3 = o x
Flle View Settings
| e R Al s viels v ?
i &2 import Fluorophore Calibeation... "
(@ ousttston [@dﬂ Replace Plate._ Port [12] Meic Dscrminaton (1) aC ) Run infomation
| Export All Data Sheets to Excel
) No wels desgnated a3 Sample Type standard
OO
2
£ 00
22l
0
2000
2000 . S
0 0 20 » o
Cyeles [ Log Scale
B FAM [ HEX [ ColRed610 [ Quasar 670 Step Number: 4 v
[ 4H 2 3 Al = 2 2 e u 120 wel O] Puor A Cortent O] Samplo 0 CO) O
A Onk Unk ok nk GO7  Cal Red 6 Unkn N/A
. G08  Cal Red 6 Unkn N/A
G09  Cal Red 61 Unkn A
C G0 CalRed 61l Unkn WA
0 G Cal Red 61( Unkn NA
E 'GIZ Cal Red 61( Unkn NA
HO! ol Red 61( Unkn A
E |02 Col Red 61 Urkn WA
G HO3 ol Red 61( Unkn A
3 HO4  Cal Red 61( Urkn NA
- HNS al Rad £ linkn N7A
Completed [Scan Mode: All Channels | Plate Type - BR White | Analysis Mode: No Baseline Subtraction

Fig. 11. Seegene Export

4) Choose a location to save data and click “OK”.
[mpsta analysis -Testperd, o B0 B 7V S | G ol

File View Settings Tools

B & & [ 8 viewedrriste.. g el Group: [All wells ) ?
| (7] auaretoton |[ 7 quarstston Dot | 2wk urve [ 5] et urve Dt | ] G Ecression | ) v o | 1] bt Dcamnston | €2 0 [ £ Ao omaton

Amplification

No wells designated as Sample Type standard.

Choose destination folder

- g B Desktop -
P P b 9 Libraries
> B user
° 10 20 > % Computer H
Cycles > € Network
I FAM [J) HEX (9] CalRed610 (7] Quasar 67 D'ﬁ? ! SepMumber (4~
\ 2 3 2 5 G it [(Wel 0] Puor & Cortert | Samle 0| CH O
A = - - = = B4 FAM  Unkn N/A
805 FAM  Unkn N/A
C BO6 FAM  Unkn N/A
c 807 FAM  Unkn N/A
5 BOS FAM  Unkn N/A
COl FAM  Unkn N/A
€ C  FAM  Unkn N/A
£ C3  FAM  Unkn N/A
@ C4 FAM  Unkn N/A
" C5  FAM  Unkn N/A
C06  FAM  Unkn N/A
Completed | | [Scan Mode: All Channels | Plate Type : BR White | Analysis Mode: No Baseline Subtraction

Fig. 12. Seegene Export to designated folder
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C. Settings for Data Analysis in Seegene Viewer

1) Open Seegene Viewer program, and click “Option” to select CFX96 or CFX96 Dx in the

“Instrument”.

2 SARS-CoV-2 Viewer — [m] X

File Edit | Option | Help

- Instrument
@ @ | oo
Wild Control
Standard Setting
Nimbus/STARIlet Setting
Sample Index Setting
As Is Export
Export All
Export Melt Temperature

AB7500 v2.0.5

Vv CFX96 @ Seegene
CFX96 Dx

Apply Mode
Negative C(t) Value

Print Items n for
User Account pDNos tics

Export Path

TestKit Profile
3 new paradigm for molecular dlagnostics

VY VYV Y VYYDV DY Yoy

R technology drives and accelerates

€ SR
&
“eopat

Fig. 13. Seegene Viewer

2) Click “Open” to find the saved file in folder “QuantStep4”, open the results file, and select the
test kit from the “PRODUCT” menu.

@ SARS-CoV-2 Viewer - o X
File Edit Option Help
( (@ ( ) (=) ( -
@PO®@® EH [ ¥ @ Seegene
Test - Ouanttation Ct Resuls.dsx X | 3 i
@ weLL PLATE © M WELL GRAPH o
1 2 3 4 65 6 7 8 9 10 11 12| EAFAM EAHEX E3CalRed 610 [ Quasar 670
" 990090909000 1000 ]
990000000 { Ao
‘99909090000 s 4 500
r 9000000 2 s00] & 0000
t 9000090090000 i 25001
Fr9990900000 w04 -1
‘- 9909000000 ol o]
i oo a | N S S S vy | I S S T N—
] 10 20 30 o [ 10 20 3 r
@ Negative @ Positive @@ Invalid [ combine Oycle (Oroph 1) Oycle (Gragh 2)
O apPLY RESULT -
Well info Positive Find [ \ @ Vertical O Horizontal
o Sample No Patent id Wel Name Type AM HEX Cal Red 610 Quasar 6. Auto Interpretation Comment
=] | | a0 | |samee] | | | | | | -
[w]| | sor | |samPLE | |
]| | co | |sampLe| | | 1
(m]| oo | SAMPLE | | |
C II T I EO01 I ISAMPLE] l [ l I ‘
(m]| For_ | SAMPLE | |
ol 1 T — T 1 i ! ! 1 1
[m]| A | [SAMPLE | | |
]| | | e | |sampLe| [ | | | ]
[w]| | cee | |samPLE| |
gl \ [Toee ] [sampie] I | I I | \ v

Fig. 14. Settings for Data Analysis in Seegene Viewer

Note: In case of extraction-free method is applied, select “AIIpIexT'\’I SARS-CoV-2 Assay
(extraction-free)” from the PRODUCT menu.
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3) Check the result for each well.

B SARS-CoV-2 Viewer - o >

File Edit Option Help

(o) (@ &) &) () /- Allplex™ SARS-COV-2 Assay @ Seegene

o8t - Ouanttaion Ct Resuls. xisx

LL PLATE WELL GRAPH o

o
10 11 12 ciram EAMEX EACalRed 610 £ Oussar 670

3000 § RarP/S pode
i -
& 20004

1000 4

1 0000000}
0000000~
0000000 -
0000000 -
00000060 -
0000000 -
0000000 -

00000000 -

90000000 -

€zow\monm>

Well Info
FAM Cal Red 610 Quasar 670 HEX

€ gene cm RARP =) Noene cm © <
L) 1 |_cos | I 2420 24,51 %R
( 16.04 16.57

Fig. 15. Test result on Seegene Viewer

4) Validity Criteria of Control Results

a. Valid Assay Run
To check the validity of experiments, the PCR runs should be accompanied with PC (Positive
Control) and NC (Negative Control). Assay run is determined as valid when all of the following
criteria are met:
1) Standard extraction

Seegene Viewer Result

Control FAM (Cy) Cal Red 610 (C;) | Quasar670 (C;) | HEX (Cy)
Auto Interpretation
E gene RdRP/S gene N gene IC
Positive Control <40 <40 <40 <40 Positive Control(+)
Negative Control N/A N/A N/A N/A Negative Control(-)

2) Extraction-free method

Seegene Viewer Result

Control FAM (Cy) Cal Red 610 (Cy) | Quasar670 (C;) | HEX (Cy)
Auto Interpretation
E gene RdRP/S gene N gene IC
Positive Control <40 <40 <40 <40 Positive Control(+)
Negative Control N/A N/A N/A <40 Negative Control(-)

b. Invalid Assay Run
In case of a validity failure, the results should not be interpreted or reported. And the PCR
reaction must be repeated.
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2. CFX96™ Dx System (CFX Manager™ Dx v3.1)

2.1 Real-time PCR Instrument Setup

Note: CFX96™ Dx System (Bio-Rad) experiment setup can be divided into three steps:
Protocol Setup, Plate Setup, and Start Run.

A. Protocol Setup

1) In the main menu, select “File” > “New” - “Protocol” to open “Protocol Editor”.
s CFX Manager Dx (admin) - [m] X
Lﬁﬂ View User Run Tools Windows Help

5 Open » |E3 Plate..

Protocol...

2] Recent Data Files » | el Gene Study.
i@ Repeata Run

Exit

Startup Wizard ==
o
W85 Run setup
Select instrument CFX396 ~
E g Repeat run
[@' Atabea Select run type
User-defined PrimePCR

o instrument detected after 120 seconds.

User:admin | 04/02/2020 12:43

Fig. 16. Protocol Setup
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2) In “Protocol Editor”, define the thermal profile as follows:

Step No. of cycles Temperature Duration
1 50°C 20 min
2 1 95°C 15 min
3 95°C 10 sec
4* 45 60°C 15 sec
5* 72°C 10 sec
6 GOTO Step 3, 44 more times

Note*: Plate Read Step. Fluorescence is detected at 60°C and 72°C.

Protocol Editor - New X
File  Settings Tools ?
\E‘] ﬁ Insert Step | After ~ || Sample Volume pl | Est. Run Time 01:55:00
1 2 3 4 5 6
%0 C %0 C
) T T:10 20 C
/ A g B
500 ¢ / | oo c : o ¢ H
; (] I 0
0
B
44 %
i 1 50.0 C for 20:00
(e Insert Step 2 950 C for 1500
> 3 950 C for 0:10
[Mg]Insert Gradient 4 60.0 C for 0:15
+ Plate Read
5 720 C for 0:10
= + Plate Read
@ Insert Melt Curve B S\?JO il oTEITES
[(e)]
iﬂDelete Step

0K Cancel

Fig. 17. Protocol Editor

3) Click the box next to “Sample Volume” to directly input 20 pl.
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4) Click “OK” and save the protocol to open the “Run Setup” window.

Run Setup
Protocol (:Z3) Plate wB» Start Run

Create New..,

Select Existing...

Selected Protocol
Allplex SARS-CoV-2,prel

Express Load

Edit Selected...

o
JEst. Run Time: 01:55:00 (36 Wells-All Channels)

50.0 C

1 2 3 4 5 B
950 C 950 C
15:00 0:10
720 C
600 C :
g e}

Sample Yolume: 20ul

Next >>

Fig. 18. Run Setup: Protocol

B. Plate Setup

1) From “Plate” tab in “Run Setup”, click “Create New” to open “Plate Editor” window.

Run Setup [=]
‘ Prntncul‘ G Platek.D Start Run ‘
Express Load
[QuickPIate_GE wells_4ll Channels,pltd v]
Selected Plate
Test,pltd Edit Selected..,
Preview
Fluorophores: FaM, HEX, Texas Red, Cy5, Quasar 705 Plate Type: BR Clear Scan Mode: &ll Channels
1 2 3 4 5 3 7 8 g 10 11 12
A Unk I| Unk I| Unk I| Unk Unk Unk I| Unk I| Unk I| Unk I| Unk Unk I| Unk
B Unk || Unk || Unk || Unk Unk Unk || Unk || Unk || Unk || Unk Unk || Unk
© Unk I| Unk I| Unk I| Unk Unk Unk I| Unk I| Unk I| Unk I| Unk Unk I| Unk
D Unk || Unk || Unk || Unk Unk Unk || Unk || Unk || Unk || Unk Unk || Unk
E Unk I| Unk I| Unk I| Unk Unk Unk I| Unk I| Unk I| Unk I| Unk Unk I| Unk
F Unk || Unk || Unk || Unk Unk Unk |I Unk || Unk || Unk || Unk Unk || Unk
G Unk || Unk || Unk || Unk Unk Unk || Unk || Unk || Unk || Unk Unk || Unk
H Unk || Unk || Unk || Unk Unk Unk Il Unk || Unk || Unk || Unk Unk || Unk
<<Prev | [ MNext>> |
Fig. 19. Plate Editor
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2) Click “Select Fluorophores” to indicate the fluorophores (FAM, HEX, Cal Red 610, Quasar
670) that will be used and click “OK?”.

Plate Editor - New = %X
File Settings Tools
H] ﬁ Zoom 100% v | el Scan Mode | All Channels v '; Well Groups ? @ Plate Loading Guide
1 2 3 4 5 8 7 8 El 10 1 12 [@ Select Fluorophores .., ‘
7
A Select Fluorophares eS|
A —
B Channel Fluorophare selected Color
c — C v —
° z = Vo T
TEr r I
; ca o5 C O\ —
e r
F 3 ROX r [
6 Toasied r ‘
caneden Py
H U £ r I [') Experiment Setiings
Qs ¥ e L —
5 Quasar 705 r | [ A Cloar Replicate #
& Clear Wells
Plate Type : BR Clear

Fig. 20. “Select Fluorophores” (FAM, HEX, Cal Red 610, and Quasar 670)

3) Select the wells where the PCR tube will be placed and select their sample types from the
“Sample Type” drop-down menu.

- Unknown: Clinical samples

- Negative Control

- Positive Control

4) Click on the appropriate checkboxes (FAM, HEX, Cal Red 610, and Quasar 670) to specify
the fluorophores to be detected in the selected wells.

5) Type “Sample Name” and press enter key.
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6) In “Settings” of the “Plate Editor” main menu, choose the “Plate Size” (96 wells) and
“Plate Type” (BR White).

Plate Editor - Testpitd SN . — G=NEcl
Settings
roups ... i Ui
ﬁ- ‘Well Grow Plate Loading Guide
BR Clear 7 8 10 il 12 ($3)  Select Fluorophores ...
\ Unk Unk Unk
FAM FAM N FAM FAM FAM
HEL HEX HEX HEX HEX HEX HEX HEX
A | CalRede1n | caired610 | cairede10 | calReds10 | CalRed610 | QalRed610 | CalRed 10 | CalRed 610 Semle Teee
Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasare?
T Unk Unk Unk Unkc Unk Unk Load Target Name
FAM FAM FAM FAM FAM FAM FAM FAM -
B HEX HEX HEX Fam <none> -
CalRed 610 | CalRed 610 | CalRed 610 | CalRed 610 [ CalRed 610 [ CalRed610 | calred 610 | calred 610 HEX <nones
Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasare? none ~
T ok Tnkc Tnke Unic Tnke Unke Unlc Cal Red 610 <none> A
FAM FAM FAM FAM FAM FAM FAM FAM @] Quasar 670 <nones <
€ e e " e <none>
CalRed 610 | CalRed 610 | CalRed 610 | CalRed 610 [ CalRed 610 [ Calred 610 | calred610 | calred 610
Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasare? - Sample Name
T ek Unk Unk Unk Unk Unk Unk 7 <noras <
FAM FAM FAM FAM FAM FAM FAM FAM <none> -
D HEX HEX HEX HEX HEX HEX HEX HEX
CalRed 610 | CalRed 610 | CalRed 610 | CalRed 610 [ CalRed 610 [ Calred610 | calred610 | caired 610 .
Quasar 670 | Quasar67 | Quasar670 | Quasar670 | Quasar67 | Quasar670 | Quasar670 | Quasar670 Load Replicate #
I [ Tnke Unic [ Unlc Unkc ! =
FAM FAM FAM FAM FAM FAM FAM FAM
E e o " e [ Replicate Series )|
CalRed 610 | CalRed 610 | CalRed 610 | CalRed 610 | CalRed 610 [ CalRed610 | Calred 610 | calred 610
Quasar 670 | Quasar 670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar 670 |% Experiment Settings...
| Unk Unk Unk Unk Unk Unk é] n
s PR o o R e o Fa l Clear Replicats #
HEX = H HEX HEX
F | coregeino | cairedeto | cairedero | cairedsro | cairedsro | calredsto | calredsto | calRed 10 Clear Wells
Quasar670 | Quasar670 | Quasar670 | Quasaré70 | Quasar670 | Quasar670 | Quasar&70 | Quasaré?
J Unk Unk Unkc Unk Unk Unk
FAM FAM FAM FAM FAM FAM FAM FAM
G HEX HEX HEX HEX HEX HEX HEX HEX
CalRed 610 | CalRed 610 | CalRed 610 | CalRed 610 | CalRed 610 [ Calred610 | Calred 610 | calred 610
Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasar670 | Quasare?
Pos
FAM FAM
H HEX HEX
CalRed 610 | CalRed 610
Quasar670 | Quasar670
Plate Type : BR White Cancel

Fig. 21. Plate Setup

7) Click “OK?” to save the new plate.

8) You will be returned to the “Run Setup” window.

Run Setup
[E Protocol‘ Plate |l [ Start Run |
Express Load
[ 3
Selected Plate
Test,pltd Edit Selected,,,
Preview
Fluorophores: FAM, HEX, Cal Red 610, Quasar 670 Plate Type: BR White Scan Mode: &ll Channels
1
. |
[ <<Prev | [ MNext>> |

Fig. 22. Run Setup: Plate

9) Click “Next” to Start Run.
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C. Start Run

1) From “Start Run” tab in “Run Setup”, click “Close Lid” to close the instrument lid.
Run Setup =

[~7] Protocol l [Z23) Plate ul» Start Run
Run Information :
Protocol: Allplex SARS-CoV-2 prcl
Plate: Test pitd
Notes:

Scan Mode: All Channels
Start Run on Selected Block(s)

Block Name A Type Run Status Sample Volume ID/Bar Code

7 IFFHO[HSD I"SSFX" Idle 20

Select All Blocks
4 Flash Block Indicator | (£ Open Lid |[£2 closelid ]

<< Prev

Fig. 23. Close Lid

2) Click “Start Run”.
3) Store the run file either in My Documents or in a designated folder. Input the file name, click
“SAVE”, and the run will start.

2.2. Data Analysis

A. Create folders for data export

1) To save data of all detection steps of amplification curves from the result file, create one
folder.

2) Folder name may be as desired by user (For ‘Seegene Export’ function, folders “QuantStep4”
and “QuantStep5” are automatically created to save each amplification curve data under the

folder created by user).
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B. Pre-settings for Data Analysis in CFX96™

1) After the test, click the “Quantification” tab to see the amplification curve results.

&5 0ats A St pord Y-
Fle View Settings Export Tools & pite setup - | 3y | [Flusrophore =] 2 |
Amplification IE

No wells designated as Sample Type ftandard

1° 20 ;0 6’0
Cycles [ Log Scale
[V) FAM V] HEX (V] CalRed 610  [¥) Quasar 670 Step Number- (4 v

Puoc &) Taget Q| Cortert (| Semple Q) Ca O
HEX Pos Ctrl 16,69
Quasar 670 Unkn %42
Guasar 670 Unkn 2548
Quasar 670 Unkn 2487
Quasar 67 Unkn %5.49
Quasar 67 Unkn 2485
Quasar 670 Urkn 2537
Quasar 670 Unkn 2466
Quasar 670 Unkn. 543
Quasar 67 Unkn 2433
Quasar 670 Unkn 2414

Completed | | [Scan Mode: All Channels | Plate Type: 8R White | Baseline Setting: Baseline Subtracted Curve Fit

Fig. 24. Amplification curve results

2) Select “No Baseline Subtraction” from Baseline Setting of Settings menu.

T Data Analysis - Testperd

T fle View [ Spot  Tooks &, piate setup ~ ;(‘7
[ aumsed__caDeteminstion bode | EF] bt Curve D | | G Exresson | 8] £ Pos | 2] At Dcrmnston | (85 cutom D3t v [l 0 [ %) o

Analysis Mode Baseline Subtracted
Cycles to Analyze.. Baseline Subtracted Curve Fit

Apply Fluorescence Drift Correction
Baseline Threshold... e —

—
Trace Styles... —
Plate Setup
Include All Excluded Wells

Mouse Highlighting

No wels designated as Sample Type standard.

Restore Default Window Layout
Cycles 1] Log Scale
[V FAM (V) HEX (V] CalRed 610  [¥] Quasar 670 Step Number: (4 v |
|
- . Wel 0| Fuor A Teget O Cortet O Semple O Ca O 2
A G0B  FAM Unkn N/A
HO7  FAM Neg O NA
8 HOE  FAM Pos Ct NA
c AOl  HEX Unkn N/A
A AR HEX Unkn N/A
A3 HEX Unkn N/A
3 A0 HEX Unkn N/A
£ AS  HEX Unkn N/A
A6 HEX Unkn N/A
S I Il I AT HEX Unin N/A
H | A8 HEX Unkn N/A
 Completed | . [Scan Mode: All Channels | Plate Type: 88 White | Baseline Setting: No Baseline Subtraction '
e~

Fig. 25. No Baseline Subtraction
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3) Select “Seegene Export” from Export menu.

- Dat2 Analysis - Test.perd Gl '7 ]
j File View Settings Tools (&;Phusmm - “Em}i ?
[ ossttcsen [ ¢ EportauOaa sheets  » B ot ueve Duta | ] Gone Broresson | 58] v Pt | (2] At Dacmcaton | £8F Gutom D viw | ) o [ ) R hcmaton|
M |&8 Custom Export.
No wells designated as Sample Type standard.
VI FAM  [VIHEX [VICaRed610 [V Quasar 670 Step Number: (4w \
Wel O Puoc A Tapet O Cotent O Sample O Ca O -
A €05 FAM Unkn N/A
E06  FAM Unkn /A
B €07 FAM Unkn N/A
c E08  FAM Unkn N/A
g FOI  FAM Unkn N/A [
F2 FAM Unkn N/A
E F3  FAM Unkn N/A
= FO4 FAM Unkn N/A
F5  FAM Unkn N/A
s FO6  FAM Unkn N/A
H FO7 FAM Unkn N/A [
Completed |- . [Scan Mode: All Channels | Plate Type: BR White | Baseline Setting: No Baseline Subtraction |
— =
Fig. 26. “Seegene Export”
4) Choose a location to save data and click “OK”.
s Data Analysts = Test perd =|®
File View Settings Eort  Tools & plate sewp - | & |[Fuorophore =] 2 [
|7 curttcston @wm] et Curve | EF] Mot Curve Data | 3] Gene Expreesion | (28] £nd pore | (5] Asedc Dacarmnaton | (0F Custom Oata Vew | B 0 [ £ Run idoamation
Amplification
i No weks desgnated as Sample Type standard
T000
g o0
8000
4000
° 1° 20 : 4 Libraries
Cycles > B user =
- — > /% Computer -
[V FAM  [V) HEX (7] CalRed 610  [¥] Quasar 670 » i Network Step Number- (4 v)
1 > B8 Control Panel Cotet 0 Sorle 0] Ga 0
& Recycle Bin
7 Unkn N/A
Unkn N/A
2 Unkn N/A
c Unkn N/A
= Unkn N/A
Unkn N/A
3 Unkn N/A
e Unkn N/A
Unkn N/A
a Bold Aaid] Bl Unkn N/A
H

Unkn N/A

Completed | | | Scan Mode: All Channels | Plate Type: BR White | Baseline Setting: No Baseline Suhmm 8

Fig. 27. Seegene Export to designated folder
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C. Settings for Data Analysis in Seegene Viewer

1) Open Seegene Viewer program, and click “Option”

“Instrument”.

to select CFX96 or CFX96 Dx in the

Z8 SARS-CoV-2 Viewer

option | Help

Instrument

File Edit

(o)

AB7500 v2.0.5
CFX96
v CFX96 Dx

Language
Wild Control

Standard Setting
Nimbus/STARlet Setting
sample Index Setting
As Is Export

Export All

®

@ Seegene

Export Melt Temperature
Apply Mcde
Negative C(t) Value

VY VYV Y YYDV YV

frTor
pnostics

print Iitems
User Account
Export Path

R technology drives and accelerates
TestKit Profile ng
3 Tew paradigm for molecular dlagnostcs

Le1)

)
&
)

SOLUTION %

“

Fig. 28. Seegene Viewer

2) Click “Open” to find the saved file in folder “QuantStep4”, open the results file, and select the

test kit from the “PRODUCT” menu.

2 SARS-CoV-2 Viewer
File Edit Option Help
() (@ (M) (=) () S
o @ @ @ 5 PRODUCY
Test - Ouanteaton Ct Resuhsxdsx X | 3 \ i
@ weLL PLATE o WELL GRAPH
1 2 3 4 5 6 7 8 9 10 11 12| AFAM EAHEX E3CoalRed 610 [ Quasar 670
" 9909090900090 1000
909090090000 !
‘9990000090 s
' 9900090000 2 sood
t 9000000090 {
Fr9990900900090 2s04
‘9909090090000 % |
H e @ | | ] I [N
@ Neostve @ Positve @ invaiia (] comoine . R Gt tOleah
O ApPLY RESULT
Well into
[ sample No Pavent id well Name Type FAM HEX Cal Red 610
]| | | a0 | |sampLe| | |
(]| | | B0 | |SAMPLE |
[m]| | | co | 15»4:&5} ] I
(m]| 001 |SAMPLE |
C JI | I EO1 i |SAMPLE | ]
[m]| | _For_| [SAMPLE|
L lI Y | eo | lSAMPLEI | ]
(]| | AR |SAMPLE |
]| | e | [sampLe| | |
(m]| | | _cee | |SAMPLE | | |
[ 1[ | | o | \smmef | |

= [m] X
@ Seegene
= Y Oseiomehn
Positive Find [ [°4 ® Vertical O Horizontal
Quasar 6. Auto Interpretation Comment

| | | | >
— —
1 1 1 |
I 1 1 1
! 1 ] 1

I | | | -

Fig. 29. Settings for Data Analysis in Seegene Viewer

Note: In case of extraction-free method is applied, select “AIIpIexT'\’I SARS-CoV-2 Assay

(extraction-free)” from the PRODUCT menu.
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3) Check the result for each well.

B SARS-CoV-2 Viewer - o >

File Edit Option Help

(o) (@ &) &) () B~ Allplex™ SARS-COV-2 Assay @ Seegene
Test - Ouanttation C1 Resuls xisx X 3

@ weLL pLaTe O N WELL GRAPH o

1 2 3 4 5 6 7 8 9 1011 12 ram GIHEX E3ColRed 610 £3 Ousser 610

‘00000000 4000

000000000 _—
‘000000000 s e

' 9000000000 ——
t000000000 1000 4 7z <
90900000000 o] aos —— N gt o
‘900000000 3 7% % o i

d (e lc] to

D APPLY RESULT o

Well Info Posm

Fig. 30. Test result on Seegene Viewer

4) Validity Criteria of Control Results

a. Valid Assay Run
To check the validity of experiments, the PCR runs should be accompanied with PC (Positive
Control) and NC (Negative Control). Assay run is determined as valid when all of the following
criteria are met:
1) Standard extraction

Seegene Viewer Result
Control FAM (Cy) Cal Red 610 (C;) | Quasar670 (C;) | HEX (Cy)
Auto Interpretation
E gene RdRP/S gene N gene IC
Positive Control <40 <40 <40 <40 Positive Control(+)
Negative Control N/A N/A N/A N/A Negative Control(-)
2) Extraction-free method
Seegene Viewer Result
Control FAM (Cy) Cal Red 610 (C;) | Quasar670 (C;) | HEX (Cy)
Auto Interpretation
E gene RdRP/S gene N gene IC
Positive Control <40 <40 <40 <40 Positive Control(+)
Negative Control N/A N/A N/A <40 Negative Control(-)

b. Invalid Assay Run

In case of a validity failure, the results should not be interpreted or reported. And the PCR

reaction must be repeated.
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3. Applied Biosystems™ 7500 (SDS software v2.0.5)

3.1. Real-time PCR Instrument set up

Note: The instrument must be calibrated before use.

Note: Applied Biosystems™ 7500(Thermo Fisher Scientific) experiment setup can be divided
into two steps: Setup and Run

A. Setup

1) In the main menu, select “Set Up” > “Advanced Setup”

Fie EGL Instument Analrsis Tools Help
] NewExpariment - 5 Open. Wl [ @D - 8

Design Wizard QuickStart Analyse Experiment
——
Advanced Setup

mmmmmmm

Fig 31. Set up

2) In the “Experiment properties” tab, enter “Experiment Name” and select Instrument,

“Experiment type”, “Reagents”, and “Ramp speed” as follows.

Instrument 7500 (96 Wells)
Experiment type Quantitation — Standard Curve
Reagents Taqman® Reagents
Ramp speed Standard
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File_Eat_insiumenl_Anshsis_Tools el

) NewEmpement - 3 opsn.. il Swe - £ Close @ Emor+ 2 PareRepont

Exporiment Menu« | Experiment. SARS-CoV-2 Assay Type: Standard Curve Reagents: TaqMan® Reagents m )

Experiment Properties

How do you want to identify this experiment?

*ExpenmentName. | SARS-Cov-2 Assa

Barcose (Opsonal;

User Nama (Optonal)

‘Comments (Options Al

Which instrument are you using to run the experiment?

7500 (26 Wellz) ( 7600 Fast 6 wets).

‘Setup,run, and anshze an erperiment using 3 & or5.coor, 96 wed syetem.

What type of experiment do you want to set up?

¥ Cusntitation - Standard Curve ( ipacatie C1 (AACTH J

0 I

7 Taahant® Resgerts SYBRO Green Reagerts Qine

Which ramp speed do you want to use in the instrument run?

+ Standard (- 2 howrs to complete a rur)

Fig. 32. Experiment properties tab

3) Click on “Plate setup” tab. In the “Define Targets and Samples” tab, enter “Target

Name” and select “Reporter” and “Quencher” as follows.

Target Name Reporter Quencher
E gene FAM None
IC VIC None
RdRP/S gene ROX None
N gene CY5 None

File Edit Instrument Analzsis Tools Helg
New Experiment + (-5 Open.. |l Save ~ (3 Close &9 Export. ~ £ PrintReport..

Experiment Menu < | Experiment: SARS-CoV-2 Assay Type: Standard Curve

I
Define Targets and Samples ] Assign Targets and Samples ]

B Instructions: Define the targets to quantify and the samples to test in the reaction plate.

Experiment Properties "
Define Targets

Plate Setup
| Add New Target | Add Saved Target | Save Target | Detete Target | |
I~
G Target Name Reporter Quencher Color
> . [E gene | |Fam v [None vh v
"\ Reaction Setup
ic | vic + |None v _ v
[ [RarPIS gene | |Rox v [None v _ v
N gene ||cvs v |None vh v

Eé Analysis

Fig. 33. Define Targets and Samples tab
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4) Click on “Assign Targets and Samples” tab, select wells where the PCR tube will be

placed and assign targets. Select None for Passive reference.

NOTE: If a well without sample or mastermix is selected, signal noise may be observed.

Ensure that only wells containing samples or mastermix are selected.

File_E0n_insument_Anaysis_Tools _Help,

] NewBosrment - 5 Open. i Swe - & Close & Boor. - 23 PrntRepen

Experiment. SARS-CoV-2 Assay

[EN=NEE)

EEEE
EEEE

Bakogical Grow

Assign Targets and Samplos

Typﬁ Standard Curve Reﬁq@ﬂls quN:«m@l Reagents @/
= EE E -
e . __J o __J T E |
EEEEEE
=R =B = = = =
e e (e (e (e (e
=l =B = = = =
O e (e (e (e [
=R = = = = =
ol L_ ugwa
i = E ? ro—
EELEEE
=R =B = = = =
e e (e (e (e (e

=

Fig. 34. Assign Targets and Samples tab

5) Click on “Run Method”. In the “Graphical View” or “Tabular View tab”, enter 20 pL as the

“Reaction Volume per Well” field. Define the thermal profile as table below.

Step No. of cycles Temperature Duration
1 50°C 20 min
2 1 95°C 15 min
3 95°C 10 sec
4* 45 60°C 30 sec
5 72°C 10 sec
6 GOTO Step 3, 44 more times

Note*: Plate Read at Step 4. Fluorescence is detected at 60°C.
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Tools  Help

bed Bave ~ LU Close &8 Export. ~ (A9 Print Report.

Expeoeriment: SARS-CoV-2 Assay

Graphical View | Tabular View |

Type

€ Roview the reaction volume and the thermal profile for the default run method. If needed, edit the default run method or select a run method from the ibrary

: Standard Curve

i canectbata v || @pen Run Method | Save Run Method . | Bevert to Of

Tao%

Cycling Stage
Number of Cycles: [46] o)
[7] Enable AutoDelta
Starting Cycle: | ]
72.0°C
—_—
0010
To0%
500 "C
0030
Step 2 step 3

INEactlnn Voluma Parwall 20] w1 expert mode | ]
[ Ada &tage v | Add step v | Delete Seiected | Unda “Set cyele count' |
Holding Stage Holding Stage
100 —|
a5.0°C a5.0 "C
TA 00 T00% o0
76 —|
0%
o | 500 "C
2500
Aoo%
26 —|
0 —
Step 1 Step 1 Step 1
Ll
- Logond
I",‘"w Data Collection On Data Collection O A AutoDelta On A AutoDelta OF

Fig. 35. Graphical View tab

6) Click on “File” — “Save as Template” to save the new “template” file in “.edt” format.

Enter the file name, select a location for the template, then click “Save”. The saved

“template” can be used for future testing.

& Save As Template @

Save in: (L) My Documents on D
A | [©LabviEwData
L;‘é j My Music
MyRecent | 3| My Pictures
File | Edit Ir ysis 1 ™ My Videos
New Experiment » 9
New Study —
Open... Ctrl+0 Desop
Close T———
Save Ctrl+S J
Save As.. MY D‘:g"""
Save As Template... Ctrl+T —_—
Import... i!
Export... My Computer
Print y 3
File name:

Print Report... My Network
Exit Places Files of type:

SARS-CoV-2 Assay.edt

Experiment Document Template files (*.edt) v

ilf

Fig. 36. Save as Template (.edt)
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B. Run

1)

Turn on the laptop and Applied Biosystems™ 7500 real-time PCR system. Ensure that

the laptop is connected to the instrument.

2)

Push the tray door to open the instrument. Load the PCR plate onto the plate holder of

the instrument.

3)
4)

Push the tray door to close the instrument.

Click on “File” — “Save as Template” to save the new template file in “.eds” format.

Enter the file name, select a location for the template, then click “Save”.

save in: ) My Documents on D NGB ==]
I2) LabVIEW Data
§ ‘) & My Music
My Recent (2 My Pictures
Documents | | vy videos
= - g "
File | Edit Instrument Analysis L
New Experiment 4 Desktop
New Study
Open... Ctrl+O /)
Close
My D
Save Ctrl+S onD
Save As... ~
Save As Template... Ctrl+T :‘j)-!
Import... My Computer
Export...
. ‘3 File name: SARS-CoV-2 Assay.eds | save J
N My Network .
PrintReportt.. | Places Files oftype:  [Experiment Document Single files (*.eds) v| [ conecel |
Exit

Fig. 37. Save as (.eds)

5) Click START RUN.

File_Edi_Instument Anaysis Tods elp

=] NewExperiment - 5 Open

d S~ G Close 4P Egot.~ S FrintRepot.

Experiment Menu &

Expenment: SARS-CoV-2 Assay Type: Standard Curve Reagents: TagMan@ Reagents

Experiment Properties

g of exceiment o set up, en select materals and methoss for e PCR reacions and nsiumentun

G er name, , sele
How do you want to identiy ths experiment?

Fig. 38. START RUN

3.2. Data export and analysis

A. Pre-settings for Data export and analysis

1) Create a folder to save data for all of amplification curve detection steps from the result file.

2) Enter folder name as necessary.
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3) Click on “File” — “Export”

File | Edit Instrument Analysis

New Experiment 4
New Study

Open... Ctrl+0O
Close

Save Ctrl+$
Save As...

Save As Template... Ctrl+T

|
I Export. ]

Print
Print Report.

Exit

Fig. 39. File export

4) Click on the “Export Properties” tab (default) and select “Sample Setup”, “Raw data”,
“Amplification Data”, “Results”, and “Multicomponent Data” under “1. Select data to

export”.

%! Export Data X

(@) Selectthe type of data to export, select whether to export one file or separate files, then enter export file properties. (Optional) Click"Customize Exporf 1o change the exportformat and to select fields fo export Click "Start Export to export your data o
4

Export Properties | Cusfomize Export |

(] sample Setup [ Results

[¥] Raw Data ¥ Multicomponent Data
1. Select data to export
[Mampification Data

2. Select one file or separate files:  One File v Sefectto export ail data in one file or in separate flles for each data ype.
3. Enter export file properties:

ExportFile Name:  SARS-CoV-2 Assay Flle Type: %) ais) v

ExportFile Location: EA —B‘

[¥) Open file(s) when export is completd

Fig. 40. 1. Select data to export

5) Select “One File” under “2. Select one or separate files:”.

%! Export Data @

0 Select the type of data to export, select whether to export one file or separate files, then enter export file properties. (Optional) Click *Customize Exporf* to change the export format and to select fields to export. Click *Start Exporf” to export your data. )

Export Properties | Customize Export |

[ sample Setup [ Results

[¥] Raw Data [¥] Multicomponent Data
1. Select data to export
[Mamoifization Data

2. Select one file or separate files, Setect o export ail data in one fike or in separate files for each data ype.

3. Enter export file properties:

ExportFile Name:  SARS-CoV-2 Assay File Type: ) ("xts) v

Export File Location: E1 Browse |

[¥) Dpen file(s) when export is completd

Fig. 41. 2. Select one or separate files
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6) Enter “Export File Name”, then select “Export File Location”. Select “.xIs” in the “File

Type” drop-down list.

%! Export Data @

n Select the type of data to export, select whether to export one file or separate files, then enter export file properties. (Optional) Click "Customize Export' to change the export format and to select fields to export. Click *Start Export” to export your data. )
<

Export Properties | Customize Export |

Sample Setup Results
Raw Data Mulicomponent Data

1. Select data to export:
Amplification Data

2. Select one file or separate files:  One File v Selectto export all data in one file or in separate files for each data yype.

3. Enter export file properties:

Export File Name: | SARS-CoV-2 Assay File Type: 3] (xs) v

Export File Location: |EA | Browse

Open file(s) when exportis completel

Fig. 42. 3. Enter export file properties

7) Click “Start Export”.

([ Selectn hpe of data h erport, Select whether 10 expor 0ne e OF Separate fles, Ten arter expon e proseres. (0P8

pemize EXpont 1) Change 1o exper fomat and 1o Sed

'Start Export 3 expeet your data

| Export Propertes

) Resuss

[F) Mamcomponent Dats

1. Sehctamtato epont

2. Select cne S of separate les: [One File ¥ Select s expont o9 data in ore S0 O In separate (s 1 09ch 069 4T
3. Enter erpeet e cropanes

ExponFile Name: | SARS-Cov-2 Assay Fao Tyoe: ) e
Expon File Locaton: EN

[2) Epen fhads) whan expon i comonsd

Fig. 43. Start Export
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B. Set up for Data analysis in Seegene Viewer

1) Open the Seegene Viewer software installed on the laptop connected to the Applied

Biosystems™ 7500. Click on “Option” to select AB7500 v2.0.5 from the “Instrument menu”.

28 SARS-CoV-2 Viewer — [ ] >

File Edit [ Option | Help
v AB7500V21§,5
CFX96 Dx @ Seegene

= /- Instrument
@ @ | Cnguese
Wild Control
Standard Setting
Nimbus/STARIlet Setting
Sample Index Setting
As Is Export
Export All
Export Melt Temperature

Apply Mode
Negative C(t) Value

Print items n for
User Account gNnos tics

VYV VYVYYVY YYDV Y

Export Path
IR technology drives and accelerates
TestKit Profile ng

Snew paradigm for molecular diagnostics

@

© T g

Fig. 44. Seegene Viewer

2) Click on the “Open” icon and locate the Applied Biosystems™ 7500 export data where the
Applied Biosystems™ 7500 data was saved. After opening the results file, select ‘Allplex™ SARS-
CoV-2 Assay’ from the PRODUCT menu.

28 SARS-CoV-2 Viewer — =] <
File Edit Option Help
@@®e®® ol ] @ Seegene
Clinical sample_8strip cap.xls < | & |
@ veELL PLATE o | WELL GRAPH =
1 2 i 4 L5 6 7 8 9 10 11 12 FamM WVIC [ ROX CV¥5
- 9909009090099 9090OO
T T T T T T T T T X e
000000000 OD ..
N T I T T T T T T X X X e
F 000000000000 N
F 000000000000 Y
9090009090090 90000090 o
9900000000000
@ negative @ Positive (I Invalid [ comsine ° ° 20 Cyele S0 0
2 APPLY RESULT o
Well Info | Positive Find [][C @ Vertical O Horizontal
FAM ROX CcYs vic
O Sample No Patient Id ‘Well Name Type Au
E gene cm RARPL... c( Ngene < )
O HI SAMPLE| - N/A - N/A - N/& 22,35 ~
O Atz SAMPLE| - N/A B N/& B /A 20,71
O B1Z SAMPLE| - N/A - N/ - N/ A 20,06
] ciz SAMPLE| - N/A - N/A - N7A 21,63
O DIz SAMPLE| - N/A - N/A - N/A 21,72
O Elz SAMPLE| - N/A B N/& B /A 21,85
O Fiz SAMPLE| - N/A - N/ - /A 21,88
(] Gi2 SAMPLE 23.02 22.74 23.81 23.95
HiZ - N/A - N/A - N/A - N/A =

Fig. 45. Settings for Data Analysis in Seegene Viewer

Note: In case of extraction-free method is applied, select “AIIpIexTM SARS-CoV-2 Assay (extraction-
free)” from the PRODUCT menu.
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3) Assign Positive and Negative control accordingly by selecting PC, NC under the Type drop-down

menu.
@ SARS-CoV-2 Viewer — o =
File Edit Option Help
(\Q) ’\ﬂ) /\d} (\é) (\n)" /- Allplex™ SARS-CoV-2 Assay @ Seegene
Clinical sample_8strip cap.xls X | =
@ veLLPLaTE o M WELL GRAPH o
12z 3 4 5 B 7 8 9 10 11 12 [FFaM IVIC EIROX [ZCYS
- 9090090009999 9OOO
—
F 000000V PPPD s P
9990900090900 90OO . S L
F P00V PPPPPPD ot R [
F 900000000000 T i<
F 900000000000 = —
- 000000000000 1 =
OO OOOD
@ negative @ Positive (I Invalid  [] combine ° 1 20 Cycle s *©
D APPLY RESULT o
= Positive Find (1[0l @ Vertical O Horizontal
FAM ROX cYs vic
O Sample No Patient Id well Name| Type Au
E gene c( RARP/... c( N gene c( C(t
[} HI1 sampPLEf - N/A - N/ - N/ 22,35 ~
] Atz SAMPLEfl - N/A = N/A = N/A 20.71
=] GIB SAMPLEfl - /A - /A B N/A 20.06
] ciz SAMPLEfl - /A = /A = N/A 21.63
] DIz saMPLEfl - /A B N/ B /A 21,72
] El2 SAMPLEfl - N/A = N/A = N/A 21,85
] Fi2 SAMPLEfl - /A - /A - N/A 21,88
] G2 SA.. - 23.02 22,74 23.81 23.95
HiZ SAMPLEfl - /A - /A - /A - N/ .
= Ne | | =
Fig. 46. Settings for Sample Type in Seegene Viewer

4) View test results. The auto-interpreted results for each sample can be viewed by clicking on each

well.

5) Validity Criteria of Control Results

a.

Valid Assay Run

To check the validity of experiments, the PCR runs should be accompanied with PC (Positive

Control) and NC (Negative Control). Assay run is determined as valid when all of the following

criteria are met:

1) Standard extraction

Seegene Viewer Result

Control FAM (Cy) ROX (Cy) CY5 (Cy) VIC (Cy)
Auto Interpretation
E gene RdRP/S gene N gene IC
Positive Control <40 <40 <40 <40 Positive Control(+)
Negative Control N/A N/A N/A N/A Negative Control(-)
2) Extraction-free method
Seegene Viewer Result
Control FAM (Cy) ROX (Cy) CY5 (Cy) VIC (Cy)
Auto Interpretation
E gene RdRP/S gene N gene IC
Positive Control <40 <40 <40 <40 Positive Control(+)
Negative Control N/A N/A N/A <40 Negative Control(-)

b.

must be repeated.

Invalid Assay Run
In case of a validity failure, the results should not be interpreted or reported. And the PCR reaction
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RESULTS

1. Analyte Information

AB7500
Analytes
Fluorophores Fluorophores
FAM FAM E gene
HEX VIC IC
Cal Red 610 ROX RdRP gene, S gene
Quasar 670 CY5 N gene

2. Interpretation of Results

Analytes C; value Result
<40 Detected (+)
Targets
> 40 or N/A Not detected (-)
<40 Detected (+)
IC
> 40 or N/A Not detected (-)
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Target Result
IC Auto-

Description
RdRP/S Result* | interpretation

gene

All Target Results were valid. Result
for SARS-CoV-2 RNA is detected.

- All Target Results were valid.
Result for SARS-CoV-2 RNA is

detected.

- + + +/- - Negative target results are
SARS-CoV-2 | suggestive of

1) A sample at concentrations near

or below the limit of detection of the

test,

2) A mutation in the corresponding

target region,
3) Other factors.

- All Target Results were valid.
Result for Sarbecovirus RNA is
detected. Result for SARS-CoV-2
RNA is Presumptive Positive.

- Negative target results are
suggestive of

1) A sample at concentrations near

or below the limit of detection of the
SARS-CoV-2

+ - - +/- Presumptive

test,
positive 2) A mutation in the corresponding
target region,

3) Other factors.
- Repeat test with more nucleic acid
(up to 10ul)
- For samples with the same result
on the repeated test, additional

confirmatory testing may be

conducted, if it is necessary to
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differentiate between SARS-CoV-2
and other Sarbecovirus currently
unknown to infect humans, for
epidemiological purposes or clinical

management.

All target results were valid. Result
Not detected
- - - + ) for SARS-CoV-2 RNA is not

detected.

- Results suggest inadequate
specimen collection or processes
(e.g., no exogenous IC added) or the
presence of PCR inhibitors.

Invalid* - Repeat the test from the nucleic
acid extraction using another aliquot
of the original specimen.

- If the same result is shown in the

diluted nucleic acid, please collect

samples again.

* High level of target nucleic acids may cause interference in Internal Control detection and
readout. Invalid IC signal does not indicate that the positive results for targets are invalid.
** See TROUBLESHOOTINGS section for the detailed instruction.
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3. Application to Clinical Samples

Clinical Sample 1

4000

3000 RARP/S gene
2 ne
&€2000 1

e
1000
0] A0S E geFadaRageny|
0 10 20 30 40
Cycle

Clinical Sample 2

2500 3
2000 Ic
21500
«
1000 3
500 ] m‘/ o
04 Bor RARP bget
0 10 20 30 40
Cycle

1 + 26.32 + 26.41 + 27.83 + 24.93 SARS-CoV-2

2 - N/A + 36.25 + 36.36 + 23.85 SARS-CoV-2

49 10/2020 V1.14



@ Seegene Allplex™ SARS-CoV-2 Assay

TROUBLESHOOTING
Allplex™ SARS-CoV-2 Assay ‘
OBSERVATION PROBABLE CAUSES SOLUTION
The fluorophores for data
) Select the correct fluorophores for data
analysis do not comply )
analysis.
with the protocol
Incorrect setting of real- Please check the thermal cycling conditions
time thermal cycler and repeat the test under the correct settings.
Please check the storage conditions (See
Incorrect storage or )
o ] page 8) and the expiry date (refer to label) of
expiration of the test kit
the test kit and use a new kit if necessary.
No signal

If IC had been exogenously added to the
specimen prior to extraction, the absence of
IC signal may indicate loss of nucleic acids
during the extraction. Make sure to use
Nucleic acid extraction
recommended extraction method.
failure o o
If due to inhibitors, re-extract the original
specimen or the specimen may be diluted with
saline buffer 1/3~1/10 fold and then add “RP-

V IC 2” to the diluted specimen.

If target pathogen signal is observed but not
IC, then IC amplification may have been
High load of pathogen's inhibited by high titer of target pathogen. If

nucleic acid you want to observe IC signal, dilute the

No Internal Control specimen (1/3~1/10) in saline buffer and

signal repeat the test from extraction step.

Please dilute the specimen (1/3~1/10) in
Presence of PCR Inhibitor | saline buffer and repeat the test from

extraction step.
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Allplex™ SARS-CoV-2 Assay ‘

OBSERVATION PROBABLE CAUSES SOLUTION

Decontaminate all surfaces and instruments

with sodium hypochlorite and ethanol. Only
Putative false positive or
use filter tips throughout the procedure and
target signal(s) observed Contamination
change tips between tubes. Repeat the entire
in Negative Control
procedure from nucleic acid extraction with the

new set of reagents.

Error in specimen Please check the specimen collection method,

collection and re-collect the specimen.

Please re-collect the specimen and repeat the
Incorrect storage of the
] entire procedure. Ensure that the specimen is
specimen
stored as recommended.

) o Please check the nucleic acid extraction
Error in nucleic acid ] )
procedure as well as nucleic acid

extraction
concentration, and re-extract the nucleic acid.
Putative False negative or
9 Check the sample numbers of tubes
no signal observed in Error in adding nucleic containing nucleic acid and make sure to add
Positive Control acid to correct PCR tubes | nucleic acid into the correct PCR tubes and
carefully repeat the test if necessary.

Please dilute the specimen (1/3~1/10) in
Presence of inhibitor saline buffer and repeat the test from

extraction step.

Confirm that all components are added to the
reaction mixture (Sensitivity is compromised
Incorrect PCR mixture ) )
with pre-composed premix). All reagents must

be homogenized and spun down before use.

Spikes in any cycles of
. Bubble in the PCR tube Centrifuge the PCR tube before run.
amplification curve

Please check the specimen collection device.
No signal from ENAT PM 2ML PERNASAL APPLICATOR,
. Presence of PCR Inhibitor
extraction-free method GeneTM Set (GTS2) and GeneTM Set (GTS1)

are not applicable to extraction-free method.
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PERFORMANCE
1. Specificity

The high specificity of Allplex™ SARS-CoV-2 Assay is ensured by the oligos designed
specifically for the targets of interest. Allplex™ SARS-CoV-2 Assay was tested for cross-
reactivity to 65 different pathogens, and PCR amplification and detection were only identified

for the specified targets.

| omganism | Souce | solto No.

1 SARS-CoV-2 isolate Australia/VICO1 B|OTSV2/;:ELCE 102019 . R"Se'li’te’ﬁ,ge”e
TWIST E, RdARP/S, N gene
2 SARS-CoV-2 isolate Wuhan-Hu-1 BIOSCIENCE 102024 Detected
3 Human coronavirus HKU1 Korean isolate Not Detected
4 Human coronavirus OC43 ATCC VR-1558 Not Detected
5 Human coronavirus NL63 ZMC 0810228CF Not Detected
6 Human coronavirus 229E Korean isolate Not Detected
7 SARS-coronavirus ZMC NATSARS-ST E gene Detected
8 MERS-coronavirus ZMC NATMERS-ST Not Detected
9 Influenza A virus (H1N1) ATCC VR-95 (H1N1) Not Detected
10 Influenza A virus (H3N2) ATCC VR-547 Not Detected
11 Influenza B virus ATCC VR-523 Not Detected
12 Human Rhinovirus 1 KBPV VR-81 Not Detected
13 Rhinovirus 21 KBPV VR-40 Not Detected
14 Human rhinovirus type 90 ATCC VR-1291 Not Detected
15 Human rhinovirus type 16 ATCC VR-283 Not Detected
16 Human rhinovirus type 42 ATCC VR-338 Not Detected
17 Human rhinovirus type 8 ATCC VR-488 Not Detected
18 Human rhinovirus type 14 ATCC VR-284 Not Detected
19 Human enterovirus type 68 ATCC VR-1826 Not Detected
20 Human enterovirus type 70 ATCC VR-836 Not Detected
21 Human enterovirus type 71 ATCC VR-784 Not Detected
22 Human respiratory syncytial virus A ATCC VR-26 Not Detected
23 Human respiratory syncytial virus B ATCC VR-955 Not Detected
24 Parainfluenza 1 virus ATCC VR-1380 Not Detected
25 Human parainfluenza virus 2 ATCC VR-92 Not Detected
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NO. Organism Source Isolate No. Resultt
26 Human parainfluenza virus 3 ATCC VR-93 Not Detected
27 Human parainfluenza 4 virus 4a ATCC VR-1378 Not Detected
28 Human parainfluenza virus 4b ATCC VR-1377 Not Detected
29 Human Metapneumovirus (MPV) KBPV VR-87 Not Detected
30 Human adenovirus 1 ATCC VR-1 Not Detected
31 Human adenovirus 11 KBPV VR-63 Not Detected
32 Human adenovirus 18 ATCC VR-1095 Not Detected
33 Human adenovirus 23 ATCC VR-1101 Not Detected
34 Human adenovirus 3 ATCC VR-3 Not Detected
35 Human adenovirus 4 ATCC VR-1572 Not Detected
36 Human adenovirus 8 ATCC VR-1368 Not Detected
37 Human adenovirus type 31 ATCC VR-1109 Not Detected
38 Human adenovirus type 40 ATCC VR-931 Not Detected
39 Human adenovirus type 5 KBPV VR-61 Not Detected
40 Human adenovirus type 35 ATCC VR-718 Not Detected
41 Human Bocavirus (HBoV) Korean isolate Not Detected
42 Legionella pneumophila Serotype 2 ATCC 33154 Not Detected

Legionella pneumophila subsp. fraseri
43 ATCC 33156 Not Detected
Serotype 4
44 Legionella pneumophila Serotype 7 ATCC 33823 Not Detected
45 Legionella pneumophila Serotype 10 ATCC 43283 Not Detected
46 Legionella pneumophila Serotype 11 ATCC 43130 Not Detected
47 Legionella pneumophila Serotype 12 ATCC 43290 Not Detected
48 Legionella pneumophila Serotype 13 ATCC 43736 Not Detected
49 Legionella pneumophila Serotype 14 ATCC 43703 Not Detected

Legionella pneumophila subsp. fraseri
50 ATCC 35251 Not Detected
Serotype 15

51 Mycoplasma pneumoniae ATCC 15293 Not Detected
52 Streptococcus salivarius KCTC 5512 Not Detected
53 Staphlococcus epidermidis KCCM 40416 Not Detected
54 Haemophilus influenzae ATCC 51907 Not Detected
55 Mycobacterium tuberculosis ATCC 25177 Not Detected
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NO. Organism Source Isolate No. Resultt
Alphacoronavirus 1 (feline infectious
56 BEI NR-49097 Not Detected
Peritonitis Virus), 79-1146
Porcine Respiratory Coronavirus,
57 BEI NR-48572 Not Detected
ISU-1
58 Chlamydia pneumoniae ATCC 53592 Not Detected
59 Streptococcus pneumoniae KCCM 40410 Not Detected
60 Streptococcus pyrogenes ATCC 19615 Not Detected
61 Bordetella pertussis ATCC BAA-589 Not Detected
62 Pneumocystis jirovecii (PJP) Korean isolate Not Detected
63 Pooled human nasal wash* Korean isolate Not Detected
64 Candida albicans KCCM 11282 Not Detected
65 Pseudomonas aeruginosa ZMC 801908 Not Detected

T Specificity tests were repeated 3 times.
* No.63 was used to evaluate the specificity of diverse microbial flora in the human respiratory tract.
% ATCC: American Type Culture Collection,

BEI: BEI Resources

KBPV: Korea Bank for Pathogenic Viruses

ZMC: ZeptoMetrix Corporation

KCTC : Korean Collection for Type Cultures

2. Sensitivity

In order to determine the sensitivity of Allplex™ SARS-CoV-2 Assay, genomic RNA from
SARS-CoV-2, obtained from TWIST BIOSCIENCE (Cat. No. 102024) and BEI Resources (Cat.
No. NR-52286) was serially diluted into negative sample matrix. Nucleic acids were extracted
from each dilution using Microlab NIMBUS IVD and analyzed with Allplex™ SARS-CoV-2
Assay. Detection limit of Allplex™ SARS-CoV-2 Assay verified using genomic RNA of TWIST
BIOSICENCE is 5000 copies/mL (= 50 RNA copies/rxn). Detection limit of Allplex™ SARS-
CoV-2 Assay verified using inactivated SARS-CoV-2 virus of BEI Resources is 1,000 viral
genome equivalents/mL (= 1.0 GE/uL).

In order to determine the sensitivity of Allplex™ SARS-CoV-2 Assay for extraction-free method,
inactivated SARS-CoV-2 virus of BEl Resources was roughly extracted with extraction-free
method. Detection limit for extraction-free method is 10,000 viral genome equivalents/mL (= 10
GE/pL).
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3. Reproducibility

The reproducibility test was prepared including High Negative (0.1 X LoD), Low positive (1XLoD)
and Moderate positive (3XLoD) samples. At each testing site, the kit was tested for five days,
two runs per day by two different experimenters and triplicate of each target. The positive rates
were observed for each target for reproducibility study: 100.0% for Moderate positive samples,
=95% for Low positive samples. The reproducibility of the Allplex™ SARS-CoV-2 Assay was
evaluated between runs, sites and product lots. Positive rates for all concentrations and CV
values met criteria of less than 10 (<10).

The results were satisfied with the Criteria set above, thus confirming the reproducible
performances of Allplex™ SARS-CoV-2 Assay.

4. Interfering substances

There were no effects on the results by adding the substance: non-specific detections or

inhibitions on target amplification. Based on the results, 7 interfering substances had no effect on
Allplex™ SARS-CoV-2 Assay results.

Interfering Substances Test Concentration
. . . Sigma-Aldrich
1 Mucin (bovine submaxillary gland, type I-S) (Cat.No.M3895) 60 pg/mi
o I . Sigma-Aldrich
2 Mupirocin (Antibiotic, nasal ointment) (Cat.No.1448901) 6.6 mg/ml
. . Sigma-Aldrich
3 Oxymetazoline (Afrin Nasal Spray) (Cat.No.02378) 15% (v/v)
4 | Blood Human 2% (VIv)
. . . , Sigma-Aldrich
5 Tobramycin (Antibacterial, systemic) (Cat.No.T4014) 4.0 ug/mL
. L Sigma-Aldrich
6 Zanamivir (Anti-viral drug-Relenza) (Cat.No.SML0492) 3.3 mg/mL
7 o o ) Sigma-Aldrich
Oseltamivir (Anti-viral drug-Tamiflu) (Cat.N0.1479304) 25 mg/mL
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5. Clinical performance

5-1. Standard extraction

A total of 187 specimens were included in this clinical performance. The specimens consist of
5 nasopharyngeal aspirate samples, 61 nasopharyngeal swab samples, 5 bronchoalveolar
lavage samples, 59 oropharyngeal (throat) swab samples, and 57 sputum samples. Clinical
performance of the Allplex™ SARS-CoV-2 Assay was evaluated through the comparison with
other SARS-CoV-2 Real-Time RT-PCR Diagnostic Panel which is CE-IVD approved before.
This comparison test is shown more than 95% rate of agreement in clinical sample. Therefore,
it is confirmed that the quality of Allplex™ SARS-CoV-2 Assay is valid. The performance is

summarized in table.

CE-IVD Approved Comparator Result
96 3 99
0 88 88
96 91 187

Allplex™
SARS-CoV-2

Assay
- ORA(Overall rates of agreement): 98.40% (95% Cl: 95.38% to 99.67%)
- PPA(Positive Percent Agreement): 100% (95% CI: 96.23% to 100.00%)
- NPA(Negative Percent Agreement): 96.70% (95% CI: 90.67% to 99.31%)
* Sequencing and confirms true positive.

5-2. Extraction-free method

A total of 111 swab specimens were included in this clinical performance of extraction-free
method. Extraction-free method was compared with standard extraction to prove the clinical
validity of extraction-free method for Allplex'™ SARS-CoV-2 Assay. This comparison test is
shown more than 95% rate of agreement in clinical sample. Therefore, it is confirmed that the
quality of extraction-free method for AIIpIexT'VI SARS-CoV-2 Assay is valid. The performance is

summarized in table.

Standard Extraction
Negative

™
Allplex' ™ SARS-CoV-2 Assay Positive

Extraction-ree 78 0 78
Mracten, T 2 33
79 32 111

- ORA(Overall rates of agreement): 99.1% (95% CI: 95.07% to 99.8%)
- PPA(Positive Percent Agreement): 98.7% (95% CI: 93.17 % to 99.78%)
- NPA(Negative Percent Agreement): 100% (95% CI: 89.57% to 100%)
* Sequencing and confirms true positive.
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SYMBOLS

Key to symbols used in the manual and labels.

Symbol Explanation

In vitro diagnostic medical device

LOT Batch code

REF Catalogue number

g Use by date
/f? Upper limit of temperature
Oligonucleotide mix for amplification and detection

PREMIX Enzyme mix
WATER RNase-free Water

CONTROL Positive Control (PC)
CONTROL Internal Control (IC)
[:E] Consult instructions for use

u Manufacturer

ﬂ Date of manufacture

EC (REP Authorized representative in the European Community

Caution

W Contains sufficient for <n> tests
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ORDERING INFORMATION

CatNo __lProduct _____________________Sm_____

Allplex™ series

RvV10247Y

Allplex™ SARS-CoV-2 Assay

50 rxns

RV10248X

Allplex™ SARS-CoV-2 Assay

100 rxns*

* For use with the Microlab NIMBUS IVD, Microlab STARIet IVD, Seegene NIMBUS, and
Seegene STARIet only

Accessory product

SG1701 Ribo_spin vRD (Viral RNA/DNA Extraction Kit) 50 preps
Automated extraction systems
65415-02 Microlab NIMBUS VD EA
173000-075 Microlab STARIet IVD EA
65415-03 Seegene NIMBUS EA
67930-03 Seegene STARlet EA
744300.4.UC384 STARMag 96 X 4 Universal Cartridge Kit 384 T/ 1box
EX00013C STARMag 96 X 4 Viral DNA/RNA 200 C Kit 384 T/ 1box
SGprep32-180701  SGprep32 EA
EXO00003P STARMag 96 UniPlate 96 T / 1box
EX00004T STARMag 96 UniTube 96 T / 1box
SG71100 SEEPREP32 EA
EX00009P STARMag 96 ProPrep (Plate Type) 96 T / 1box
EX00009T STARMag 96 ProPrep (Tube Type) 96 T / 1box
EX00017P STARMag 96 ProPrep C (Plate Type) 96 T/ 1 box
EX00017T STARMag 96 ProPrep C (Tube Type) 96 T/ 1 box
M9600 Maelstrom™ 9600 EA
665566 TANBead® Nucleic Acid Extraction Kit 79T / 1box
OptiPure Viral Auto Tube
WBB5A10 TANBead® Nucleic Acid Extraction Kit 960 T/ ort
OptiPure Viral Bulk Plate
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