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Foreword 

This document (CEN ISO/TS 13136:2012) has been prepared by Technical Committee CEN/TC 275 “Food 
analysis - Horizontal methods” the secretariat of which is held by DIN, in collaboration with Technical 
Committee ISO/TC 34 "Food products". 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria, Croatia, Cyprus, 
Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, 
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, 
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 
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Introduction

Shiga toxin-producing Escherichia coli (STEC) are pathogenic E. coli, which can cause diarrhoea as well as more 
severe diseases in humans such as haemorrhagic colitis and haemolytic uremic syndrome (HUS). Although 
STEC may belong to a large number of serogroups, those that have been firmly associated with the most severe 
forms of the disease, in particular HUS, belong to O157, O26, O111, O103, and O145 (Reference [1]).

The following nomenclature has been adopted in this Technical Specification:

— stx: Shiga toxin genes (synonymous with vtx);

— Stx: Shiga toxin (synonymous with Vtx: Verocytotoxin);

— STEC: Shiga toxin-producing Escherichia coli (synonymous with VTEC: Verocytotoxin-producing 
Escherichia coli).

The International Organization for Standardization (ISO) draws attention to the fact that it is claimed that 
compliance with this document may involve the use of patents.

ISO takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured ISO that he/she is willing to negotiate licences either free of charge 
or under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this 
respect, the statement of the holder of this patent right is registered with ISO. Information can be obtained from:

Agence Nationale de sécurité sanitaire de l’alimentation, de l’environnement et du travail/ 
French Agency for Food, Environment and Occupational Health and Safety (ANSES)

10 rue Pierre Curie

F-94700 MAISONS-ALFORT, Cedex

France

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights 
other than those identified above. ISO shall not be held responsible for identifying any or all such patent rights.

ISO (www.iso.org/patents) maintains an on-line database of patents relevant to their documents. Users are 
encouraged to consult the databases for the most up to date information concerning patents.

© ISO 2012 – All rights reserved v
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Microbiology of food and animal feed — Real-time polymerase 
chain reaction (PCR)-based method for the detection of food-
borne pathogens — Horizontal method for the detection 
of Shiga toxin-producing Escherichia coli (STEC) and the 
determination of O157, O111, O26, O103 and O145 serogroups
IMPORTANT — It is necessary to consider any STEC as pathogenic to humans and potentially to cause 
severe	disease	depending	on	both	the	risk	profile	of	the	food	commodity	(ready-to-eat	foods	vs.	foods	
intended to be consumed after technological treatment such as pasteurization, cooking etc. used to 
reduce any bacteria present in the food) and the health status of the subject ingesting the food.

Moreover, given the high genomic plasticity of this bacterial species, it is possible that novel 
arrangements of virulence features can give rise to novel sero-pathogroups such as the Shiga toxin-
producing enteroaggregative E. coli O104 that caused the HUS outbreaks in Germany and France in 
2011-05/06. Novel atypical E. coli sero-pathogroups can arise from the acquisition of an stx-converting 
bacteriophage by an E. coli strain belonging to pathogroups different from STEC.

Such	atypical	strains	fall	in	the	scope	of	this	method	and	can	be	efficiently	detected	as	they	are	positive	for	the	
presence of the stx genes.

1 Scope

This Technical Specification describes the identification of Shiga toxin-producing Escherichia coli (STEC) by 
means of the detection of the following genes:

a) the major virulence genes of STEC, stx and eae (References [2][3]);

b) the genes associated with the serogroups O157, O111, O26, O103, and O145 (References [3][4]).

In any case, when one or both of the stx genes is/are detected, the isolation of the strain is attempted.

The isolation of STEC from samples positive for the presence of the genes specifying the serogroups in the scope 
of this method can be facilitated by using serogroup-specific enrichment techniques (e.g. immunomagnetic 
separation, IMS).

The protocol uses real-time PCR as the reference technology for detection of the virulence and serogroup-
associated genes.

This Technical Specification is applicable to:

1) products intended for human consumption and the feeding of animals;

2) environmental samples in the area of food production and food handling;

3) environmental samples in the area of primary production.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced document 
(including any amendments) applies.

ISO 7218, Microbiology of food and animal feeding stuffs — General requirements and guidance for 
microbiological examinations
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