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Viember states designate national reference laboratories according to Article 100 of Regulation

per 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.
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yoratory can be designated as NRL if it: il

expertise, equipment and infrastructure required to carry out analyses or tests or

oses on samples;

as 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
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artial, free from any conflict of interests, and in particular not be in a situation which may,

actly 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.
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National reference laboratories shall, in
their area of competence:

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

ibilities and tasks of national
reference laboratories
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aboratories shall, in their
ence:

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

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;
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Moderatore: Francesco Pomilio

[, in their area of

9.00-9.10 Apertura dei lavori e indirizzo di benvenuto G. Migliorati, IZSAM
M. Rossi,
9.10-9.40 EFSA One Health WGS system and portal -

ination to the competent authorities
laboratories of information that the e

9.40 — 10.00 microrganismi patogeni: possibilita di

an U nion refere nce Ia bO rato ry SU pp"es; condivisione e analisi dei dati da laboratori [z5am

esterni

A. Di Pasquale,

GIORNATA DI STUDIO DEL
LAEORATORIO NAZIONALE DI RIFERIMENTO PER

Anal

i sequenze genomiche durante un

A. Chiaverini,
focolaio: pro e contro delle diverse
10.00-10.25 . IZSAM
metodologie.

LISTERTA MONOCYTOGENES (LNR LISTERIA M.)
27 ottobre 2022

Genomica applicata allo studio di persistenza di

G. Blasi,
10.25-10.50 Listeria mongcytegenes negli ambienti di
_ 1Z5UM
produzione

[®] mobAuTA: Webinar FJ LINGUE: italiano/inglese Non solo Europa: caratterizzazione di ceppi di

I / ) = DATA:27/10/2022 ¥} ORA:dalle 9.00alle 12.00
- d
T

Listeria mongcytogenes in prodotti ready togat  G. Centorotola,

ERAMO R R 10.50-11.10 )
DOVE: llwebinar sara erogato MODALITA ISCRIZIONE: zambesi 1ZSAM
@ attraverso la i i/ one.izeit Sl
R R WebexEvents. lllink di accesso
LISTERIA sara fornito dopo Fiscrizione B n e .
MONOCYTOGENES alfevento. 11.10—11.30 Caratterizzazione di specie di Listeria spp. M. De Angelis,
RESPONSABILE mediante MALDI TOF: verifica del metodo 1ZSAM
cerEmTIEICO RISPONDEA ...

Francesco Pomilio Aggiornamenti dal Workshop EURL 2022 e .
11.30—11.45 F. Pomilio,

circuiti Interlaboratorio

o La finalita principale dell’evento & quella di informare la rete dei laboratori
Responsabile Reparto ufficiali, di altri istituti di diagnosi e ricerca e vari portatori di interesse sulle

SICUREZZA ALIMENTARE

Igiene e Tecnologie attivita del LNR per Listeria g e sulle novita p e
degli Alimenti SalPEURL Lm
IZSAM :

11.45-11.55

Discussione finale Tutti i relatori coinvolti
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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;
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ISTITUTO
ZOOPROFILATTICO
SPERIMENTALE
DELLABRUZZO
EDEL MOLISE

G. CAPORALE"

Attivita di caratterizzazione e di analisi genomica
dei ceppi e raw reads prodotti nell’ambito delle
indagini epidemiologiche svolte in sequito alla
notifica RASFF 563256 del 02 agosto 2022.

Secondo rapporto.

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.
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“NRL Lmonocytogenes

European Union Reference
Laboratory fer Listeria
monocytogenes (EURL Lm)
Maisons Alfort Laboratory for Food
Sufely,

14, ue Pierre et Marie Curle 94701
Maisons-Alfort, France
eurtisterio@anses fr

SUBJECT: Urgent Inquiry (Ul) - New clinical cases and foed isclates of Listeria
monocyfogenes CC& $T6 in e United Kingdom relafed o frozen vegelable outbreak,

As requested by your mail dated September 23, 2021, L strains maiching fhe reference
genome of the frozen vegetable outbreak strain were searched in our National databease.

Genomic comparison was performed wsing cofe genome MLST by chewBBACA software.
{Pasteur schemel.

As deldiled in the attached file (Figure 1). 6 strains were found, in our database. isolated
from 2 samples of frozen corn in 2018, closely related (< 7 alleles) with the cutbreak strain,

Additionally, a requested, core genome MLST was perfermed with CC6 strains of non-
human origin from vegetables and processing plants.

s detalled n fhe atfached file (Figure 2), except for the former strains from frozen corn, no
fsolates showed an allelic distance < 7 alleles.

Giakomo Migliorati

SCIENTIFIC PIRECTOR
/

MTvp

Enclosures: 2
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sical 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

= ]SO 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
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ological 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.
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NOR 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).
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confirmation and
cterization:

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.

of Italian NRL for Listeria monocytogenes
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Other protocols:

* Listeria species: multiplex PCR

eria serogroup: multiplex PCR
EP P * Pulsed-field gel electrophoresis (PFGE)

Listeria VIDAS
* Triplex real-time PCR of 28 major clonal complexes

*  Multilocus sequence typing (MLST) Future protocols:

*  Core genome MLST (cgMLST) - +  Single nucleotide polymorphism (SNP) analysis (phylogenetic

studies)

In silico (WGS)

*  Virulence, resistance and stress genes detection

—

*  Pan genome analysis

Withdrawed protocol:
e GWAS

Listeria serotype: conventional
method
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Conventional Molecular serotyping
serotyping Seeliger et Doumith et al. 2004 JCM
Hahne 1972

MLST Ragon et al.
) 2008 PloS Pathog.

PFGE Standardized
protocol Grave & Swaminathan
2001 IJFM

Core genome MLST
Moura et al. 2017 Nat. Microbio.

Cost effective whole
genome sequencing 2014

anses Q
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Target: iap gene (for invasion-associated protein)
demonstrated common and variable regions within the p60

“AS BUBERT:

SLIK A . . . o
_mnuzw POUNGR, oo proteins. The variable domains appear to be specific for a
" Iu:,',,,": T 074 Wiy, . . . q

oo Bt given Listeria species.
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4L o—— 3000 Faterwmce Contre. ;‘;J?E%:gmlnlmm
b Imo0737 |lla 1Ib né IVa IVb L K- NTC — 1500
(1/2band 3b) ~Na orf2110 —— 1000
orf2819 —[ = — 500
il 1 | | . g
Listeria — 300 £
gl 4
monocytogenes p rfA — 0 %
serogroups
- 100
RN 50
lla — - 15
(1/2aand 3a)
IVb
(4b, 4d, 4e, 4ab) The result of the molecular group is given as indicated in the table below.
Table 4. Results expression
Expected Molecular group Listeria non-
Target size (or g
weight) la o [ne [iva |ive
anses ( ) LISTERIA MONOCYTOGENES MOLECULAR SEROTYPING, mot118 [@osty | - | - |+ | -] - .
I‘_""'“" R . T DETERMINATION OF THE SEROGROUP
.a;bora‘to:;e ?‘e .secunaeudfts Imo0737 | (691 bp) PO I R . .
e
Only the informatic version gives credence of2110 | (597 bo) R R + .
Authors:  KEROUANTON Annaélle Approved by: BRISABOIS Anne 02819 | (471 bp) =+ - + -
MARAULT Muriel prs (370 bp) o+ | 4|+ +
ROUSSEL Sophie i I ‘
Translator: FELIX Benjamin ’m ‘. ‘ .. PriA (274 bp) + |+ | + | + + =




Enhancing Research
For Africa Network

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]

onocytogenes conventional serotyping
(withdrawed): O antigen
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Laboratoire de sécurité des
aliments de Maisons-Alfort

Listeria monocytogenes AGGLUTINATION SEROTYPING

Authors : MARAULT Muriel
ROUSSEL Sophie
Translator : Benjamin FELTX

Approver: BRISABOIS Anne

original signé

Subject matter:
using specific antisera.

ion of Listeria m genes somatic and flagellar antigen by

Small cocal Gram
positive Bacteria
*Occurs in chains
*Long filamentous forms
*Tumbling motility at D
25'c and non motile M\
at 37'c
Peritrichous flagella |
Aerobic and
Microaerophilic
Growth at 4°c
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g monocytogenes conventional serotyping
(withdrawed): H antigen
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Small cocal Gram
positive Bacteria

*Occurs in chains

*Long filamentous forms
*Tumbling motility at
25'c and non motile
at 37'c
Peritrichous flagella (¢
Aerobic and
Microaerophilic
Growth at 4'c

Agglutination may be seen after
incubation in waterbath for 1h
at 48°C
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Somatic Antigen (O!
V/VI VI Vil vIE X Xl Xl AB A C D
o = = = = = = + + o o
- - - - - - = = + + + =
= = = = = - = = + = = +
+ = = = = = = + + - -
+ = = = = - = = + + + =
+ - - - - - - - + - - +
= + = + = + = = + + + =
- + + + - + - - + + + -
= + + = = - = = + + + =
- + - + - - - - + + + -
= + + + = = + + + =
- + + - + + - + + + -
- - - - = = + + + + + =

FDA Bacteriological analytical manual 8TH O
edition (Revisione A) 1998 Serodiagnosis of aANSES v ¢
Listeria monocytogenes, chap. 11, rev. 2001 alments e Maisons-Attors

[http://vm.cfsan.fda.gov/~ebam/bam-11.html] :
Authors : MARAULT Muriel Approver: BRISABOIS Anne
ROUSSEL Sophi &
L;‘"’[x original signé

Subject matter: Identification of Listeria monocytogenes somatic and flagellar antigen by
using specific antisera.

Listeria monocytogenes AGGLUTINATION SEROTYPING
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Electrophoretic gel and run

for PulseNet PFGE of Listeria monocytogenes.

US/CDC PNLO4 Last Updated July 2017. Standard Operating Procedure
l http://www.cdc.gov/pulsenet/PDF/listeria-pfge-protocol-508c.pdf

Imaging and analysis


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

ERFA

Enhancing Research
For Africa Network

electrophoresis (PFGE)

Ascl+Apal  PFGE Ascl PFGE Apal

i

monocytogenes.

onocytogenes Pulsed-field gel

2011LABNANA2011000855.C2
2011LABVEVR302S
2011LABBSMI171587 .1
2011LABNANA2011000855.C1
2011LABPAPA20110851.C1
2011LABBSMI133454.1
2011LABBSMI232825.1

/B 2011L48BsM1138863.3

2011LABNANA20110242.C1
2011LABRMFI20110126.C1

1728
12
128
12a
12a
12a
Rc
12a
4p

12b

c10
c7

co

c10
c10
cn
cn
ce

c16
c1

for animal production food
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far Animol Health

US/CDC PNLO4 Last Updated July 2017. Standard
Operating Procedure for PulseNet PFGE of Listeria

http://www.cdc.qgov/pulsenet/PDF/listeria-pfqe-

protocol-508c.pdf
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Development of a Real Time PCR method for Listeria

monocytogenes frontline characterisation . Identlfy the major European fOOd CCS

Project Geno-Listeria

me PCR for the major Clonal Complex of
Listeria monocytogenes
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Aims of the protocol:

Worki ing 05/11/2020 o = g g Q
orking group meeting - Develop a cost effective, rapid and discriminatory method
ANSES L. ire de sé ité des ali Unité SEL, LRUE
Lm, Maisons-Alfort, France

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

-Validation and accreditation against the 1ISO16140 standard
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Listeria monocytogenes
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Genolisteriatriplex evolution: include molecular serotyping

—

e _ oRS _ ™~ ~oRF2110
-. e N

} ORF 2819
. LMPCIJ-((:)A737 /‘*r LR

,// -----
lla = - + -

N (lic)

\\\’b

b +
Stop

lic + + -

IVa - -

IVb + - +

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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Whole Genome Sequencing (WGS)
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Chcal Miobilogyané necion 24 (2018) 2349
‘Contents lists available at ScienceDirect
i 5 2 3 CLINICAL
Clinical Microbiology and Infection VICROBIOLOGY
AND INFECTION
journal www. Bescwo

Review
A primer on microbial bioinformatics for nonbioinformaticians
JA. Carrigo *, M. Rossi %, J. Moran-Gilad ** 7, G. Van Domselaar *’, M. Ramirez '

" Lisbou. Portgal
2 Department o food ity Hetsm, Finkond
+ Department o Health Foculty of | rpe, Bevr-Sheva, fsroef
) Public Heulth Servies, Minisry of Heakth Jerwslem. broel
(FSGMD), Basl, Switzeiand
e 1015 Artingion St Winnipez. MR, ROE 3R2. Conodo
partment of s Winnipeg, MIL KO 0, Canada
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ce typing (MLST) is a technique in molecular D E“Z ‘1’“ n ?;j“ S ? %"“ Egl §
e typing of multiple loci, using DNA sequences of : : : 3 2 : = = 2
. . . 5 2 1 11 3 3 : | 7 CCs I
fragments of multiple housekeeping genes to characterize - : 5 : : : : : e 1
olates of microbial species. 4 : . : 2 : : i B n
10 - | 1 20 1 - | 1 3 cci I
11 7 13 10 3 1 2 i 5 CcCii II
12 5 8 5 ¥ 8 22 1 cCc7 II
13 7 13 17 [ 10 8 : STi3 II
Clonal complexes were defined based on MLST data as groups of ¢ T . : g =
. . y 5 186 5 é 2 2 5 2 1 ccs II
allelic profiles sharing 6 out of 7 genes with at least one other SR 21 s 2 : ce o
member of the group. = i & T 2 : & 3 eE i
21 7 7 3 10 5 [ 1 ccz1 = o
22 7 7 a3 10 5 13 1 cc21 II
23 5 8 5 7 & 25 1 cc7 II
24 5 8 5 22 & 2 k4 cc7 II
Qs ) 25 7 é 8 8 6 278 CCiz2i II
26 5 10 8 21 & 2 : cC2¢é T
0 27 5 10 8 21 ) 16 1 cc28é II
28 104 6 8 8 1) 37 1 cCi2i II
29 15 10 18 18 : 1 3 & cCc29 II
30 5 & 2 ] 81 3 1 ccs II

nes

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

Alleles & profiles database Isolates & genomes database
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analysis: cgMLST

Allele
Core genome MLST 1748 genes (Moura etal. 2017 Nat. Microbio)  NUmber

3 million base pair genome e 2
== AGGC. —— > 125

1748 core genome
loci (entire genes) |

1748 Allelic 1748 Allele

.
.
/ . sequences . numbers
T :
. .

AR
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enome Multilocus sequence typing

analysis: cgMLST

cc
[l cco(412]
[ cca (294
[ cc7 (262)
[ co121 (224
[ cce (209
[ ccs (193]
[ co1s5 (145
[ ce1[13g)
[ ccz (86
[ ces (611
[l ccro151]
NF [49]

[ cc224 (38
[ cee (3s)
W ccar 32
[ sT191 (30
[ cc29 (26)
[T corapen
[ cc4 (20)
[Eicesi7ig)
[l ccass 6]
[l cce7 8]
W ccrsiz)
WcciE
W s
W cca1718)
[ cezss 6]
[]ceassre)
W ccsa 8]
W sTiss(8]
[ Others [84)

\n

cc
[l cco412)

[ ]cca(294]
[ cc7 [262)

[ ]cci21 [224]
[l ccs [209]

[ ]ccait 193]
[l cc155 [145]
[]cci13s)
[ cc2 86

[ ]cesie1]
[ ccio1 [51]

cgMLST: minimum spanning
tree coloured according to
clonal complexes
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Genome Multilocus sequence typing ERAMO
analysis: cgMLST @)7“’

cgMLST: minimum spanning
tree coloured according to
matrices

Visualization can be done
according to different
metadata (sampling date or
place, pathogen host,
country etc...)
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https://bigsdb.pasteur.fr/listeria/
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Pangenome

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.)
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EURL Lm TECHNICAL GUIDANCE DOCUMENT

on challenge tests and durability studies for assessing shelf life
of ready-to-eat foods related to Listeria monocyiogenes

Version 4 of 1 July 2021

Assessing of:
e Growth potential
e Maximum growth rate

Durability studies

only genomes... challenge studies
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10.6 Example of preparation of the inoculum for the challenge test

A Preparation of subcultures for strain 1
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Figare 5: Preparation of fhe 2 subcultures for each strain
Process is repeated for strain 2 and other strains if used. Values given are for EURL Lm strains.
B. Preparation of the ineculum for challenge test assessing growth petential
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Figure 6: Preparation of the inoculum from the subcultures 2

€ Preparation of the inoculum for challenge test assessing maximum growth rate

Contamination
of test units

Determination of
the inoculum level
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Figure 7: Preparation of the inoculum from the subculture 2 of a single strain
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Fit data Chart [RsERS
Prediction Fit
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genomes... predictive microbiology
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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
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THANK YOU!

m.torresi@izs.it




