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Respiratory 19 Virus/Bacteria PCR detection kit

Instructions For Use
(BSC-qPCR-08)

Detection and differentiation of 18 human respiratory pathogens in two closed-Working Mix
assays

The 19 Pathogens targeted: Chlamydophila pneumoniae, Mycoplasma pneumoniae, Adenovirus,
Influenza A, Influenza B, Parainfluenza 1, Parainfluenza 2, Parainfluenza 3, Parainfluenza 4, Entero/Rhino

virus, Rhinovirus, Respiratory Syncytial Virus, Bocavirus, Coronavirus 229E, Coronavirus HKU1, Coronavirus
NL63, Coronavirus OC43, Metapneumovirus and Coronavirus Covid-19 (SARS-COV-2).

Store at -20°C

Protect from light

Protocol — English
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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.

1 Glossary
PCR Polymerase Chain Reaction
MPA Multiplex Probe Amplification
NTC No Template Control
PC Positive Control
2 Copyright

Kit contents

Materials supplied with the kit:

Working Mix Working Mix

colour G Reagent Description
Transparent Blue RT Mix Reverse Transcriptase
Transparent Green Enzyme Mix DNA Polymerase, buffer and dNTPs

Amber Amber Working Mix 1 Primers and probes

Amber Orange Working Mix 2 Primers and probes
Transparent Red Positive control DNA/RNA mixture

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

Respiratory pathogens are one of the most common causes of acute infections involving the respiratory
tract including the nose, sinuses, pharynx or larynx. Cases, involving adults, children and the
immunocompromised, can be severe and even result in fatalities in the most vulnerable individuals.
Rapid and accurate screening methods are required so that correct treatment can be provided to

Reagents and equipment for specimen collection, filtration, and nucleic acid extraction
Distilled water (molecular biology grade)

DNase and RNase-free pipette tips with aerosol barriers

DNase and RNase-free tubes for preparing Reaction Mix

Pipettes (adjustable)

Vortex mixer

Microcentrifuge

Compatible Real-Time PCR System (BioRad cfx96, AB17500, SLAN, lighcycler)

PCR tubes, plates and accessories for the system used

Shipment and storage

The Respiratory Pathogen Kit is shipped frozen using ice gel packs
Upon receipt of the kit, components must be stored in a freezer at -20°C or below

The contents must be protected from light to prevent photobleaching and stored in the

manufacturer’s packaging

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

Introduction

prevent further spread of infections.
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BioServUK has developed the MPA technology, enabling real-time PCR detection of multiple targets in
a single assay. The Respiratory Pathogen Kit can detect and differentiate the following 17 common
respiratory virus and 2 common respiratory bacteria in two closed-tube assays:

e Working Mix 1 is able to detect the following 11 respiratory pathogen types which includes 2
bacterial types and 9 viral types: Chlamydophila pneumoniae, Mycoplasma pneumoniae,
Adenovirus, Influenza A, Influenza B, Parainfluenza 1, Parainfluenza 2, Parainfluenza 3, Parainfluenza
4, Entero/Rhinovirus and Respiratory Syncytial Virus.

e Working Mix 2 is able to detect the following 8 respiratory viral types: Bocavirus, Coronavirus 229E,
Coronavirus HKU1, Coronavirus NL63, Coronavirus 0OC43, Rhinovirus, Metapneumovirus and
Coronavirus Covid-19.

5.1 Intended use

The Respiratory Pathogen Kit is an in vitro real-time PCR-based test for the detection of the following
19 respiratory pathogens which includes 2 bacterial types and 17 respiratory viral types: Chlamydophila
pneumoniae, Mycoplasma pneumoniae, Adenovirus, Influenza A, Influenza B, Parainfluenza 1,
Parainfluenza 2, Parainfluenza 3, Parainfluenza 4, Entero/Rhinovirus, Rhinovirus and Respiratory
Syncytial Virus, Bocavirus, Coronavirus 229E, Coronavirus HKU1, Coronavirus NL63, Coronavirus OC43,
Metapneumovirus and Covid-19.

5.2 Principle

The Respiratory Pathogen Kit is based on MPA technology patented by BioServUK Limited. The MPA
technology allows differentiation of up to 6 different targets per fluorescence channel, using a
combination of PCR primers and probes (dual labelled fluorescent probe and partially complementary
oligo hybrid) for each specific target. Each probe/PCO hybrid has a unique melting profile (different
melting temperature) that allows specific detection of the target present in the sample (see Figure 1).

Melt Peak
T

-d(RFUYAT

Temperature, Celsius

Figure 1: Example of melting profiles of target ‘Chlamydophila pneumoniae’ in HEX channel. Y axis = Derivative
Fluorescence and X axis = Temperature (°C). Black line denotes negative template control (reference melting profile), blue
line denotes test sample. The difference between the melting profiles (blue circle) identifies ‘Chlamydophila pneumoniae’
present in the sample.

Real-time PCR is performed in the usual manner, thereby amplifying any viral or bacterial targets
present in the sample. If one or more targets are present the corresponding probes are consumed
during the hydrolysis of the probes, resulting in an increase of amplification fluorescence signal and a
modification of the final melt curve. Comparing the melting profiles of each sample with that of the NTC
reveals which specific probe(s) was consumed; by forming a specific melting curve signature indicative
for the pathogen type present in the sample.

5.3 Positive Control provided in the kit

The positive control (Red cap) contains nucleic acid sequences for Human Parainfluenza 1 which is
detected by working mix 1 in HEX channel, and Human Coronavirus 229E which is detected by working
mix 2 in Rox channel. The Positive Control is used to validate the extraction process, 5ul of positive
control should be extracted separately alongside with clinical samples and eluted in 50 pl nuclease-free
water. Please note positive control cannot be used directly without extraction. Once the extraction



N
CUBioServ-

process is validated, the eluted positive control can be reused, and repeated validation of extraction
process may not be necessary.

Two RNA/DNA extraction kits have been tested for use in conjunction with the Respiratory Pathogen
Kit using manufacturer’s recommended protocols:

e Quick DNA/RNA Magbeads from Zymo Research
e Quick DNA/RNA Viral Kit from Zymo Research

For detailed protocols on using individual kits, please refer to product details from your relevant
suppliers.

6 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
patient 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 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 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 Working Mix are sensitive to photobleaching.
Exposure to light should be avoided as much as possible

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

e Never touch the inside of the Working Mix cap

e Appropriate DNase and RNase-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

e A Safety Data Sheet (SDS) is available on request from either BioServUK or your distributor
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7 Operating procedure

7.1

PCR Reaction Mix setup

Kit components should be fully defrosted, mixed by vortexing and briefly spun down before use
Adding consistent and precise amounts of reagents, test sample or controls is critically important
for accurate detection results

Prepare the Reaction Mixes according to the Table 1 below.

Transfer 15 pl of the Reaction Mix into each of the wells of a PCR vessel, then add 5 pl of extracted
test sample directly into each well. At least one NTC and one extracted PC sample should be included
per run.

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

Volume required

Mg x| VolepeAR  forrencions
plus excess** (ul)
RT Mix Blue 1.0 100
Enzyme Mix Green 4.0 400
Working Mix 1 or 2 Amber / Orange 1.0 100
H,0 (Molecular biology grade) N/A 9.0 9200
Reaction Mix Total 15.0 1500
And
Positive Control* and ** Red 5.0
Or
No Template Control* N/A 5.0
Or
Test sample* N/A 5.0

Table 1: Summary of PCR reaction preparation for Respiratory Pathogen Kit

*5ul of extracted sample is recommended and should be used in most experiments. However, 2-8 pl
of sample or no template control may be used, the volume of water must then be adjusted to ensure
that the total reaction volume is 20ul. The extracted Positive Control should be used at 5ul and the
volume of additional water adjusted to ensure that the total reaction volume is 20ul. Please add the
same total amount of reagents plus DNA to all PCR vessels.

**5 ul of positive control is used for extraction. After elution in 50 ul; 5 ul of the extracted positive
control should be added directly to the PCR vessel.

*** 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.
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7.2 Real-Time PCR instrument settings

The run is performed with cycling conditions as described in the table below on a real-time PCR
platform:

Temperature (°C) Duration Data collection
_ Reverse 1 55 10 min
Hotstart 1 95 3 min
95 10 sec

Amplification 46 60 45 sec Single acquisition
69 20 sec
95 15 sec

Dissociation 1 27 31 sec Continuous
27 to 68 0.5°CI/cYclIe, 8s ac;q;jéitticc)aréézgm

Table 2: Thermal cycling conditions for Respiratory Pathogen kit

8 Data analysis
Analyse data in accordance with the relevant software instruction manual.
8.1 Sample analysis

Amplification in FAM, HEX and ROX channels indicates the presence of the pathogen types targeted by
the assay in both Working Mix 1 and Working Mix 2.

Amplification in CY5 channel of Working Mix 1 is an internal PCR reaction control. Amplification in CY5
channel of Working Mix 2 is a sample quality control.

8.2 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 does not overlap with 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 and make sure the threshold is set above any background noise in NTC.

Working Mix 1:
The test is considered valid only if:

e NTC shows no amplification (Ct value undetermined or = 39.0) in FAM, HEX and ROX
e Positive control shows amplification in HEX channel for working mix 1 (Ct value<35) and a melting
signature for Human Parainfluenza 1.

Target positive call:

Samples are considered positive for the amplification if they give a Ct value < 39.0, and a target-specific
melting signature in FAM, HEX and ROX channels.

Working Mix 2:

The test is considered valid only if:

e NTC shows no amplification (Ct value undetermined or > 39.0) in FAM, HEX, ROX and CY5 channels.
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e Positive control shows amplification in FAM channel for working mix 2 (Ct value<35) and melting
signature for Human Coronavirus 229E.

e All samples should have Cy5 amplification (endogenous internal control Ct value < 39.0) which
amplifies human housekeeping gene.

Target positive call:

Samples are considered positive for the amplification if they give a Ct value < 39.0 and a target-specific
melting signature in FAM, HEX and ROX channels.

8.3 Pathogen detection via melting profile analysis

The term melting profile refers to the melting curves (per channel) generated during the dissociation
stage of the reaction (from 27°C to 68°C). The melting profile obtained per channel is a combination of
the melting data generated from all pathogen types included in this channel. Each pathogen type has a
unique melting profile consisting of a unique melting temperature and shape (melting curve signature).
A change in this characteristic melting profile, in comparison with the NTC reference melting profile,
shows the sample to be positive for the respective pathogen type. The melting profiles for all targeted
pathogens are shown in the figures below.

Specimen genotyping results are interpreted as follows.

e Y axis denotes derivative fluorescence

e X axis shows temperature

e Melting curve profiles of NTC that are suitable for analysis are shown below for each fluorescent
channel

e Differences in melting curves that specifically identify pathogen types are shown by red arrows
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Working Mix One: Melting curves for pathogen types detected in FAM channel

Genotyping result Representative melting curve profile Features
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Working Mix One: Melting curves for pathogen types detected in HEX channel

Genotyping result

Representative melting curve profile

Features

Standard/expected NTC
melting profile

d(Rn)idT

145127
113.401
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-13.500
45225
-76.951
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Temperature('C)
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45.950
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27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67
emperature('C)
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Tm:54.5+1.0°C

Human Parainfluenza 2
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Mycoplasma pneumoniae
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Working Mix One: Melting curves for pathogen types detected in ROX channel

Genotyping result Representative melting curve profile Features
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Working Mix Two: Melting curves for pathogen types detected in FAM channel

Genotyping result Representative melting curve profile Features
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Working Mix Two: Melting curves for pathogen types detected in HEX channel

Genotyping result Representative melting curve profile Features
Melt Peak
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Working Mix Two: Melting curves for pathogen types detected in ROX channel

Genotyping result

Representative melting curve profile

Features

Standard/expected NTC
melting profile

Melt Peak

-d{RFUYdT
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N/A

Human Metapneumovirus
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Melting curves for Positive Control

Genotyping result Representative melting curve profile Features
171.303
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Human Parainfluenza 1 g 61300 ‘Plus’ peak profile
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Amplification curve examples

Genotyping result Representative curve Features
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Error! Reference source not found.below gives information on sample results and suggested outcomes in
different scenarios for the Respiratory Pathogen Kit Working Mix 1.

Amplification Amplification in Ch:smges in. it el ) el eaTEe
in Cy5 FAM, HEX or ROX melting profile
Yes/No Yes Yes Pathogen Positive
Yes/No No No Pathogen Negative
Ve ves No sPP?::JCI)c? ‘;2 I:gftlctels\/ti.d for genotyping results
Yes/No No Yes Pathogen Negative

Table3: Summary of PCR outcomes and results for Respiratory Pathogen Kit Working Mix 1

Table below gives information on sample results and suggested outcomes in different scenarios for the
Respiratory Pathogen Kit Working Mix 2.

Amplification Amplification in Ch:smges in. il o el e et eE T
in Cy5 FAM, HEX or ROX melting profile
Yes Yes Yes Pathogen Positive
Yes No No Pathogen Negative
ves ves No sPP?::JCI)c? ‘;2 I:gftlctels\/ti.d for genotyping results
Yes No Yes Pathogen Negative
No Yes Yes Pathogen Positive
No Yes No Sample Invalid; should be re-tested
No No No Sample Invalid; should be re-tested
No No Yes Sample Invalid; should be re-tested

Table 4: Summary of PCR outcomes and results for Respiratory Pathogen Kit Working Mix 2

15
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9 Troubleshooting

Should you encounter problems please consult the table below for Working Mix 1:

Observation

Melting profile that does
not resemble the
reference melting
profiles

Probable Cause

Two adjacent changes in melting
curves can make it appear different
from the reference profiles

Solution

Two Pathogen genotypes might be present in the
sample.

Shift in melting profile
amplitude between
sample and NTC

Unequal volume of liquid in tubes due
to e.g. evaporation of liquid from one
tube or pipetting errors

Proceed with caution. If the melting curves are not
possible to visually align, repeat the samples and
NTC.

16
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Should you encounter problems please consult the table below for Working Mix 2:

Observation

Absence of Cy5 signal in
Testing Samples

Probable Cause

If the samples show strong
amplification for FAM/HEX/ROX and
significant changes in melting profile
suggesting a pathogen genotype, it is
possible that competition from an
excess of DNA/RNA sample may
have repressed Internal control
amplification.

Solution

Result valid

Presence of PCR Inhibitors

The performance of the kit may be adversely
affected by known PCR inhibitors co-extracted
from patient 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
patient sample/DNA extraction.

Not enough or No DNA/RNA has
been extracted

Repeat processing of the same sample or obtain a
new patient sample.

Melting profile that
does not resemble the
reference melting
profiles or Shift in
melting profile
amplitude between
sample and NTC

Two adjacent changes in melting
curves can make it appear different
from the reference profiles.

Two Pathogen genotypes might be present in the
sample.

Unequal volume of liquid in tubes
due to e.g. evaporation of liquid
from one tube or pipetting errors.

Proceed with caution. If the melting curves are not
possible to visually align, repeat the samples and
NTC.

17
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10 Symbols
-20°C
Consult instructions for use Upper limit of temperature -20°C
N~
REF Catalogue number ’Z-{i Keep away from sunlight

@ Date of manufacture LOT Batch code
M Manufacturer ® Do not re-use

g Use-by-date

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.

Do not use if package damaged

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

Unit 5A, R-Evolution @

The Advanced Manufacturing Park
Selden Way, Rotherham

S60 5XA, UK

T:+44 (0)114 224 2257

E: info@bioservuk.com

© BioServUK 2020

www.bioservuk.com
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