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National Reference Laboratory

At European level Member states designate national reference laboratories according to Article 100 of Regulation
(EU) No 625/2017

Member States shall designate one or more national reference laboratories for each European Union reference
laboratory designated. Member States that have more than one national reference laboratory for a European Union
reference laboratory shall ensure that such laboratories work closely together, so as to ensure efficient coordination
between them, with other national laboratories and with the European Union reference laboratory.

A Member State may designate a laboratory situated in another Member State or in a third country that is a
Contracting Party to the Agreement on the European Economic Area.

A single laboratory may be designated as a national reference laboratory for more than one Member State.

The Ministry of Health appointed the IZSAM as National Reference Laboratory for Listeria monocytogenes in 2007.



a) has the expertise, equipment and infrastructure required to carry out analyses or tests or
diagnoses on samples;

b) has a sufficient number of suitably qualified, trained and experienced staff;
c) ensures that the tasks are performed impartially and which is free from any conflict of interest;
d) can deliver in a timely manner the results of the analysis, test or diagnosis carried out on the

samples taken during official controls and other official activities;
e) operates in accordance with the standard EN ISO/IEC 17025 and is accredited in accordance with

that standard by a national accreditation body

A laboratory can be designated as NRL if it:



The  National reference laboratory  shall:

a) be impartial, free from any conflict of interests, and in particular not be in a situation which may,
directly or indirectly, affect the impartiality of their professional conduct as regards the exercise of
their tasks as national reference laboratories;

b) have, or have contractual access to, suitably qualified staff with adequate training in analytical,
testing and diagnostic techniques in their area of competence;

c) possess, or have access to, the infrastructure, equipment and products needed to carry out the
tasks assigned to them;

d) ensure that their staff and any contractually engaged staff have good knowledge of international
standards and practices and that the latest developments in research at national, Union and
international level are taken into account in their work;

e) be equipped with, or have access to, the necessary equipment to perform their tasks in emergency
situations;

f) where relevant, be equipped to comply with relevant biosecurity standards.



Responsibilities and tasks of national 
reference laboratories

National reference laboratories shall, in
their area of competence:

a) collaborate with the European Union
reference laboratories, and
participate in training courses and in
inter-laboratory comparative tests
organised by these laboratories;



National reference laboratories shall, in their
area of competence:

b) coordinate the activities of official
laboratories with a view of harmonizing
and improving the methods of laboratory
analysis, test or diagnosis and their use;

c) organize inter-laboratory comparative
testing or proficiency tests between official
laboratories, ensure an appropriate follow-
up of such tests and inform the competent
authorities of the results of such tests and
follow-up;



National reference laboratories shall, in their area of 
competence:

d) ensure the dissemination to the competent authorities
and official laboratories of information that the
European Union reference laboratory supplies;



National reference laboratories shall, in their area of competence:

e) provide within the scope of their mission scientific and technical assistance to the competent authorities for the
implementation of multi-annual national control plans and of coordinated control programmes establishing the
prevalence of certain hazards across the Union;

f) validate the reagents and lots of reagents, establish and maintain up-to-date lists of available reference
substances and reagents and of manufacturers and suppliers of such substances and reagents;

g) conduct training courses for the staff of official laboratories;



National reference laboratories shall, in their area of competence:

h) assist actively the Member State having designated them in the diagnosis of
outbreaks of foodborne, zoonotic or animal diseases or of pests of plants and
in case of non-compliance of consignments, by carrying out confirmatory
diagnoses, characterization and epizootic or taxonomic studies on pathogen
isolates or pest specimens.



Activities of Italian NRL for Listeria monocytogenes

Microbiological methods:

 ISO 11290-1:2017 Microbiology of the food chain —
Horizontal method for the detection and enumeration 
of Listeria monocytogenes and of Listeria spp. — Part 
1: Detection method

 ISO 11290-2:2017 Microbiology of the food chain —
Horizontal method for the detection and enumeration 
of Listeria monocytogenes and of Listeria spp. — Part 
2: Enumeration method



Activities of Italian NRL for Listeria monocytogenes

Microbiological methods:

 FSIS USDA MLG 8.13  10/01/2021 Isolation and 
Identification of Listeria monocytogene from Red 
Meat, Poultry, Ready-To-Eat, Siluriformes (Fish) and 
Egg Products, and Environmental Samples

This method is applied in particular for official laboratories 
receiving samples from plants authorized to export to the 
USA meat-based products.



Activities of Italian NRL for Listeria monocytogenes

Immunological methods: VIDAS

 AFNOR Certification

VIDAS L. monocytogenes (Lm) is an enzyme‐linked fluorescent

immunoassay (ELFA). The interior of the Solid Phase Receptacle is
coated with anti‐ Lm antibodies adsorbed on its surface. Reagents
for the assay are ready‐to‐use and pre‐dispensed in the sealed
reagent strips.
Part of the enrichment broth is dispensed into the reagent strip. The
antigens present will bind to the anti‐ Lm antibodies which are
coated on the interior of the SPR. Unbound sample components are
washed away.
At the end of the assay, the results are analyzed automatically by
the instrument which generates a test value for each sample. This
value is compared to a set of stored standards (thresholds) and
each result is interpreted (positive, negative).



Activities of Italian NRL for Listeria monocytogenes

Molecular confirmation and 
characterization:

Starting point: typical Listeria colonies isolated and identified with 
phenotipic or molecular methods.

We usually receive from 1 to 5 colonies for each positive sample.
Our aim is to confirm specie and to type it in order to understand
genetic characteristics and to perform surveillance and outbreak
investigation.



Confirmation and typing protocols:

Routine protocols:

• Listeria serogroup: multiplex PCR

• Listeria VIDAS

• Multilocus sequence typing (MLST)

• Core genome MLST (cgMLST)

• Virulence, resistance and stress genes detection

Withdrawed protocol:

Listeria serotype: conventional 
method

Other protocols:

• Listeria species: multiplex PCR

• Pulsed-field gel electrophoresis (PFGE)

• Triplex real-time PCR of 28 major clonal complexes

Future protocols:

• Single nucleotide polymorphism (SNP) analysis (phylogenetic 
studies)

• Pan genome analysis

• GWAS
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Listeria monocytogenes species confirmation

Target: iap gene (for invasion-associated protein) 
demonstrated common and variable regions within the p60 
proteins. The variable domains appear to be specific for a 
given Listeria species. 



Listeria monocytogenes molecular serogroup



Listeria monocytogenes conventional serotyping
(withdrawed): O antigen

FDA Bacteriological analytical manual 8TH
edition (Revisione A) 1998 Serodiagnosis of
Listeria monocytogenes, chap. 11, rev. 2001
[http://vm.cfsan.fda.gov/~ebam/bam-11.html]

I/II+    V/VI-

I+      IV-

http://vm.cfsan.fda.gov/~ebam/bam-11.html


Listeria monocytogenes conventional serotyping
(withdrawed): H antigen

AB+      A+       C- D-

Agglutination may be seen after
incubation in waterbath for 1h 
at 48°C



Listeria monocytogenes conventional serotyping
(withdrawed)

FDA Bacteriological analytical manual 8TH
edition (Revisione A) 1998 Serodiagnosis of
Listeria monocytogenes, chap. 11, rev. 2001
[http://vm.cfsan.fda.gov/~ebam/bam-11.html]

http://vm.cfsan.fda.gov/~ebam/bam-11.html


Listeria monocytogenes Pulsed-field gel 
electrophoresis (PFGE)

US/CDC PNL04 Last Updated July 2017. Standard Operating Procedure 
for PulseNet PFGE of Listeria monocytogenes.
http://www.cdc.gov/pulsenet/PDF/listeria-pfge-protocol-508c.pdf

Electrophoretic gel and run

Enzimatic digestion
(AscI/ApaI)

Plugs

Bacterial plate

Lysis

Imaging and analysis

http://www.cdc.gov/pulsenet/PDF/listeria-pfge-protocol-508c.pdf


Listeria monocytogenes Pulsed-field gel 
electrophoresis (PFGE)

US/CDC PNL04 Last Updated July 2017. Standard 
Operating Procedure for PulseNet PFGE of Listeria 
monocytogenes.
http://www.cdc.gov/pulsenet/PDF/listeria-pfge-
protocol-508c.pdf

http://www.cdc.gov/pulsenet/PDF/listeria-pfge-protocol-508c.pdf


Real time PCR for the major Clonal Complex of
Listeria monocytogenes

Aims of the protocol:

- Identify the major European food CCs

- Develop a cost effective, rapid and discriminatory method

- Make the method compatible with conventional and high 
throughput real time PCR systems

-Validation and accreditation against the ISO16140 standard



Real time PCR for the major Clonal Complex of
Listeria monocytogenes

GenoListeriatriplex evolution: include molecular serotyping

The first screening step involves two triplex RT PCR able to confirm the genus (prs), the specie 
(plcA) and the serogroup (Lmo0737, Lmo1118, Orf2110 and Orf2819).
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In silico analysis: Whole Genome Sequencing (WGS)



Multilocus sequence typing (ST) and Clonal 
complex (CC): in silico analysis

Multilocus sequence typing (MLST) is a technique in molecular 
biology for the typing of multiple loci, using DNA sequences of 
internal fragments of multiple housekeeping genes to characterize 
isolates of microbial species. 

Clonal complexes were defined based on MLST data as groups of 
allelic profiles sharing 6 out of 7 genes with at least one other 
member of the group.

https://bigsdb.pasteur.fr/listeria/

https://en.wikipedia.org/wiki/Molecular_biology
https://en.wikipedia.org/wiki/Locus_(genetics)
https://en.wikipedia.org/wiki/DNA_sequences
https://en.wikipedia.org/wiki/Housekeeping_gene


Core Genome Multilocus sequence typing  
analysis: cgMLST



Core Genome Multilocus sequence typing  
analysis: cgMLST

cgMLST: minimum spanning 
tree coloured according to 
clonal complexes



Core Genome Multilocus sequence typing  
analysis: cgMLST

cgMLST: minimum spanning 
tree coloured according to 
matrices

Visualization can be done 
according to different 
metadata (sampling date or 
place, pathogen host, 
country etc…)



In silico analysis: virulence and resistance 
genes

https://bigsdb.pasteur.fr/listeria/



In the next future: SNP analysis

To investigate 
the phylogeny
of selected 
strains (e.g. 
outbreak 
strains)



In the future: Genome wide Association 
Study (GWAS)

To detect significant genes associated with selected strains and/or matrices, 
conditions etc…
Association of genomic feature to phenotype (antimicrobial resistance, virulence 
factor, host variation etc.)



Not only genomes… challenge studies

Assessing of:
• Growth potential
• Maximum growth rate

Durability studies



Not only genomes… predictive microbiology

Based on mathematical model, the 
software is able to describe the effects
due to different parameters (pH, 
temperature, aw etc…) and to predict
Listeria growth and survival at defined
conditions



THANK YOU!

m.torresi@izs.it


