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BioCore 2019-nCoV Real Time PCR Kit

1. Intended use

BioCore 2019-nCoV Real Time PCR Kit is a reverse-transcription Real time PCR testintended
for qualitative detection of nucleic acid from the SARS-CoV-2 in upper respiratory specimens
(such as anterior nasal, mid-turbinate nasal, oropharyngeal, and nasopharyngeal swabs) and
lower respiratory specimens (such as sputum, bronchoalveolar lavage (BAL), and tracheal
aspirates) 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.

Results are for the identification of 2019-nCoV RNA. The 2019-nCoV RNA is generally
detectable in respiratory specimens during the acute phase of infection. Positive results are
indicative of the presence of SARS-CoV-2 RNA. Clinical correlation with patient history and
other diagnostic information is necessary to determine patient infection status. Positive results
do not rule out bacterial infection or co-infection with other viruses. The agent detected may
not be the definite cause of disease. Laboratories within the United States and its territories

are required to report all results to the appropriate public health authorities.

Negative results do not preclude 2019-nCoV infection and should not be used as the sole
basis for patient management decisions. Negative results must be combined with clinical

observations, patient history, and epidemiological information.

The BioCore 2019-nCoV Real Time PCR Kit is intended for use by trained clinical laboratory
personnel specifically instructed and trained in the techniques of real-time PCR and in vitro
diagnostic procedures. The BioCore 2019-nCoV Real Time PCR Kit is only for use under the

Food and Drug Administration’s Emergency Use Authorization.

|
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2. Principle of the examination method

The BioCore 2019-nCoV Real Time PCR Kit is a real-time reverse transcription polymerase
chain reaction (rRT-PCR)test. The 2019-nCoV primer and probe sets are designed to detect
RNA from the N and the RdRp genes from the 2019-nCoV genome in upper and lower
respiratory specimens from patients with signs and symptoms of infection who are suspected
of COVID-19. The sequences of N gene and the RdRp gene are specific for SARS-CoV-2.

BioCore 2019-nCoV Real Time PCR Kit uses rRT-PCR and Tagman chemistry which is
specifically applied to the reaction site. During PCR, a reaction product is formed by a specific
primer at the target gene region of the 2019-nCoV, and at the same time, fluorescence is
formed as the specific Tagman probe is decomposed in each gene. This kit is used together
with the CFX96 Dx System (Bio-Rad Inc.), Applied Biosystems 7500 Real-Time PCR
Instrument System (Thermo Fisher Scientific Inc.), or SLAN-96P (Shanghai Hongshi Medical
Technology Co. Ltd). The RNA sample is extracted manually by using the RNA extraction Kit,
QIAamp DSP Viral RNA Mini Kit (Qiagen; catalog #61904).

BTD-0099-IFU (2021-08-18, Rev.06)
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3. Materials provided

3.1. BioCore 2019-nCoV Real Time PCR Kit (Cat No. BC-01-0099, 100T)

Kit Component

Volume in the Kit

Description

(for 100 Tests)

Reverse transcriptase
2019-nCoVRT PCR | 1100 pl/tube DNA polymerase
Reaction Mixture (10 pI/PCR reaction) RNase Inhibitor

DW

Primer
2019-nCoV RT PCR [550 pl/tube Prob

robe
Primer/Probe Mixture | (5 pul/PCR reaction) DW

N gene & RdRp gene Clone
2019-nCoVRT PCR |50 pl/tube )

(plasmid)

Positive Control

(5 pl/PCR reaction)

Human B globin Clone (plasmid)

2019-nCoV RT PCR

Negative Control

500 pl/tube

(in extraction step, use 200 pl)

DEPC-treated Demineralized
Water

3.2 BioCore 2019-nCoV Real Time PCR Kit (Cat No. BC-01-0099 x4, 400T)

Kit Component

Volume in the Kit

Description

(for 400 Tests)

Reverse transcriptase
2019-nCoVRT PCR | 1100 pl/tube x4 DNA polymerase
Reaction Mixture (10 pI/PCR reaction) RNase Inhibitor

DW

Primer
2019-nCoV RT PCR | 550 pl/ tube x4 Prob

robe
Primer/Probe Mixture | (5 pul/PCR reaction) DW

N gene & RdRp gene Clone
2019-nCoVRT PCR |50 pl/ tube x4 )

(plasmid)

Positive Control

(5 ul/PCR reaction)

Human B globin Clone (plasmid)

2019-nCoV RT PCR

500 pl/ tube x4

DEPC-treated Demineralized

Negative Control (in extraction step, use 200 yl) |Water
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4. Instruments and materials required

but not provided

Product name Manufacturer Cat. No.
CFX96 Dx System Bio-Rad BR185-5484
: : Thermo Fisher 4351104
Applied Biosystems 7500 Scientificinc | 4351105
Shanghai
Instruments SLAN-96P Hongshi Medical RM98000
Technology
Co.,Ltd
Bench top centrifuge - -
Vortex mixer - -
Nuclease free To be used as negative control - -
water
o H .
4% NaOH 4% NaOH in nuclease free water; used User Prepared i
for sputum pretreatments
Extraction K|t Q|Aamp DSP Vlral RNA M|n| K|t Q|agen 61 904
(Manual) Pipet (adjustable) - -
Sterile pipet tips with filters - -
Sterile 1.5 ml microtube - -
MicroAmp Optical 8-Tube Strip Applied 4316567
Biosystems
. . ) . Applied
MicroAmp Optical 8-Cap Strip Biosystems 4323032
MicroAmp Optical Adhesive Film Applied 4311971
Biosystems
MicroAmp optical 96-well Reaction .Applied N8010560
Consumables Plate Biosystems
White
Optlcal Flat 8-Cap Strips for 0.2ml tube Bio-rad TCS0803
strips/plate
Micros_eal 'B' ECR Plate Sealing Film, Bio-rad MSB-1001
adhesive, optical
Multiplate 96-Well PCR Plates, low .
profile, unskirted, white Bio-rad MLL9651
Biofact™ 0.2 ml PCR tube BioFact PW211-120
A Every instrument requires qualification as well as periodic maintenance
/ '\' and calibration. Always read and understand the manufacturer’s manual
before using them.
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5. Reagent preparation

Frozen reagent should be thawed on ice before being used and should be returned to frozen

storage immediately after use. Do not freeze-thawing test reagents more than 4 times.

/Y Mix every reagent well with a vortex mixer and spin down before using it.

6. Storage and shelf life

Product name Storage condition Shelf life

BioCore 2019-nCoV Real Time PCR Kit < -20°C 12 months

________________________________________________________________________________]
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7. Warnings and precautions

1) Special Conditions for Use Statements:
e Foruse under Emergency Use Authorization only
e Forinvitro diagnostic use only
e For prescription use only
2) This product has not been FDA cleared or approved, but has been authorized for emergency
use by FDA under an EUA for use by authorized laboratories;
3) This product has been authorized only for the detection of nucleic acid from SARS-CoV-2, not
for any other viruses or pathogens; and
4) The emergency use of this product is only authorized for the duration of the declaration that
circumstances exist justifying the authorization of emergency use of in vitro diagnostics for
detection and/or diagnosis of COVID-19 under Section 564(b)(1) of the Federal Food, Drug, and
CosmeticAct, 21 U.S.C. § 360bbb3(b)(1), unless the declarationis terminated or authorizationis
revoked sooner.
5) Prevent contamination of reagents by following standard contamination prevention procedures
including but not limited to the use of personal protective equipment and separation of sample
handling and extraction locations from the PCR set up locations.

6) Reagents should be stored underthe indicated storage conditions (-20 °C) before and after use.

7) Waste should be disposed of in accordance with infectious waste disposal regulations.

8) Do not mix different lots of reagents.

9) The Positive control may cause contamination if not handled with care and separate from all
other PCR reagents and samples.

10) We recommend using sterile disposable pipettes and DNase & RNase-free pipette tips. Never
reuse the consumables (for example, tips, test gloves, and test tubes).

11) Always wear protective gloves, experiment clothing, protective goggles, etc. when handling the
samples and test reagents. Take care to prevent the reagents from contacting your skin, eyes,
mucous, etc. If you contact them, immediately wash them out with a lot of water. Thoroughly
wash your hands after handling samples and test reagents.

12) Do not use the test reagent if the package is damaged or reagent bottle is leaking (there is a
possibility of contamination or performance degradation, leading to misjudgment).

13) Do not use test reagents after their expiration date.

14) Safely discard unused reagents, wastes, samples, etc. in accordance with the regulations, as
those are potentially infectious.

15) Decontaminate surfaces with 0.5% sodium hypochlorite (bleach) diluted with deionized or purified

water.

BTD-0099-IFU (2021-08-18, Rev.06)
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8. Overview of procedure

Extraction of RNA
(QIAamp DSP Viral RNA Mini Kit)
- Samples
- Negative Control

Result Analysis

BTD-0099-IFU (2021-08-18, Rev.06)
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9. Pre-laboratory sample preparation

9.1. Specimen Collection

All specimens should be by a medical professional at a designated place following collection
instructions of the collection device manufacturer. The following additional instructions are provided
for sputum and for combined nasopharyngeal and oropharyngeal specimens:

a) Sputum Collection:

e Sputum is always contaminated by oral and upper respiratory bacteria, so rinse your mouth
well with sterile saline before collection and spit sputum into the container to prevent
contamination

e Collect sputum in sterile collection containers conventionally used for sputum collection.

b) Combined nasopharyngeal and an oropharyngeal swab collection

e Collect a nasopharyngeal and an oropharyngeal specimen from each patient using a cotton
swab and combine then into the same transport tube with VTM

e The nasopharyngeal swab is collected by scraping the secretions from the lower and middle
nasopharyngeal (oropharyngeal) by inserting a cotton swab deep into the nasal cavity.

e The oropharyngeal swabis collected by pressing the tongue and scraping the discharge from
the pharyngeal wall.

9.2. Pretreatment of Sputum

1) Mix sputum with an equal volume 4% of NaOH solution (40mg/ml nuclease free water).
2) Vortex for 30 seconds, thenleave it for 1 minute at 15~ 30 °C.

3) Please repeatthe step 2) 4 times.

4) Centrifuge for 10 minutes at 13000 rpm and remove the supernatant.

5) Resuspend the remaining pelletusing 1XPBS and use it for RNA extraction.

9.3. Sample Storage

Keep the sample refrigerated at 2~8 °C when storing it for a short period (not longer than one day)

and at-70 °C or lower when storing it for a long time.

BTD-0099-IFU (2021-08-18, Rev.06)
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10. Examination procedure

10.1. RNA extraction from samples
RNA extraction is performed using the QlAamp DSP Viral RNA Mini Kit (Qiagen; catalog #61904)
according to the package insert using 200 uyl Sample input volume and elution in 50pl Elution buffer
The extraction must include one negative control per batch of extracted samples
consisting of 200 pl of nuclease free water or TE buffer and taken through the entire sample

processing procedure.

10.2. Setting up the 2019-nCoV RT PCR
1) Add 5 pl of 2019-nCoV RT PCR Primer/Probe Mixture into 10 ul of 2019-nCoV RT PCR

Reaction Mixture for one sample (Table 1).

Table 1. 2019-nCoV RT PCR Master Mixture

Number of
Samples 1 3
Solution
2019-nCoV RT PCR Reaction Mixture 10 30
2019-nCoV RT PCR Primer/Probe Mixture 5 15
Total (ul) 15 45

2) Add 5pl of extracted RNA into 15ul of the Master Mixture (made from step 1)) and mix well by
pipetting.

3) Also, prepare the 5ul of 2019-nCoV RT PCR Positive Control (PC) and an extracted 2019-
nCoV RT PCR Negative Control (extracted NC). Then, put each of them into 15ul of Master
Mixture (made from step 1)). Mix well by pipetting.

4) Place the tube in a Real Time PCR machine and start the machine using following condition
(Table 2).

/’,‘\ Be sure to mix and spin down the sample because it affects the baseline
) formation unless it is mixed.

BTD-0099-IFU (2021-08-18, Rev.06)
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10.3. Setting the 2019-nCoV Real Time PCR condition in each instruments.

Set the program in each instruments under the following conditions (Table 2).

Table 2. 2019-nCoV RT PCR condition

Temperature Time Cycles
50°C 30 min 1
95°C 15 min 1
95°C 15 sec
60°C 30 sec

- Fluorescence acquiring
45
N gene > FAM
RdRp gene - CalRed610
TexasRed
IC > Cy5

Note: Check the fluorescence selectable by each device and the
fluorescence of the product. The CalRed 610 is interchangeable
with TexasRed.

A. SLAN-96P

B
1) Double click (SLAN 96P software 8.2)

2) Click J to make a new experiment.
3) Check the default value and click Next.
New Experiment Wizard - ﬂ

1. Wizard Type I

Experiment Type| Quantitative/Qualitative/Melting -

@ MNew Experiment

) Mew Experiment frorn Template

Brows

4) Enter the Experiment Name field and click Next.

BTD-0099-IFU (2021-08-18, Rev.06)
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5) Check the default value. If it is same with below, click Next.

1. Wizard Type I 2. Information j 3. Experiment Option

Hot-lid Channel Scan Mode

Use Hot-lid @ Only Scan Channels In Project
@ Scan All Channels

Ternperature Contral

@ Block Contral

(© Tube Contral - Seaction Volumelul):

[ Previous ][ Mext ][ Cancel

6) User can choose the block. If the block is chosen, click Confirm.

1. Wizard Type 2. Information 3. Experiment Option 4. Choose Block

Choose Block &

Choose Block B

Previous ][ Confirm ][ Cancel

7) Click Create Project to make a protocol.

File Edit Setting View | Project | Analysis  Tool Help
DeEeEE @ 1 2 3 Project Manager... Ctril+M
[ CrestepProject.. cCt-R F

Edit Project... Ctrl+E 1

l
& | Wellwy CHw Typew

________________________________________________________________________________]
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8) Enter the Project Name in the cell. Check the Target Information (channel 1, 3, 4) and write

the Target Name. Then, click Confirm to go next step.

r
Create a new praject

1 =>=)

Project Type

QuantitativeQualitative/Melting -]

Project Name

Save to

Project Mote

Unit Option
Unit Copies/ml

Target Information

CProgram FilesWSLAN Real-Time PCR System B, 2%Projectd B

Channel . I

I I 4 ‘ 5 | &

Use O
Target Ham 0

Tiye FaM, SYBR  HEX, VIC, JOE  EOX, TEXRD Cis HiA Hih

O a
RIEP Ic

Advanced Option

9) Add Segment to make a 2019-nCoV RT PCR condition.
10) In Segment 1, Add Step to make two steps (see below). Enter the correct temperature and

holding time.

S

Holding and cycling |Me\ting I Analysis Parameterl Fiule | CrossTalk

Segment 1 | Segment 2 ‘

Segment 1 X 1

ICycIes 1 z I Add Segment
P ! Wariation
. Haold - Temperatur  WYariation Time .
Temp.(C) | (mmigg)| Acauisiion | Advanced | vevation | valus('c) | varistion (I_;};“:J:s) fiamp(c/s) Delets
Segment
Step 1 50,0 30:00 | | Decrease 00,0 Decrease 00:00 0.0
Step2 M 5.0 15:00 =] =] Decreaze 00.o Decrease 00:00 0o _—
Add Step
Delete Step
Thermal Program
Estimated Time: 01:35:29
95.0°C 95.0°C
1500 00:1s
B0.0'C
50.0°C 00:30
30:00 Fluorescence

Segment 2 X 45

Save Close

14 | 46
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11) In Segment 2, Add Step to make two steps and enter the cycle number (see below). Enter

the correct temperature and holding time. Please check the Acquisition in second step.

Halding and cycling | Melting | Analysis Parameter | Rule | CrossTalk

Segment 1 | Segment 2 |

30:00 Fluorescence

Segment 1 X 1 Segnent 2 X 45

ICycIes 45 z I &dd Segment
P ! Wariation
N Hold . Temperatur  WYariation Time .
Temp.('2) (mm;ss) Acquisition Advanced | yaration Walue(c)  Waration (r:;‘fs) e Delete
b Segrment
Step | 9.0 00:15 ]
Step 2 b 60.0 0030 ¢ ]
Add Step
Delete Step
Therrmnal Pragrarn
Estimated Time: 01:35:29
95.0°C 95.0C
1500 0015
BO.0°C
50.0°C 00:30

Save Close

.

12) In the Analysis Parameter, edit the Manual Threshold to “0.10”, and check the Digital

Filter.
Halding and cycling | helting | Analysiz Parameter | Fiule | CmssTaIk| .
Channe | Target Beain Baseline | End Baseline | Auto Threshold | Manual Threshold| Optimization nalysis Type Digital Filter
1 il i 12 O 0.0 huto Qualitative
3 RORP B 12 O 0.10 huto Qualitative
4 IC G 12 O 010 o Qualitative
13) In the Rule, edit the Negative Threshold to “40”.
| Holding and cycling I relting I Analysis F'arameter| Rule |CrossTaIk|
/ Rule % advanced Rule '
Use Basic Rule
Target Cluantitative Clualitative
Marme Megative Threshold [ Gray Zone Threshaold Megative Threshold ]  Gray Zone Threshald
] 250 £l
RDRF 250 4an
Ic 250 40

14) Click Save to save the project and Close.

1 =

PCR process. Refer to Section 11. in page 25.

A Please be sure to setthe thresholds of each targets manually before running the RT

15/ 46
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15) Drag the wells and right-click the selected wells. Then, go to the Well Edit.

| well Edit.. cui+E |

[

-

|4

Standard
Unknown
Negative
Positive
NTC

Qc

None

Omit Well

IGTMoOO®D>

[v] view well Plste Selector  Cirl+3

\ﬁixueﬂmemlmulilIJEI_H_I]U Import Well late ¥

16) In the Select Project drop-down list, click the project which were made at 14) step. Then,
change all of the Sample Type to “Unknown”. Click Confirm.
(User can review the project and check again the whole PCR condition)

.
Well Edit I [
Select Projec [Project_2020_03_11_10_35_13 4 [ sowse |
Charmel | Target Hame Sample Type Property

1 ¥ Unlmowz
3 RDRF Unkmown
4 Ic Inlmokn,

Project Review

Target and Program ‘ Information | Analysis Parameter | Rule | CrossTalk |

Target Option
Channel 1 ] z [ s [ [ = [ s
Tye FA, SYBR | HEX, VIC, JOE  ROX, TEXRD Cis WA WA
Use O ] ]
Targst Hane N RIEE 1

Thermal Program

Estimated Time: 01:35:29
35. 0 95.0°C
15500 (LR
B0, O0C
50.0°C :
: Fluorescence
I Segment 1 X 1 Segment 2 X 45

| [F] SetReplicates Replicates ID

Start Experiment
17) At last, click the to run the real time PCR.

This procedure is based on the “version 8.2” of SLAN software. If you want to use

the latest SLAN software, please contactto the website of Sansure Biotech Inc.

BTD-0099-IFU (2021-08-18, Rev.06)
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B. CFX96 Dx System

1) Double click the icon IE to open the Home window of CFX96.

2) Use the Startup Wizard to quickly set up and click the User-defined experiments.
The Protocol Editor will be shown to create a protocol.

’ Startup Wizard @
uﬁ” Run setup _
Select instrument !CF)(&S - ‘
@ Repeat run
@h Analyze Select run type
‘ User-defined ’ PrimePCR ‘

3) Then, the Protocol Editor will be shown to create a protocol.
4) Click the Create New for set the PCR condition.

Run Setup
] Protocol (533 Plate "B Start Bun

| Create New... |
Select Existing. ..

Selected Protocol

CF¥_2stepémmp,precl

Preview
Est, Aun Time: 01:03:00 {96 Wells-a4ll Channels)

5) First, set the Sample Volume of the reaction to “20 pl”.

6) Next, add the steps by selecting Insert Step and set the correct temperature and time.

BTD-0099-IFU (2021-08-18, Rev.06)
17 | 46



7) If you want to repeat the cycle, click the GOTO stage for setting the repeat stages and repeat

times.

Protocol Editor - BC 2019-nCoV RT PCR_45.prcl

File Settings Tools

|Er| @ Insert Step Sample Volume pl | Est. Run Time 01:59:00

B0 C %50 C
15:00 0:15
60,0 C

dl C 0:30

O=OOm

1 500 C foraoo0 |
¢ S0 Titor 12000
— 3 950 C for0:15
4 600 C for 0:30
= Plate Baad y
L 5 |GOTO3 44 morefimes]
END

| Insert Step
‘ Insert Gradient

|

|

[=]nsert GOTO |
‘@_Insen Melt Curve |
|

|

|

s Add Plate Read to Step
‘ Step Options

“E Delete Step

| 0K Cancel

8) If you finish the setting PCR condition, please click “OK” for saving the experiment protocol.

9) Next, click the Plate tap for set up the Fluorophores and naming the wells.

________________________________________________________________________________]
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10) Click the Create New button for make plate template.

Unk

Unk

Unk

. Run Setup X
[7d] Protocol (D Plate ufp Start Run
I Create New.., Express Load
| Select Existing... st
Selected Plate
QuickPlate 96 wells_All Channels. pitd Edit Selected...
Preview
Fluorophores: F&M, Cy5, Cal Red 610 Plate Type: BR Clear Scan Mode: &ll Channels
1 2 3 5 6 i 8 9 10 11 12
A Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk

G Unk I Unk

lmklum"l.thUnkIUnkIlmkIUnk

UnklUnkﬂUnk

H UnkIUnk

llnkIUli&IUﬂkIUrkIUnkIUnkIUnklIlknkIUnkIIUnk

T << Prev

Next >>

11) Then, click the Select Fluorophores and check the box to select “FAM”, “Cal Red 610",

and “Cy5”.

12) Click “OK” and save the information.

|— '
?
=3 Spreadsheet View/Importer @ Plate Loading Guide
9 ] 11 12 Select Fluorophores
Unk | umk | uak | unk I;@ |
x E— Sample Type Unknown v
. P
ected Colar Load Target Marme
© a— A T —
= _ Load Sample Name
T — <one>
O 1

Channel Fluarophare

il FAM
SYBR

2 HEX
TET
Cal Orange 560
Cal Gold 540
VIC

3 ROX
Texas Red
Cal Red 610
Tex 615

4 Cy5
Oiiasar 670

Selected Calar

() U e e e

0K

Cancel
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13) Drag the whole wells and check the targets. Then, edit the “Target Name”. When you
wrote the target name, please enter it for changing the well type.

Plate Editor - QuickPlate_96 wells_All Channels.pltd - [m] x
| File Settings Editing Tools ?
[100% | e scan Mode Al channels || & Well Groups... | I Trace Styles... | = Spreadsheet View/Importer £ Plate Loading Guide
: 3 i ' i | @ Select Fluorophores, .,
Sample Type Unknown v
Load Target Name
[ Fam N gene v
{ [ Cal Red 610 1F|D P gene vl
| o
| Load Sample Name
| O <none> =
| Load Beplicate &
O 1 4

| [ Replicate Serles |

* Experiment Setfings...
| Iﬁ Clear Replicate #

| 4 Clear Walls

VEw
[ Sample [] Well Group [] Biclogical Set [] Well Note ‘

Plate Type: BR Clear 0K ‘ | Cancel |

14) If you finish the setting Plate, please click “OK” for saving the Plate template.
15) Finally, go to the Start Run tab and load the tubes in the instrument.
16) Click to perform the real time PCR.

Afterend ofthe test, please setthe thresholds of eachtargets manually and analyze

the result. Refer to Section 11. in page 25.

BTD-0099-IFU (2021-08-18, Rev.06)
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C. Applied Biosystems 7500 Real-Time PCR Instrument System

=
1) Double click ; (7500 software)

——

2) In the Home screen, click “—— Advanced Setup to open the Advanced Setup.

3) Click the Experiment Name field, then enter the name.
(Enter an experiment name that is descriptive and easy to remember. You can enter up to 100
characters in the Experiment Name field. You cannot use the following characters in the
Experiment Name field: /\><*?"|:;)

4) Select 7500 (96 Wells).

5) Select Quantitation for the experiment type.

6) Select TaqMan® Reagents for the reagents.

7) Select Standard (~ 2 hours to complete a run) forthe ramp speed.

Experiment Properties

@ Enter an experimentname, select the instrument type, selectthe type of experimentto setup, then select materials and methods for the PCR reactions and instrument run

How do you want to identify this experiment?

= fxperiment Name: | Untitied

Barcode (Optional)

User Name (Optional).

Comments (Optienal):

Which instrument are you using to run the experiment?

~ 7500 (96 Wells) 7500 Fast (96 Wells) ]

Setup, run, and analyze an experiment using a 4- or 5-color, 96-well system.

‘What type of experiment do you want to set up?
I ~ Quantitation - Standard Curve I Quantitation - Relative Standard Curve. ] [ Quantitation - Comparative CT (AACT) ]

[ Melt Curve ] r Genotyping ] [ Presence/Absence ]

Use standards fo determine the absolute quantity of target nucleic acid sequence in samples.

Which reagents do you want to use to detect the target sequence?

I + TagMan® Reagents I SYBR® Green Reagents ] [ Other ]
The PCR reactions contain primers designed to amplify the target sequence and a Taqhan® probe designed to detect amplification of the target sequenc.

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

I ~/ Standard (~ 2 hours to complete a run) I

For oplimal results with the standard ramp speed, Applied Biosystems recommends using standard reagents for your PCR reaclions.
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8) Click the Plate Setup in the side tap, for set up the targets.
9) In the Targets Screens, click the Add New Target and enter the target names.
Click the Target Name cell, then enter the target names.
a. In the Reporter drop-down list, select FAM (default).
b. In the Quencher drop-down list, select NFQ-MGB (default).
c. Inthe Color field, leave the default.

Define Targets
Define Targets and Samples I Assign Tarqets and Sariples |
Instructi Define the targets t ‘ d th les to testin the cti ate
@ instructions:  Define the targets to quantify and the samples to test in the reaction plate | Add New Target l Add Saved Target l T l Delete Target I
ﬁawewmgmi MdtvedTavgeti SaveTavgetI DeleleTavgeti Target Name Reporer
Target Name Reporter Quencher Colour |N gene | |Fam dl
[ gene | [Fant ~ |nFo-ncs v v
|RDRP gene || Fam -
[RORP gene | [Fana ~ |nFo-ues - v
|| «[rance e 1 (e | jgl\é N
NED Fi
ROX
SYBR E
TAMRA
[TEXAS RED
VIC 57

10) Next to the Targets Screens, click the Add New Sample and enter the sample names.
Click the Sample Name cell, then enter the sample names. In the Color field, leave the
default.

Define Samples

Afd Saved Sample I Save Sample | Delete Sample I |

Sample Name Color

|Sample1

|SampI92

|Sample4

|
|
|Samp|e 3 | -
|
|

[Eampie 5]
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11) In the Assign Targets and Samples screen, drag the whole well and check the targets to
assign targets to the selected wells.

Define Targets and Sarmples | Assign Targets and Samples ]

To setup standards: Click "Define and Set Up Standards.”
a Instructions: To setup unknowns: Selectwells, assign target(s), select"U” (Unknown) as the task for each target assignment, then assign a sample.
To setup negative controls: Selectwells, assign target(s), then select "N” (Negative Control) as the task for each target assignment.

Assign target(s) to the selected wells. <| View Plate Layout T View Well Table ]
>

Assign Target Task ‘Quantity
N gene u]|[E](E]
RDRP gene EEE
]

ic @]E

Select Wells With: - Select

M M < M
[ 1 gene [0 v gene 7] 1 gene [0 v gene

[Tl RoRP aene [T RORP cene -~ [T RORP aene [Tl RORP oene

M Mic M Mic
[ 1 gane [ 1 gene [ 1 gane [ 1 gene

[Tl RoRP aene [Tl RORF cene - [T RORP aene [Tl RDRF cene

M Mic e Mic
[ 1 gene [ 1 gene [ 1 gene [ n gene

Mixedm Unknown E Standardm Negative Control

\ Define and Set Up Standards:
Assign sample(s) to the selected wells.

Assign Sample [Tl RORP gene -~ [Tl RORP cene [T RORP gene [Tl RDRP cene
[ Sample 1 ) Me mMic M Mic
- H gene N gene H gene N gene
] Sample 2 F m o U] m
71 RoRP aene [Tl RORF cene - [T RORP aene [T RORF oene
B Sample 3 T
M e e M
il Samole 4 = (] 1 gene [ n gene (1] 1 gene [ v gene
Assign sample(s) of selected well(s) to biological group. Il RoRP cene - [T RORF oene . [T RoRP aene [T RDRP cene
M [Mic M [
Assign Biological Group m"n m“;,,_ m"m m";,'_
[Tl RoRP aene - [Tl RORP cene - [TH RORP aene - [T] RORP cene
e M < M
[ 1 gene [ n gene [ 1 gene [ 1 gene
Ll Ll — Ll

12) Click the well and check the Sample name to assign samples to the selected wells.

>

Assign Target Task Quantity

oo | [HE]E]
RORF gene @

showinwelis v | [

© (o] 1
Sample 1
M
A m Mr=s
Mixed [I] Unknown [] Standard [1] Negative Control [1] RoRP gene

{ t\h Deﬁie.idSetlehﬁhrdsJ

. e I
Assign sample(s) to the selected wells. 5 ([T gene I
RORP
Assign Sample m e I
Sample 1 i —
] Sample 2 E 0 |
L [ mllgene I
7] Sample 3
= [T RoRP gene |
| Samnole 4 ¥4

13) In the Select the dye to use as the passive reference drop-down list, select None (default
is “Rox”).
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14) Go to the Run Method (in the side tap). In the Run Method screen, select the Graphical
View tab (default).

15) Make sure the Reaction Volume per Well field displays “20 pl”.

16) Make sure the thermal profile displays the holding and cycling stages shown below. If
necessary, click a temperature or time setting, then change it.

Graphical \flewT Tabular View ]

Reaction Volume Per We 20| p [] Expert Mode | |
AddStage v | AddStep v | Delste Selected | Undo “Set Holg Time" | || CollectData v 1| Open Run Hethod | Save Run Method . | Revertto Defauits
Holding Stage Holding Stage Cycling Siab
Number onycIet: 45 =
[] Enable A
Starting Cycle: 2 -
100 —|
95.0°C 95.0°C
15:00 100% 00:15
75— 180%
00%
60.0°C
-
00:30
500°C
50 —
30:00
00%
25 —|
0 —
Step 1 Step 1 Step 1 Step 2
4
Legend
Data Collection On Data Collection Off A AutoDelta On A AutoDelta Off

17) Click START RUN

1) This procedure is based on the “v2.0.6” of 7500 software. If you want to use the
latest 7500 software, please contact to the website of Thermo Fisher Scientific.
2) After end of the test, please set the thresholds of each targets manually and

analyze the result Referto Section 11. in page 25.

A

________________________________________________________________________________]
BTD-0099-1FU (2021-08-18, Rev.06)

24 | 46



11. Threshold manual set up for data analysis

1) SLAN-96P
Channel Item Threshold Negative Threshold | Analysis Type
1 N gene 0.1 40 Qualitative
3 RdRp gene 0.1 40 Qualitative
4 IC 0.1 40 Qualitative

2) CFX96 Dx System

Channel Item Manual Threshold
1 N gene 200
3 RdRp gene 200
4 IC 200

3) Applied Biosystems 7500 Real-Time PCR Instrument System

Channel Item Manual Threshold
1 N gene 10,000
3 RdRp gene 10,000
4 IC 10,000

Note 3-1) When setting the experimental program named “Setup”, setthe “Selectthe dye to use as the
passive reference” to “None’, in “Assign Targets and Samples” of “Plate Setup”

Note 3-2) Deselect "Auto Baseline" of "Amplification Plot" when analyzing results in "Analysis" section
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12. Quality Control
12.1. Control Materials for BioCore 2019-nCoV Real Time PCR Kit

a) 2019-nCoV RT PCR Negative Control (NC)
The negative control is needed to monitor contamination of extraction and amplification reagents
andis comprised of nuclease free water. The negative control shouldbe tested one time per every
batch of extracted specimens and yield a negative result for each target (N, RdRp and b-globin)
in the BioCore 2019-nCoV Real Time PCR Kit.

b) 2019-nCoV RT PCR Positive Control (PC)
The positive control is needed to confirm functionality of the PCR reagents and is comprised with
the N gene, RdRp gene of SARS-CoV-2, and Human 3 globin gene. The positive control should

be tested one time per every test run and yield a positive result for each target (N, RdRp and B-
globin) in the BioCore 2019-nCoV Real Time PCR Kit.

c) Internal control (IC) targeting Human 8 globin is needed to verify that nucleic acid is presentin
every sample and is used for every sample processed. Because the positive control is a DNA
template (circular plasmid), this serves as a control to ensure that the reverse transcription step is
proceeding as intended. This also serves as the extraction positive control to ensure that samples

resulting as negative for SARS-CoV-2 RNA contain nucleic acid for testing.
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12.2. Verification of Control Materials

Each test mustinclude the 2019-nCoV RT PCR Positive control and 2019-nCoV RT PCR Negative
control result.

<Acceptance Criteria of Controls>

Ct value
Control N gene RdRp gene [o3 Result
EAM (CalRed610 CV5
(FAM) | TexasRed) (Cy3)
2019-nCoV RT PCR Positive control
Positive Control < 40 < 40 < 40 (valid)
2019-nCoVRT PCR Negative control
Negative Control | NoCtor>40 | NoCtor>40 | NoCtor>40 9 .
(NC) (valid)

ﬁ\ If the negative and/or positive control included in the run is invalid, the entire run
** is invalid and patient results cannot be interpreted. In this case a root cause
analysis needs to be performed, and all patient specimens need to be retested

after the root cause has been identified and eliminated.
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13. Interpretation of results

All test controls should be examined prior to interpretation of patient results. If the
controls are not valid, the patient results cannot be interpreted.

Ct value
RdRp gene .
No. N gene IC Result Action
(CalRed610
(FAM) (Cy5)
| TexasRed)
2019-nCoV
1 | NoCtor>40 | NoCtor>40 <40 _ Report Result
Negative
2 <40 <40
2019-nCoV
3 | NoCtor>40 <40 Any 2 . Report Result
Positive
4 <40 No Ct or > 40
Invalidate
sample.
5 | NoCtor>40 | NoCtor>40 | NoCtor>40 Invalid
Do NOT report.
Re-test

a) If the concentration of SARS CoV-2 is high, the amplification of the IC may not occur.
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14. Trouble Shooting

Perform a retest in any of the following cases. Check the following situations if there is no

amplification reaction or the reaction is weak.

1) Abnormal QC results

1. Trouble shooting of 2019-nCoV RT PCR Positive Control result
- Check whether the consumables used in the experimenthave been sterilized.
- Check whether tubes and tips have been not reused and make sure that they are not
contaminated.
- Check the storage condition of 2019-nCoV RT PCR Positive Control.
- Checkthe Freeze-thaw repeat countof 2019-nCoV RT PCR Positive Control.

2. Trouble shooting of 2019-nCoV RT PCR Negative control result

- Check whether the consumables used in the experimenthave been sterilized.

- When the experiment repeated with a lot of sample, the amplification product is present
in the laboratory so that the amplification reaction may occur in 2019-nCoV RT PCR
Negative control. Keep clean the laboratory and experimental equipment before the
experiment.

- Check whether kit components were contaminated with the amplification product.

2) Result analysis

1. Not detecting Ct value of the N gene, RdRp gene, and/orthe IC gene

- Check whether test tube was in the Real time PCR machine and the machine was run

- Check the amount of solution in the test tube

- Measure the nucleic acid contentin the extracted sample/s. If measurement indicates
that no RNA or too little RNA was extracted, re-extract the nucleic acid from sample. If
RNA is present in sufficient amount, repeatthe PCR reaction.

- If the repeat testing in the PCR still yields no amplification products, consider inhibition
of the sample/s. Fortrouble shooting purposes only you may testthose samples diluted.
If the diluted result is negative, you must not report the result and instead you must
obtain a new sample for testing.
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2. Not detecting Ct value of internal control
- Check the Ngene and RdRp gene Ct value:

e Ifthe Ngene and RdRp gene were detected, missing the IC signalis acceptable
as the amplification of the IC may not occur when high concentrations of SARS
CoV-2 are present.

e Ifthe N gene and/orthe RdRp gene were notdetected, considerinhibition of the
sample/s. For trouble shooting purposes only you may test those samples
diluted. Ifthe diluted resultis negative, you must notreportthe resultand instead

you must obtain a new sample for testing.

3. Check the storage condition of kit components.

4. Missing amplification of individual targets in positive result may be due to a sample at

concentrations near or below the limit of detection of the test.
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15. Limitation of the examination procedure

Specimens must be collected, transported, and stored using appropriate procedures and conditions.
Improper collection, transport, or storage of specimens may hinder the ability of the assay to detect

the target sequences.

Extraction and amplification of nucleic acid from clinical specimens must be performed according the
specified methods listed in this procedure. Other extraction approaches and processing systems have

not been evaluated.

Performance has only been established with the specimen types listed in the Intended Use. Other

specimen types have not been evaluated and should not be used with this assay.

The instrument and assay procedures reduce the risk of contamination by amplification product.
However, nucleic acid contamination from the positive controls or specimens must be controlled by

good laboratory practices and careful adherence to the procedures specified in this package insert.

False-negative results may arise from:
o Improper specimen collection
o Degradation of the viral RNA during shipping/storage
0 Using unauthorized extraction or assay reagents
o The presence of RT-PCR inhibitors
o Mutation in the SARS-CoV-2 virus

o Failure to follow instructions for use

False-positive results may arise from:
o Cross contamination during specimen handling or preparation
o Cross contamination between patient samples
0 Specimen mix-up

0 RNA contamination during product handling

As with any molecular test, mutations within the targetregions of BioCore 2019-nCoV Real Time PCR
Kit could affect primer and/or probe binding resulting in failure to detect the presence of virus. The
clinical performance of this test has not been established in all circulating variants but is anticipated to
be reflective of the prevalent variants in circulation at the time and location of the clinical evaluation.
Performance at the time of testing may vary depending on the variants circulating, including newly
emerging strains of SARS-CoV-2 and their prevalence, which change over time.
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The effect of vaccines, antiviral therapeutics, antibiotics, chemotherapeutic or immunosuppressant

drugs have not been evaluated.

Negative results do not preclude infection with SARS-CoV-2 virus and should not be the sole basis of
a patient management decision. Follow up testing should be performed according to the current CDC
recommendations.

A positive result indicates the detection of nucleic acid from SARS-CoV-2.

Nucleic acid may persist even after the virus is no longer viable.

Laboratories are required to reportall results to the appropriate public health authorities.
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16. Conditions of Authorization for the Laboratories

The BioCore 2019-nCoV Real Time PCR Kit Letter of Authorization, along with the authorized
Fact Sheet for Healthcare Providers, the authorized Fact Sheet for Patients, and authorized
labeling are available on the FDA website: https://www.fda.gov/medical-devices/coronavirus-
disease-2019-covid-19-emergency-use-authorizations-medical-devices/in-vitro-diagnostics-

euas.

To assist clinical laboratories using the BioCore 2019-nCoV Real Time PCR Kit, the relevant

Conditions of Authorization are listed below.

1) Authorized laboratories' using the BioCore 2019-nCoV Real Time PCR Kit mustinclude results
andreports ofthe BioCore 2019-nCoV Real Time PCRKit. Under exigent circumstances, other
appropriate methods for disseminating may be used, which may include mass media.

2) Authorized laboratories using the BioCore 2019-nCoV Real Time PCR Kit must perform the
BioCore 2019-nCoV Real Time PCR Kit as outlined in the authorized labeling. Deviation from
the authorized procedures, such as the authorizedinstruments, authorized extraction methods,
authorized clinical specimen types, authorized control materials, authorized other ancillary
reagents and authorized materials required to use the BioCore 2019-nCoV Real Time PCR Kit
are not permitted.

3) Authorized laboratories thatreceive the BioCore 2019-nCoV Real Time PCR Kit must notify the

relevant public health authorities of their intent to run your product prior to initiating testing.

4) Authorized laboratories using the BioCore 2019-nCoV Real Time PCR Kit must have a process
in place for reporting test results to healthcare providers and relevant public health authorities.

5) Authorized laboratories must collectinformation on the performance of the BioCore 2019-nCoV
Real Time PCR Kit and report to DMD/OHT7-OIR/OPEQ/CDRH (via email: CDRH-EUA-
Reporting@fda.hhs.gov) and INVITES BIOCORE CO., LTD. (hjchoi@bio-core.com) any
suspected occurrence of false positive or false negative results and significant deviations from

the established performance characteristics of the test of which they become aware.

6) All laboratory personnel using the BioCore 2019-nCoV Real Time PCR Kit must be
appropriately trained in RT-PCR techniques and use appropriate laboratory and personal

! The letter of authorization 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.”
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protective equipment when handling this kit, and use the BioCore 2019-nCoV Real Time PCR
Kit in accordance with the authorized labeling.

7) INVITES BIOCORE CO., LTD., its authorized distributor(s) and authorized laboratories using
the BioCore 2019-nCoV Real Time PCR Kit must ensure that any records associated with this
EUA are maintained until otherwise notified by FDA. Such records will be made available to
FDA for inspection upon request.
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17. Performance characteristics

17.1. Analytical Sensitivity: Limit of Detection (LoD)

This study was conducted to evaluate the LoD of the BioCore 2019-nCoV Real Time PCR Kit using a
SARS CoV-2 (COVID-19) RNAdistributed by National Culture Collection for Pathogens, Korea (NCCP
No. 43326). All sample replicates were prepared by spiking the SARS CoV-2 (COVID-19) RNA into

negative clinical sputum matrix pretreated with 4% NaOH.

A preliminary LoD study was performed, testing eight (8) replicates at each of four (4) different
concentrations: SARS CoV-2 RNA-2000, 1000, 500, 250 copies/mL. Testingwas performedaccording
to the Instructions for Use provided in this document, using the QlAamp DSP Viral RNA Mini Kit
(Qiagen; catalog #61904) for extraction and all three claimed instruments, SLAN-96P, CFX96 Dx
System, and Applied Biosystems 7500 Real-time PCR Instrument System. The tentative LoD was

estimated as 500 copies/mL.

The preliminary LoD was confirmed by testing twenty replicates of different concentrations of SARS
CoV-2(COVID-19) RNAon the Applied Biosystem 7500 Real-time PCR, the SLAN 96P, and the CFX96
Dx System. The final study results are summarized in the following Tables 3 and 4. While the LoD of
the two SARS target varies between 500 and 1000 depending on the target and the instrument, the
final LoD based on the result interpretation of the test, established the LoD for the BioCore 2019-nCoV
Real Time PCR Kit measured onthe SLAN 96P, CFX96 Dx System and Applied Biosystem 7500 Real-
time PCR as 500 copies/mL.

Table 3. LoD Summary of each target gene

PCR Tarqet Positive |Limit of Detection Mean Ct Detection
Instrument 9 Rate (copies/mL) Rate
N gene 19/20 1000 38.24 95.0
SLAN-96P RdRp gene 20/20 500 36.20 100.0
N gene 19/20 500 34.56 100.0
CFX9 Dx System I Rpgene | 20120 1000 35.23 100.0
Applied Biosystem 7500 N gene 19/20 500 35.61 95.0
Real-time PCR RdRp gene 20/20 500 35.90 100.0

Table 4. LoD Summary of each Real time PCR instruments

PCR Limit of Detection*
Instrument (copies/mL)
SLAN-96P 500
CFX96 Dx System 500
Applied Biosystem 7500 500
Real-time PCR

* LoD per result interpretation considering results of both SARSCoV-2 targets

|
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17.2. Analytical Sensitivity: Inclusivity

The inclusivity of the BioCore 2019-nCoV Real Time PCR Kit was evaluated using in silico analysis of
the assay primers and probes in relation to 3007 of SARS-CoV-2 sequences available in the NCBI.

In "Severe acute respiratory syndrome coronavirus 2 data hub" of NCBI, 3,007 of Nucleotide complete
(complete DNA) was analyzed which are registered from November 30, 2019 to April 30, 2020.
Mismatched complete DNAs have never been detected in both Ngene and RdRp gene. Through these
results, it is expected that 3,007 of the SARS-COV-2 complete DNAs (reported until 2020.04.30) can
be detected with a positive result.

Table 5. in silico Analysis of Mismatched DNAs

Target 1 (N gene) Target 2 (RdRp gene)

No. | Accession Description
FWDP | REVP | PROBE | FWD P REV P | PROBE

Severe acute respiratory
syndrome coronavirus 2 isolate 95%
1 MT365028 SARS-CoV- (21/22) 100% 100% 100% 100% 100%

2/human/HKG/HKU-
905a/2020, complete genome

Severe acute respiratory
syndrome coronavirus 2 isolate 95%
2 MT 114414 SARS-CoV- (21/22) 100% 100% 100% 100% 100%

2/human/HKG/HKU-
903a/2020, complete genome

Severe acute respiratory
syndrome coronavirus 2 isolate 95%
3 MT 114415 / SAR/S-C(cs)\//- 21/22) 100% 100% 100% 100% 100%

2/human/HKG/HKU-
903b/2020, complete genome

Severe acute respiratory
syndrome coronavirus 2 isolate 95%
4 MT370516 o /S'IAV$I3/8(03\I</IH coU (21/22) 100% 100% 100% 100% 100%

uman, - -
03/2020, complete genome

Severe acute respiratory
syndrome coronavirus 2 isolate 95%
5 MT370518 SARS-CoV- (21/22) 100% 100% 100% 100% 100%

2/human/TWN/CGMH-CGU-
05/2020, complete genome

Severe acute respiratory

syndrome coronavirus 2 isolate

SARS-CoV- 95%
6 MT370904 2/human/USA/NY1- (21/22) 100% 100% 100% 100% 100%
PV08001/2020, complete
genome

Severe acute respiratory
syndrome coronavirus 2 isolate
7 MT374102 SARS-CoV-

2/human/TWN/CGMH-CGU-
06/2020, complete genome

Severe acute respiratory
syndrome coronavirus 2 isolate 95%
8 MT374103 SARS-CoV- (21/22) 100% 100% 100% 100% 100%
2/human/TWN/CGMH-CGU-
07/2020, complete genome

Severe acute respiratory
9 MT459922 | syndrome coronavirus 2 isolate 100%
SARS-CoV-

95%

(21/22) 100% 100% 100% 100% 100%

95%

(19/20) 100% 100% 100% 100%
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2/human/GRC/264 32497/202
0, complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate 95%
10 MT450973 SARS-CoV- (21/22) 100% 100% 100% 100% 100%
2/human/AUS/VIC58/2020,
complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate

0,
11 MT450980 SARS-CoV- (2915/?2) 100% 100% 100% 100% 100%
2/human/AUS/VIC66/2020,
complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate 959
12 MT451007 SARS-CoV- @1 ,2°2) 100% 100% 100% 100% 100%

2/human/AUS/VIC97/2020,
complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate 95%
13 MT451158 SARS-CoV- (21/22) 100% 100% 100% 100% 100%
2/human/AUS/VIC262/2020,
complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate
14 MT451168 SARS-CoV-
2/human/AUS/VIC272/2020,
complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate 97%
15 MT451176 SARS-CoV- 100% 100% 100% 100% 100% (30/31)
2/human/AUS/VIC280/2020,
complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate 95%
16 MT451186 SARS-CoV- (21/22) 100% 100% 100% 100% 100%
2/human/AUS/VIC294/2020,
complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate 95%
17 MT451194 SARS-CoV- 21/22) 100% 100% 100% 100% 100%
2/human/AUS/VIC302/2020,
complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate
18 MT451197 SARS-CoV- 100% 100% 100% 100% 100%
2/human/AUS/VIC305/2020,
complete genome
Severe acute respiratory
syndrome coronavirus 2 isolate 96%
19 | MT459979 | SARS-CoV-2/human/SRB/Novi 100% 100% (24125) 100% 100% 100%
Pazar-363/2020, complete
genome
Severe acute respiratory
syndrome coronavirus 2 isolate
20 | MT461626 | SARS-CoV-2/human/USA/WA-
UW-4270/2020, complete
genome
Severe acute respiratory
syndrome coronavirus 2 isolate
21 MT450872 SARS-CoV- 100% 100%
2/human/SRB/KV26/2020,
complete genome

95%

(21/22) 100% 100% 100% 100% 100%

97%
(30/31)

95%

(21/22) 100% 100% 100% 100% 100%

96%

(24125 | 100% | 100% | 100%
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17.3. Analytical Specificity: Cross Reactivity

The cross-reactivity of the BioCore 2019-nCoV Real Time PCR Kit was evaluated using both wet
testing and in silico analysis. For wet testing, the cross-reactivity test was conducted with the viruses
that are likely to infect the respiratory tract. The pooled human nasal wash and twenty-seven (27)
viruses which are spiked into SARS-CoV2 negative transport medium at the concentrations indicated
in Table 6 were extracted by QlAamp DSP Viral RNA Mini Kit. Then, the samples tested according to
the Instructions for Use provided in this document. Testing was performed on the SLAN-96P
instrument. /n silico cross-reactivity was defined as greater than 80% homology between one of the
primers/probes and any sequence present in the targeted microorganism. The results from the cross-
reactivity, both wet testing and in silico analysis, are shown in Table 6 and 7.

Table 6. Cross-reactivity analysis by wet testing (2019-nCoV negative)

Concentration Result

No Strain Origin
ng/ul cp/ul Test1| Test2 | Test 3

ZeptoMetrix 1

panel 6.8x 107 - - -

1 Influenza virus A H1N1

2 | Influenza virus A Ha3N2| ZePtoMetrix | s o g7 | - ; ;

panel
Influenza virus A ZeptoMetrix 7
3 Pdm2009 panel 1] 68x100 | - - -
. ZeptoMetrix -
4 Influenza virus B panel 1 6.4x10 - - -
ZeptoMetrix -
5 RSV A2 panel 1 6.2x10 - - -
6 Rhinovirus 1A ZeptoMetrix | 4| 43,908 | - ] ;
panel
7 Corona Virus_229E ZeptoMetrix 1 3.4x 10’ - - -
panel
8 | Corona Virus_0C43 ZeptoMetrix 1 3.0x 107 - - -
panel

9 | CoronaVirus_NL63 ZeptoMetrix 1 3.4x10’ - - -

panel
10 | Corona Virus_HKU-1 Zep;grl:/(leeltrix 1 3.1x 10’ - - -
11 Metapneumovirus ZepF;[ng:/eljtrix 1 7.0x 107 - - -
12 Rhinovirus A ATCC VR-1131| 1 1.3x 108 - - -
13 Rhinovirus B ATCCVR-284 | 1 1.3x 108 - - -
14 | Parainfluenza virus 1 Zep;gr':’é‘ftrix 1 | 62x10" | - - -
15 | Parainfluenza virus 2 Zep;grl:/(ljtrix 1 6.0x 107 - - -
16 | Parainfluenza virus 3 Zep;grl:/éeltrix 1 6.2x 107 - - -
17 | Parainfluenza virus 4 Zep;gr':’:t”x 1 | 6.0x10" | - - -
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18 | Adenovirus type 1 ZeptoMetrix 1 2.6 x 10’ - - -
panel
19 | Adenovirus type 3 ZeptoMetrix 1 2.6 x 107 - - -
panel

. ZeptoMetrix 7

20 | Adenovirus type 31 panel 1 2.7x10 - - -
L Pathogenic 8

21 Coxsackievirus A3 Virus Bank 1 1.3x10 - - -
_ Pathogenic 8

22 Coxsackievirus B3 Virus Bank 1 1.3x10 - - -
. Pathogenic 8

23 Echovirus 6 Virus Bank 1 1.3x10 - - -
. Pathogenic s

24 Echovirus 7 Virus Bank 1 1.3x10 - - -

25 Enterovirus 68 ATCC VR-1076| 1 1.3x 108 - - -
. Pathogenic 8

26 Enterovirus 71 Virus Bank 1 1.3x10 - - -
. In vitro 3

27 | SARS-coronavirus transcribed RNA 1 5.3x10 - - -

28 Pooled human nasal Clinical Specimen - - -

wash

Table 7. Cross-reactivity analysis by in silico analysis

Microorganism Target

N RdRp
MERS-coronavirus None None
Chlamydia pneumoniae None None
Haemophilus influenzae None None
Legionella pneumophila None None
Mycobacterium tuberculosis None None
Streptococcus pneumoniae None None
Streptococcus pyogenes None None
Bordetella pertussis None None
Mycoplasma pneumoniae None None
Pneumocystis jirovecii (PJP) None None
Candida albicans None None
Pseudomonas aeruginosa None None
Staphylococcus epidermis None None
Streptococcus salivarius None None

|
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17.4. Interference Study

The interference study was conducted for confirming the analytical specificity of BioCore 2019-nCoV
Real Time PCR Kit. In this study, 2 endogenous potentially interfering substances and 3 exogenous
potentially interfering substances were tested in 6 SARS-CoV-2 negative specimens (2 of sputum, 2
oropharyngeal swabs, and 2 nasopharyngeal swabs) and 6 SARS-CoV-2 positive specimens (2 of
sputum, 2 oropharyngeal swabs, and 2 nasopharyngeal swabs). None of the tested substances
caused interference with SARS-CoV-2 positive or negative samples.

Table 8. Summary of interference substance test

No SARS- . _
CoV2 SARS-CoV-2 [5000 copies/mL = 10xLoD]
Interferent c2 Matrix Mean
Negativity Positivity Mean SD .

Rate Rate Target Ct [Ct] leifr?lg?ce
Soutum 8/8 8/8 N 32.2 0.2 322405
100% 100% RdRp 33.2 0.2 332128
8/8 8/8 N 32.0 0.2 32.0+1.2
Control i NP 100% 100% RdRp 33.4 0.4 33.4+3.8
op 8/8 8/8 N 31.8 0.3 31.8+18
100% 100% RdRp 33.8 0.7 33.8+19
Sputum 4/4 4/4 N 32.2 0.3 32.2+0.3
100% 100% RdRp 33.3 0.4 33.3+0.6
Mucin NP 4/4 4/4 N 31.8 0.1 31.8 +0.1
(60ug/ml) i 100% 100% RdRp 33.2 0.4 33.2+05
op 4/4 4/4 N 31.6 0.6 316 +0.8
100% 100% RdRp 34.2 0.5 342 +0.6
Soutum 4/4 4/4 N 32.1 0.5 321 +0.7
P 100% 100% RdRp 33.1 0.1 33.1+0.2
Blood 60 /L NP 4/4 4/4 N 31.7 0.2 31.7+£0.3
(5% vIv) g 100% 100% RdRp 332 0.3 332 + 0.4
op 4/4 4/4 N 32.1 0.3 32.1 +0.4
100% 100% RdRp 34.0 0.7 34.0+0.6
Sputum 4/4 4/4 N 325 1.0 32.5+0.9
Oxymeta 100% 100% RdRp 34.6 16 346 +17
zoline 02 glL NP 4/4 4/4 N 32.1 0.3 32104
0-0/5% ' 100% 100% RdRp 33.6 0.4 33.6 +0.3
(viv) op 4/4 4/4 N 33.0 0.2 33.0 0.2
100% 100% RdRp 34.7 1.0 347 +15
Soutum 4/4 4/4 N 32,5 14 325+ 14
P 100% 100% RdRp 34.0 1.3 340 +17
Zanamivir o5 o0 NP 4/4 4/4 N 32.7 1.4 32.7 1.7
smg/ml <9 100% 100% RdRp 353 15 353+ 14
op 4/4 4/4 N 33.1 1.1 33114
100% 100% RdRp 34.9 1.1 349 +14

2 Concentration
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4/4 4/4 N 32.5 1.0 325+ 1.4

Sputum

100% 100% RdRp 34.4 13 344 +15

Oseltamivir 2 mall NP 4/4 4/4 N 324 0.7 324038
75mg/mi <9 100% 100% RdRp 338 10 33815
op 4/4 4/4 N 33.2 0.2 33.2+0.3

100% 100% RdRp 34.6 0.3 346 £0.4
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17.5. Clinical Evaluation

For the clinical validation one hundred twenty (120) retrospective, deidentified clinical samples were
tested, of which 60 (20 positive and 40 negative) were lower respiratory samples (sputum pretreated
with 4% NaOH as described in the instructions for use) and 60 (20 positive and 40 negative) were
upper respiratory samples (combined oropharyngeal and nasopharyngeal swabs). Samples were
extracted by QlAamp DSP Viral RNA Mini Kit and tested with the BioCore 2019-nCoV Real Time PCR
Kit and a comparator device EUA authorized by FDA (US) and the Korea Authority (MFDS) using the
CFX96 Dx System (Bio-rad). Testing is summarized in Table 8.

Table 9. Summary of Clinical Evaluation Result

POSITIVE NEGATIVE
POSITIVE 20 0
NEGATIVE 0 40

Positive Percent Agreement: 20/20=100% (95% CI: 83.89%-100.00%)
Negative Percent Agreement: 40/40 = 100% (95% CI: 91.24%-100.00%)

Combined Oropharyngeal swabs &

Nasopharyngeal swabs
POSITIVE NEGATIVE
POSITIVE 20 0
NEGATIVE 0 40

Positive Percent Agreement: 20/20=100% (95% CI: 83.89%-100.00%)
Negative Percent Agreement: 40/40 = 100% (95% CI: 91.24%-100.00%)

Performance was estimated as 100% PPA and 100% NPA for upper and lower respiratory specimen
types. No false positive and false negative samples were observed with the BioCore 2019-nCoV Red
Time PCR Kit.
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18. FDA SARS-CoV-2 Reference Panel Testing

The evaluation of sensitivity and MERS-CoV cross-reactivity was performed using reference material
(T1), blinded samples and a standard protocol provided by the FDA. The study included arange
finding study and a confirmatory study for LoD. Blinded sample testing was used to establish
specificity and to confirm the LoD. The extraction method and instrument used were ‘QlAamp DSP

Viral RNA Mini Kit’ (Qiagen, cat no. 61904). The results are summarized in Table 10.

Table 10. Summary of LoD Confirmation Result using the FDA SARS-CoV-2 Reference Panel

Reference Materials Cross-
Provided by FDA Specimen Type Product LoD Reactivity
SARS-CoV-2 0.6 x 103 NDU/mL N/A
NP Swab
MERS-CoV N/A ND

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

ND: Not detected
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19. Reference

[1] Laboratory testing for 2019 novel coronavirus (2019-nCoV) in suspected human cases.
Interim guidance. 17 January 2020

[2] Diagnostic detection of Wuhan coronavirus 2019 by real-time RT-PCR-Protocol and
preliminary evaluation as of Jan 13, 2020

[3] CDC Interim Guidelines for Collecting, Handling, and Testing Clinical Specimens from
Persons Under Investigation (PUIs) for Coronavirus Disease 2019 (COVID-19)

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

BTD-0099-IFU (2021-08-18, Rev.06)
44 | 46


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

20. Technical support

Please contact us using the following contact information for any product inquiries,

complaints and adverse event reporting:

INVITES BIOCORE CO., LTD. Biotechnology Division R&D Team
Room 605, ACE Technotower 5th, 20, Digital-ro 31-gil, Guro-gu,
Seoul 08380, Republic of Korea

Help Desk: +82-2-2205-9907

Home Page: http://www.bio-core.com

E-mail: hjchoi@bio-core.com

[ U.S Distributor ]

BIOCARE ZONE LLC

19125 North Creek Parkway STE-120, Bothell, WA 98011, USA
U.S. Help Desk: 206-235-7778

E-mail: lucask@biocarezone.com
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21. Glossary of Symbols

g Expiry Date

LOT | | Batch Code

Caution

Manufacturer

W Contains sufficient
for <n> tests
IVD

Do not reuse

In vitro diagnostic
Medical device

Limit of Temperature

REF | | catalog Number

. Consult included HandBook
1 For use

BTD-0099-IFU (2021-08-18, Rev.06)
46 |/ 46



	1. Intended use
	2. Principle of the examination method
	3. Materials provided
	3.1. BioCore 2019-nCoV Real Time PCR Kit (Cat No. BC-01-0099, 100T)
	3.2 BioCore 2019-nCoV Real Time PCR Kit (Cat No. BC-01-0099 x4, 400T)

	4. Instruments and materials required but not provided
	5. Reagent preparation
	6. Storage and shelf life
	7. Warnings and precautions
	8. Overview of procedure
	9. Pre-laboratory sample preparation
	9.1. Specimen Collection
	9.2. Pretreatment of Sputum
	9.3. Sample Storage

	10. Examination procedure
	10.1. RNA extraction from samples
	10.2. Setting up the 2019-nCoV RT PCR
	10.3. Setting the 2019-nCoV Real Time PCR condition in each instruments.

	11. Threshold manual set up for data analysis
	12. Quality Control
	12.1. Control Materials for BioCore 2019-nCoV Real Time PCR Kit
	12.2. Verification of Control Materials

	13. Interpretation of results
	14. Trouble Shooting
	15. Limitation of the examination procedure
	16. Conditions of Authorization for the Laboratories
	17. Performance characteristics
	17.1. Analytical Sensitivity: Limit of Detection (LoD)
	17.2. Analytical Sensitivity: Inclusivity
	17.3. Analytical Specificity: Cross Reactivity
	17.4. Interference Study
	17.5. Clinical Evaluation

	18. FDA SARS-CoV-2 Reference Panel Testing
	19. Reference
	20. Technical support
	21. Glossary of Symbols

