PD ISO/TS 12869:2019

Water quality — Detection and quantirication of
Legionella spp. and/or Legionzlia pneumophila
by concentration and genic zmpiification by
quantitative polymerase chain reaction (qPCR)

bsi.


https://www.stdhive.com/standards/bs-pd-isots-128692019-pdf/

PD ISO/TS 12869:2019

PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of ISO/TS
12869:2019. It supersedes ED ISO/TS 12869:2012, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee EH/3/4, Microbiological methods.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary prczisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2019
Published by BSI Standards Limited 2019

ISBN 978 0 580 98895 0
ICS 07.100.20

Compliance with a British Standard ca »10v confer immunity from
legal obligations.

This Published Document was publi_h 4. under the authority of the
Standards Policy and Strategy Ceinmit.2e on 30 April 2019.

Amendments/corrigenda 1-sucd since publication

Date Te. t af’ected



https://doi.org/10.3403/30197578
https://www.stdhive.com/standards/bs-pd-isots-128692019-pdf/

PD ISO/TS 12869:2019

TECHNICAL ISO/TS
SPECIFICATION 12869

Second edition
2019-04

Water quality — Detection nd
quantification of Legionella spp.
and/or Legionella pneuvi:<vhila by
concentration and genic amplification
by quantitative poi;/merase chain
reaction (qPCR)

Qualité de l'eau — Létec tion et quantification de Legionella spp.

et/ou Legionella pneumoypiiila par concentration et amplification
génique par réaction de polymérisation en chaine quantitative (qPCR)

Reference number
ISO/TS 12869:2019(E)

©1S0 2019


https://www.stdhive.com/standards/bs-pd-isots-128692019-pdf/

PD ISO/TS 12869:2019
ISO/TS 12869:2019(E)

COLYRIGHT PROTECTED DOCUMENT

© 1S0206°9

All riglic> rescvved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may

be r¢rodu -ed or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting

cu (he aternet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
e’ow or ISO’s member body in the country of the requester.

150 copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isots-128692019-pdf/

PD ISO/TS 12869:2019

ISO/TS 12869:2019(E)
Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
I OUQUICION.......coc st vi
1 S0P ... 1
2 NOIIMALIVE FEERIEIICES ...........ooo e 1
3 Terms, definitions, symbols and abbreviated terms..................c e, #
3.1 Terms and definitions ... e L
3.2 Symbols and abbreviated terms 4
S0 0 1 101 1. 3OO S 4
SAIMPLITIG ... . S 4
General testing CONAITIONS ... - A
6.1 General ...
6.2 Staff ..
6.3 Premises
6.4  Apparatus and consumables (excluding reagents) ...
6.4.1  APPATATUS ...ooooiiiiieciiiieeessiieeeees e S et e
6.4.2  CONSUMADIES w..oooi et seeied e
6.4.3  CONCENTIATION ..o o i
6.4.4  Extraction and PCR (detection and quau.*if cation)
6.5 Reagents........cccc..... :
6.5.1  General....
6.5.2 PCRreagents... :
6.5.3  OTRET TEAZEIITS ....oooieieiiecieis s Tt e
6.6 Decontamination of equipMeENt aNd [ YEITI SES ...
6.7 Treatment and elimiNation Of WASEE ...
7 PIOCEAUIE.......oocceeeeeeee i s 0 s
7.1 Concentration.......
7.2 DNA extraction
7.2.1  General... ... .. .
7.2.2  ProtocColS.i ...t
7.2.3  Stability Of DNA EXELACES ..o
7.3 DNA amplificatis N Dy PCOR .ot
731 GENE AL s
7.3.2 Ta-get sequences, primers and probes...
7.3.3. nmpiification mix preparation ...
7.4 Quantiintive detection ...
741 General
742 PR PIOTOCOL ..o
7.5 QuilItAtIVE AEEECTION ..ooocoo s
8 EXPresSSion Of the F@SULES ... 14
9 Te “hnical protocol for the characterization and the validation of the method ... 16
9.1 [0T<) 4 1<) = SO 16
9.2 Inclusivity and exclusivity of probes and Primers ..., 16
9.3  Verification of the calibration function of the quantitative PCR phase ... 17
0.3.1  GEIIETAL e
9.3.2  Calibration curve verification principle..
9.3.3  Calibration curve evaluation Protocol. ...,
9.3.4  ANalysis Of the TESUILS ...
9.3.5  Use of the calibration curve..............
9.4 Verification of the PCR limit of quantification, LQqpcRr -

04,1 PIANCIPLE 1o
9.4.2  EXPerimental deSIGIN. ...t

© 1S0 2019 - All rights reserved iii


https://www.stdhive.com/standards/bs-pd-isots-128692019-pdf/

PD ISO/TS 12869:2019
ISO/TS 12869:2019(E)

9.4.3  Analysis Of TESULLS ...
9.4.4  Theoretical limit of quantification of the whole method

9.5 Verification of the PCR limit of detection (LDQPCR) ...

9.6 RECOVETY IMETIOM ..
9.6, 1 PIINICIPIE e

9.6.2 Protocol
9.6.3 Calculations

9.7 RODUSTIIESS ...
9.8 Measurement uncertainty of the whole method ...
10 QUALIEY COMETOLS ......oooo s 26
TO.T  GEIETAL oot 26
10.2  Connecting the calibration solution and the reference material to the primary standai 127
TO0.2.1  PTINCIPLE s 27
10.2.2 Protocol...... 27
10.2.3 Data analysis 27
10.3  Monitoring of the performances........... 28
10.3.1 Calibration performances 28
10.3.2 Monitoring of the performances at the limit of quantification . R, W 29
10.4 Positive and negative controls of the method ... e 29
10.5 No template CONLIOL (NTC) ..ot s et 29
10.6  Inhibition control
10.6.1  GENETAL ..o
10.6.2 The inhibition control is the target. ...l e 29
10.6.3 The inhibition control is either a plasmid or an ¢'i guiiucleotide ... 30
11 T@STTE@POTE........oo et et et et 31
Annex A (informative) Example of protocol for producing a cua. titative standard DNA solution.32
Annex B (informative) Example of method for determin’ ng the cycle threshold...............ccon. 33
Annex C (informative) Example of a study of the quantitative PCR phase calibration function.......35
Annex D (informative) Specific Student distribu’I0L ... 39
Annex E (informative) Example of reCoOVery £uanumtiOM ... 40
Annex F (informative) Example of overal’ ui.cer tainty evaluation ... 42
Annex G (normative) Evaluation of the | erturmances of a third party validated method ............... 43
Annex H (informative) Interlaborite. vV STUAIES ... 44
BIBLIOGTAPIY ... e 47

iv © IS0 2019 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isots-128692019-pdf/

PD ISO/TS 12869:2019
ISO/TS 12869:2019(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters <
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenanc~ 1re
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria necded for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document riic v be che subject of
patent rights. ISO shall not be held responsible for identifying any or all such natent .ights. Details of
any patent rights identified during the development of the document will be in ti e Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for th~ cs.veii<nce of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, *hi meaning of ISO specific terms and
expressions related to conformity assessment, as well as.infc ‘mation about ISO's adherence to the
World Trade Organization (WTO) principles in the Tzchi ical:Barriers to Trade (TBT) see www.iso
.org/iso/foreword.html.

This document was prepared by Technical Commictee. ISO/TC 147, Water quality, Subcommittee SC 4,
Microbiological methods.

This second edition cancels and replaces the first edition (ISO/TS 12869:2012), which has been
technically revised. The main changes compax.d to the previous edition are as follows:

— meet expectations from custome ‘sand governments faced with Legionella risk;
— information on management, =sp>cially needing a fast result, has been updated;

— the use of new technolc gl s wnile overseeing the development work of various actors in the sector
has been allowed;

— the return of expei‘ences from the laboratories using this method since 2006 has been taken into
account;

— in Anney G, :nformation on evolution of the requirements for the use of third party validated
comme cia’ Kkits has been added.

Any feed'back or questions on this document should be directed to the user’s national standards body. A
compicte listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The presence of L. pneumophila or Legionella spp. in water samples is demonstrated and quantified by
amplifying DNA sequences (PCR) with specific oligonucleotides. Specificity of the detection is ensured
by using a target sequence specific fluorescent-labelled probe. The increase in the amount of the DNA
amplicon can be measured and visualized in real time by a quantitative PCR device with fluorophore
specific filters.

A calibration curve is used for quantification purposes. The guidelines, minimum requirements and
performance characteristics are intended to guarantee that the results are reliable and reproducible
between different laboratories.

This document specifies a determination of the recovery of the DNA extraction. The performance of 1:e
extraction procedure is not fully covered (lysis efficiency is not estimated).
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Water quality — Detection and quantification of Legionella
spp. and/or Legionella pneumophila by concentration

and genic amplification by quantitative polymerase chain
reaction (qPCR)

WARNING — Legionella spp. shall be handled safely by experienced microbiologists on tk< 0)yen
bench in a conventional microbiology laboratory conforming to containment level 2. Infect.on
by Legionella spp. is caused by inhalation of the organism; hence it is advisable to ossess all
techniques for their ability to produce aerosols. In case of doubt, carry out the wark in 4 safety
cabinet.

1 Scope

This document specifies a method for the detection and quantificaticn ot Legionella spp. and
L. pneumophila using a quantitative polymerase chain reaction (\PCx). [t specifies general
methodological requirements, performance evaluation requirement. ‘anc quality control requirements.

Technical details specified in this document are given fer ii formation only. Any other technical
solutions complying with the performance requirements are sui ah'e,

NOTE1 For performance requirements, see Clause 9.

This document is intended to be applied in the bactericlogical investigation of all types of water (hot
or cold water, cooling tower water, etc.), unless the natiire and/or content of suspended matter and/or
accompanying flora interfere with the determinatio... This interference can result in an adverse effect
on both the detection limit and the quantification limit.

NOTE 2 For validation requirements, see2.7.

The results are expressed as theaun ker »f genome units of Legionella spp. and/or L. pneumophila per
litre of sample.

The method described in this-docaraent is applicable to all types of water. However, some additives, such
as chemicals used for watel t7eatment, can interfere with and/or affect the sensitivity of the method.

The qPCR methods demou zive any information about the physiological state of the Legionella.

2 Normativc referznces
The follow1..g ascuments are referred to in the text in such a way that some or all of their content

constitttes requirements of this document. For dated references, only the edition cited applies. For
urdated -eferences, the latest edition of the referenced document (including any amendments) applies.

.0 12458, Water quality — Sampling for microbiological analysis

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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