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1 Glossary
PCR Polymerase Chain Reaction
COVID-19 Infection caused by SARS-COV-2
NTC No Template Control
IC Internal Control
PC Positive Control

2 Copyright
This document is property of BioServUK Ltd including without limitation, all text, formats, graphics and
logos and are protected from unauthorized copying and dissemination by the Copyright, Designs and
Patents Act 1988 (as amended), by various intellectual property laws and by international conventions.

3 Kit contents

Materials supplied with the kit:

Tube colour ! Tube cap colour | Reagent Description

Transparent Blue RT Mix Reverse Transcriptase

Transparent Green Enzyme Mix DNA Polymerase, buffer and dNTPs
Amber Amber Working Mix Primers and probes

Transparent Positive control Synthesized DNA

Additional equipment & reagents required (not provided in the kit):

e Reagents and equipment for specimen collection, filtration, and nucleic acid extraction

e Distilled water (molecular biology grade)

e DNase and RNase-free pipette tips with aerosol barriers

e DNase and RNase-free tubes for preparing Reaction Mix

e Pipettes (adjustable)

e Vortex mixer

e Microcentrifuge

e Compatible Real-Time PCR System (ABI7500, SLAN 96P and Bio-Rad CFX96 Real-Time PCR System)
e PCR tubes, plates and accessories for the system used

4 Shipment and storage

e The kit is shipped cold using phase change gel packs. Shipment on dry ice can be arranged on
request.

e Upon receipt of the kit, components must be stored in a freezer at -20°C or below

e The contents must be protected from light to prevent photobleaching and stored in the
manufacturer’s packaging

e After opening, the Kit is stable up to the expiration date indicated on the packaging, provided that
the components have been stored according to the recommendations
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5

Introduction

The SARS-COV-2 virus is a new contagious virus that causes respiratory infection COVID-19. Genomic
sequencing has shown that it is a positive-sense, single-stranded RNA coronavirus. Rapid and accurate
screening methods are highly desirable so that the correct treatment can be provided and to prevent
further spread of such contagious infections.

5.1 Intended use

The COVID-19 Nucleic Acid Diagnostic Kit is an in vitro real-time PCR-based test for the detection of two
targets (ORFlab and N gene) of SARS-COV-2 in a single closed tube assay.

5.2 Target environment

The Kit is for professional use only and may be used in pathology laboratories or in epidemiological
studies in research settings.

5.3 Positive control provided in the kit

The positive control ( cap) contains synthesized nucleic acid sequences for ORF1ab and N gene
of SARS-COV-2 virus.

Contraindications, warnings and precautions
6.1 Contraindications

There are no known contraindications identified.

6.2 Interfering substances

The performance of the kit may be adversely affected by known PCR inhibitors co-extracted from samples
(such as blood, excessive mucus or pharmaceutical preparations to alleviate respiratory symptoms - nasal
sprays, eye drops and decongestants). The use of samples containing such substances should be avoided.

6.3 Warning and precautions

e This kit is designed to be used for in vitro diagnostic use and should be used by trained personnel
with good laboratory practice and competency in real-time PCR

e Upon arrival, please check for signs of damage. If damaged, please contact BioServUK customer
services or your local distributor. Do not use damaged kit components as they may not perform as
expected

e Partially used kit can be re-used if stored at -20°C following initial use. Thawing and freezing more than 4 times
is not recommended. Prepared reaction mixes are for single use only and are not intended to be re-used.

e Do not use the product beyond its expiry date

e Do not mix reagents from different batches

e The positive control provided in the kit must be used as a control in experiments

e Fluorescently labelled probes included in the amber tube are sensitive to photobleaching

e Exposure to light should be avoided as much as possible

e Never touch the inside of the tube cap

e Lab coats and powder-free gloves should be worn at all times

e Appropriate DNase-free aerosol barrier pipette tips should be used

e Use appropriate measures to decontaminate working surfaces such as wipes/sprays with 0.5%
Sodium Hypochlorite solution or DNA AWAY™

e Thaw all components thoroughly at room temperature before using the kit, mix and keep on ice

e Avoid excessive vortexing

e Unused reagents and waste should be disposed of in accordance with local regulations
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7 Operating procedure
7.1 PCR Reaction Mix setup
e Kit components must be fully defrosted, mixed by vortexing and briefly spun down before use
e All steps should be performed with minimal exposure to light

e Adding consistent and precise amounts of reagents, test sample, or controls is critically important for
accurate genotyping results

Prepare the Reaction Mix according to the table below.

Tube Cap Volume per single Volume required for 96
colour reaction (pl) reactions plus excess** (pl)

Enzyme Mix Green 10.0 1000

RT Mix Blue 1.0 100

Working Mix Amber 2.0 200

H.0 (Molecular biology grade) N/A 2.0 200

Reaction Mix Total 15.0 1500
And

Positive Control* 5.0 N/A
Or

NTC* (Molecular biology grade) N/A 5.0 N/A
Or

Test sample* N/A 5.0 N/A

**To compensate for any loss during pipetting it may be necessary to prepare an additional volume of
reaction mix, a 5% excess is usually sufficient.

Transfer 15 ul of the Reaction Mix into each of the wells of a PCR vessel, then add 5 pl of test sample,
positive control (PC) or water (NTC) directly into each well as detailed in the table above. At least one
PC and one NTC samples should be included per run.

*5 ul of sample is recommended and should be used in most experiments. However, 2-8 ul of sample
may be used, the volume of water must then be adjusted to ensure that the total reaction volume is 20
ul. The Positive Control should be used at 5 pl and the volume of additional water adjusted to ensure
that the total reaction volume is 20 pl. Please add the same total amount of reagents plus test sample
to all PCR vessels.

Seal the PCR plate using PCR caps and spin it down briefly. Every well should be sealed tightly to avoid
evaporation.

7.2 Real-Time PCR Program:

Use either of the following PCR programs:
Regular program :

Cycles Data collection

! Duration !

| Temperature

Reverse Transcription 1 55°C 10 min
Activation 1 95°C 1 min
95°C 10 sec

Amplification 43 60°C 45 sec End-point point fluorescence collection
69°C 10 sec
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Fast program :

. Cycles | Temperature | Duration | Data collection
Reverse Transcription 1 55°C 10 min
Activation 1 95°C 1 min
95°C 10 sec
Amplification 43
60°C 30 sec End-point point fluorescence collection

Regular program should be the first choice for ordinary use. If desirable, the Fast program can be used, which
significantly saves time, while the performance is not compromised.

8 Data analysis

The data analysis is carried using Bio-Rad CFX96 or SLAN Real-Time PCR System software. Analysis is
carried out in accordance with the software’s instruction manual.

8.1 Setting the baseline, threshold and Ct calling

The baseline should be set to a range that eliminates the background fluorescence found in the early
cycles of amplification, but which does not overlap the area where amplifications signals rise above the
background. Baseline may be set automatically if it gives a suitable value.

The cycle number at which a signal is detected above background fluorescence is termed the cycle
threshold (Ct). Select the threshold for Ct determination as close as possible to the base of the
exponential phase.

Please note that ROX channel may have a slight background amplification when no target is present,
you should set the baseline above this background amplification curve after inspecting NTC wells.

8.2 Test sample analysis

1t step: Check the controls signal first, make sure that NTC gives no amplification signal and PC gives
positive signal in all channels, see below. Then continue with the sample analysis. Figures below show
amplification signals in NTC and PC in FAM, ROX and CY5 channels.

Controls Amplification in all channels

Amplification

=2
NTC 4

-100 -

Cycles
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2" step: Check amplification in test samples. Amplification in FAM and ROX channels indicates the presence
of ORFlab gene and N gene of COVID-19, respectively. Amplification in CY5 channel serves as an endogenous
human gene control for monitoring that enough human genetic material was extracted.

The test is considered valid only if:

e NTC shows no amplification in all channels (Ct 240.0 or no Ct).

e Positive controls show amplification in channels FAM, ROX and CY5 (Ct<36).

e Samples should show amplification of CY5 channel (CFX96: Ct< 37 or SLAN96P: Ct<36), which
indicates that some human genetic material is present, otherwise the sample may not have enough
material and the result may be invalid see the table below.

Positive call:
SARS-COV-2 is detected in FAM and ROX channels,

e Samples are considered positive for SARS-COV-2 if there is amplification in both FAM and ROX
channels with a Ct value < 39.0 for CFX96 or Ct value < 38.0 for SLAN96P.

e Samples are considered negative for SARS-COV-2 if there is absence of amplification in both FAM
and ROX with a Ct value > 39.0 or no Ct.

e If one of channels (FAM or ROX) is positive, the sample is potentially positive and should be retested
for confirmation.
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Table below gives information on sample results and suggested outcomes in different scenarios.

Amplification Amplification = Amplification

Sample result and suggested actions

in CY5 in FAM in ROX
Yes Yes COVID-19 Positive
No No COVID-19 Negative
Yes
Yes No ) .
COVID-19 potential Positive
No Yes
Yes Yes COVID-19 Positive
\ No No sample invalid; should be retested
o}
Yes No ) .
COVID-19 potential Positive
No Yes

Figures below showed the signal of target genes ORF1ab in FAM channel and N gene in ROX channel
from 10 copies to 10,000 copies per reaction.

COVID-19 ege -
Amplification
Targets
Amplification
1200
1000
800 f
g 600 |
ORF1ab [
400 |
200
0 4
0 10 20 30 40
Cycles
Amplification
N gene
Cycles
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9 Troubleshooting

Should you encounter problems please consult the table below:

Observation

Absence of CY5, ROX
and/or FAM signal in
PC

Probable Cause

Instrument faulty

Solution

Check the instrument calibration records and
confirm it is working.

Kit stored at wrong temperature or
under wrong conditions

Check the storage temperature and whether the
contents were exposed to prolonged direct
sunlight.

Incorrect PCR cycling parameters

Verify that PCR cycling parameters correspond to
those recommended above.

Absence of CY5 signal
in Testing Samples

Presence of PCR Inhibitors

The performance of the kit may be adversely
affected by known PCR inhibitors co-extracted
from samples (such as blood, excessive mucus or
pharmaceutical preparations such as nasal
sprays, throat sprays, decongestants etc.) We
suggest repeating the test or obtaining a new
sample/RNA extraction.

If the samples show strong
amplification in FAM and/or ROX
channels, it is possible that
competition from an excess of
COVID-19 RNA may have repressed
Internal control amplification

Result valid

10 Performance

10.1  Stability

The purpose of stability testing is to provide evidence on how the quality of COVID-19 detection kit
varies under the different environmental factors such as temperature or freeze-thawing.

COVID-19 detection kit could undergo 4 cycles of thaw-freeze without any loss in performance.

COVID-19 detection kit could go through 8h at 37C, 12h at room temperature and freeze again at -20C
without any loss in performance.

COVID-19 detection kit could be set-up at room temperature up to 30C without any loss in

performance.

After setting-up the COVID-19 assay, a delay in starting the PCR reaction (1hour 40 min) does not affect
the performance of the kit.

10.2

Limit of Detection (LOD)

The limit of detection of COVID-19 detection kit was determined using quantified DNA plasmids
containing sequences for ORFlab and Ngene.
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Standard CV%

Instrument Target Concentration . .
Deviation
200 000 21.5 0.4 1.8
100 000 25.6 0.3 1.1
ORFlab (FAM)
500 30.0 0.4 1.4
100 32.0 0.4 1.4
Bio-Rad CFX96
200 000 23.9 0.3 1.2
100 000 28.1 0.2 0.7
Ngene (ROX)
500 324 0.4 1.1
100 34.6 0.3 0.9
200 000 22.0 0.3 0.3
Presence of PCR 100 000 26.4 0.8 0.8
Inhibitors 500 30.9 0.3 0.9
100 33.0 0.4 1.1
Slan96P
200 000 22.7 0.1 0.5
100 000 27.1 0.2 0.9
Ngene (ROX)
500 31.5 0.2 0.8
100 33.6 0.4 1.1

The limit of detection has also been evaluated using cultured viral stocks from a clinical isolate from
Switzerland and quantified using an E gene standard.

Standard CV%

Instrument Target Concentration . .
Deviation
1000 28.5 0.1 0.5
500 29.6 0.2 0.7
250 30.6 0.1 0.4
ORFlab (FAM)
100 31.9 0.1 0.4
50 33.0 0.3 0.9
10 35.5 0.5 1.4
Bio-Rad CFX96
1000 29.5 0.1 0.3
500 30.7 0.1 0.4
250 31.8 0.2 0.5
Ngene (ROX)
100 32.9 0.2 0.5
50 33.9 0.2 0.6
10 36.7 0.9 2.3
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10.3  Analytical Specificity

The BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi).search showed that the primers and the probes
detect SARS-CoV-2 (100% homology) as well as SARS-CoV-1 (between 81.5 and 100% homology) but not
with others respiratory pathogens.

Pathogens % homology Results
SARS-CoV-1 81.5% to 100% Positive
Human Coronavirus 229E 39.3% to 50% Negative
Human Coronavirus 0C43 0% to 59.3% Negative
Human Coronavirus HKU1 33.3% to 45.5% Negative
Human Coronavirus NL63 33.3% t0 42.9% Negative
MERS-coronavirus 40.7% to 64.3% Negative
Adenovirus 35.7% to 48.1% Negative
Human Metapneumovirus 39.3% to 50% Negative
Parainfluenza 1-4 35.7% to 50% Negative
Influenza A&B 42.9% t0 68.2% Negative
Enterovirus 48.1% to 50% Negative
Respiratory Syncytial virus 39.3% to 44.4% Negative
Rhinovirus 48.1% to 50% Negative
Chlamydia Pneumoniae 40.7% to 54.5% Negative
Haemophilus 51.9% to 77.3% Negative
Lengionella 46.4% to 88.9% Negative
Mycobacterium 0% to 55.6% Negative
Streptococcus 48.1% to 63.6% Negative
Bordetella pertussis 0% to 59.1% Negative
Mycoplasma 40.7% to 60.7% Negative
Pneumocystis Jirovecii 46.4% to 77.3% Negative
Candida Albicans 48.1% t0 63.6% Negative
Pseudomonas 53.6% to 77.8% Negative
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10.4 Precision

a. Precision Intra-Assay

The precision Intra-assay was performed by one operator on one instrument using one batch
of COVID-19 detection kit. The study consisted of 3 runs per instrument and 3 concentrations
were assessed : Low (10 times LOD; 1000 copies/reaction), Medium(100 times the LOD; 10
000 copies/reaction) and high (>100 times the LOD; 100 000 copies per reaction). The results
are summarised below:

Standard CV%

Instrument Target Concentration . L.
Deviation
H 22.6 0.1 0.7
ORF1lab (FAM) M 25.7 0.2 0.6
L 29.2 0.2 0.7
H 24.9 0.1 0.5
Bio-Rad CFX96 Ngene (ROX) M 28.2 0.1 0.4
L 31.6 0.2 0.5
FAM (ORFlab) | 29.5 0.2 0.7
PC ROX (Ngene) 31.9 0.2 0.6
CY5 (GAPDH) 25.5 0.4 1.4
H 23.0 0.3 1.2
ORF1lab (FAM) M 26.4 0.2 0.7
L 30.0 0.5 1.8
H 23.7 0.3 1.2
Slan96P Ngene (ROX) M 27.0 0.2 0.8
L 30.6 0.5 1.6
FAM (ORFlab) | 30.2 0.3 0.9
PC ROX (Ngene) 30.9 0.3 0.9
CY5 (GAPDH) 25 0.4 1.5
b. Precision Inter-Assay

Verification of Reproducibility was performed over 4-days, six time per day by two operators
on two instruments using three batches of COVID-19 detection kit. The study consisted of 24
runs per platform (Bio- rad CFX96 or Slan96P) and 3 concentrations were assessed : Low (10
times LOD; 1000 copies/reaction), Medium(100 times the LOD; 10 000 copies/reaction) and
high (>100 times the LOD; 100 000 copies per reaction). No significant variability between
operators, runs and batches was recorded at any concentration tested.

The results are summarised below:



Cia;
BioServ-

Instrument Concentration Stan.da_rd V%
Deviation

H 22.5 0.3 1.3

ORFlab (FAM) M 255 |03 1.3

L 29.0 0.4 1.3

H 25.2 0.4 1.6

Bio-Rad CFX96 Ngene (ROX) M 28.4 0.4 1.5

L 31.8 0.4 14

FAM (ORFlab) | 29.3 | 0.5 1.9

PC ROX (Ngene) 32.1 0.5 1.5

CY5 (GAPDH) | 255 | 0.5 1.9

H 23.0 0.3 1.2

ORFlab (FAM) | M 265 0.3 1.1

L 29.9 0.3 0.8

H 23.9 0.6 2.4

Slan96P Ngene (ROX) M 27.1 0.5 1.8

L 30.7 0.4 1.4

FAM (ORFlab) | 30.1 |0.5 1.5

PC ROX (Ngene) 30.9 0.5 1.7

CY5 (GAPDH) | 248 | 0.5 1.9

10.5  Clinical Performance
100 negative samples and 50 positive samples previously tested with FIND in-house PCR
protocol were analysed using COVID-19 detection kit.
Positive Negative Total
COVID-19 Positive 50 0 50
detection kit Negative 1 99 100
(ORF1ab) Total 51 99 150
Proportional Agreement 99%
Sensitivity 98% 95% Cl (93,100)
Specificity 100% 95% Cl (95,100)
Positive Negative Total
COVID-19 Positive 49 1 50
detection kit Negative 0 100 100
(ORF1ab) Total 49 101 150
Proportional Agreement 99%
Sensitivity 98% 95% Cl (90,100)
Specificity 100% 95% Cl (96,100)
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11 Specification

Technology Real-Time PCR
Target Sequence ORFlab and Ngene of SARS-CoV-2
Specificity Range 99% to 100%
Sensitivity (LOD) 10-100 copies per reactions
Kit Storage -20°C
Validated Real-Time PCR Devices Biorad-CFX96 and SLAN 96P
Quality Control Positive and internal cellular controls of PCR amplification and
simple integrity
Certification CE IVD for in vitro Diagnostic Use
12 Symbols
-20°C
Consult instructions for use /H/ Upper limit of temperature -20°C
S
O .
REF Catalogue number //.i\ Keep away from sunlight

Date of manufacture LOT Batch code

M Manufacturer g Use-by-date

IVD In vitro diagnostic medical device @ Do not use if package damaged

Please Note: Information in these instructions for use is subject to change without notice and does not
represent commitment on the part of BioServUK. No part of these instructions for use may
be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying and recording for any purpose without the written permission of BioServUK.
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13 Customer contact information

For all sales order processing, training and technical support enquiries, please contact the following:

BioServUK Limited

Unit 5A, R-Evolution @

The Advanced Manufacturing Park
Selden Way, Rotherham

S60 5XA, UK

T:+44 (0)114 224 2257

E: info@bioservuk.com
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© BioServUK 2020

www.bioservuk.com



