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. monocytogenes — isolati

Il vomo n=291
[ Alimenti n=858
[ Ambiente n=46

Tot. isolati n=1195
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L. monocytogenes - sierotipi

Sierotipo

%

3b (n=5)
4d (n=8) ac (n=2) Z;i
3a (n=33) \\ Z3c (n=1) 4b

1/2b
3a
4d
3b
4c
3c

1/2b (n=159)

44,6
22,0
16,0
13,3
2,8
0,7
0,4
0,2
0,1

4ab (n=191) 1/2a (n=533)

Tot. isolati n=1195

1/2c (n=263)



MLST L. monocytogenes — isolati n= 1195

Lineage | ..
‘ B 1/2b n=159
B 4 n=191
4d n=8
3b n=5
M 4 n=2

B 1/2a n=533
B 1/2¢ n=263
32 n=33

. 3c n=1

Lineage ll



L MLST L. monocytogenes — isolati n= 1195
ineage |

B Uomo n=291
[ Alimenti n=858
[ Ambiente n=46

Lineage Il
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* ECI (Lineage |, 4b, comK prophage -)
— Canada coleslaw, 1981
— LA soft cheese, 1985
— Switzerland soft cheese, 1989
* ECIlI (Lineage |, 4b, comk prophage +)
— U.S. hot dog, 1998-1999
— U.S. turkey deli, 2002
— Belgium time-linked cluster of cases, 2006-2007
* ECIIl (Lineage Il, 1/2a, comK prophage +)
— U.S. hot dog, 1989
— U.S. turkey deli, 2000
* ECIV (Lineage |, 4b, comK prophage +)
— Boston vegetable, 1979
— UK pate, 1989
— Northern Italy corn, 1997
* ECV (Lineage Il, 1/2a, comK prophage +)
— 2008 Canadian RTE meat outbreak
— 2010 Canadian prosciutto ham outbreak
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prpiragprrayucs.sn L. monocytogenes — Uomo (n=1126)
_ B talia n=223
Lineage | [ Europa n=436

B Australiae N.Z. n=276
B AmericaNord n=87
[ AmericaSud  n=61
Africa n=17
I Medio Oriente n=17
B Asia n=9

Lineage ll
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Mammina et al BMC Infectious Diseases 2013, 13:152
hitpfwww biomedcentral com/1471-2334/13/152 BMC

Infectious Diseases

RESEARCH ARTICLE Open Access

Enhanced surveillance of invasive listeriosis in the
Lombardy region, Italy, in the years 2006-2010
reveals major clones and an increase in

serotype 1/2a

Caterina Mammina'”, Antonio Parisi®, Anna Guaita®, Aurora Aleo’, Celesting Bonura', Antonino Nastasi®
and Mirella Pontello?
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it ainae Galaxy

Tools &

pi A ey
BIYPER-NEW

ABRicate Mass screening of
contigs for antimicrobial and
virulence genes

AURicate List List all of
abricate's available databases.
Irimmomatic flexible read
trimming tool for Humina NGS
data

SPAdes genome assembler for
regular and single-cell projects

Remove
short and repeat
contigs/ scalfolds

<

SPAdes genome assembler for regular and single-cell projects (Galaxy Version 3.12.0+galaxy1) ¥ Options
Single-cell?
Yes  No
This option s required for MDA (single-cel) data. (--sc)
Run only i read error
Yes  No

(==only-assembler)

Careful n#

Yes HNo

Tries to reduce number of mismatches and short indels. Also runs Mismatch(
5Py ). (--careful)
Automatically choose k-mer values

Yes  No

rrector = & post processing tool, which uses BWA tool (comes with

k-mer choices can be chosen by SPAdes mstead ¢ g entered manually

% to use, separated by commas

of k-mer sizes to be used (ol valoes muost be odd, less than 128, ksted m ascending order, and smaller than the read

33,55

Coverage Cutoff
off -
Libraries are lonTorrent reads?

Yes Mo
Libraries
1: Libraries

Library type

Paired-end / Single reads -

Orientation

Histary fa - |

BC106 Assembly 2019

18 shown

13368 S0 X

18: ABR Py B

data 13 report file

17: Resully @ # %

summary

16 Discarded ® PN =

sequences

13: Repeat ® 4 x

soquences

14; Filtered ® 4%

sequences (no

repeats]

13: Filtered ® 4 x

sequences (with

repeats)

12; SPAdesondata @ ¢ X

4, data 3. and

others: assembly graph with

scaffolds

11:SPAdesondata @ & X

A, data 3, and

athers: assembly gragh

(10:SPadesondata @ # x| -
>
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Galaxy

Galaxy / ELIXIR-ITAL

Tools

Intervals

i B
BIYPER NEW

ABRicate Mass screening of
contigs for antimicrobial and
wirulence genes

ABRicate List List all of

s

Irimmomatic flexible read
trimming tool for Ilumina NGS
data

SPAdes genome assembler for
reqular and single-cell projects

Eilter SPAdes repeats Remove
<

Workflow Canvas | Assembly 2019

# Trimmomatic %
Input FASTQ file (R1/first of pair)

Input FASTQ file (R2/second of
pair)

fastq_out_paired

fastq_out_unpaired

fastq_out_r1_pared ®
fasrq_out_rZ?_paired ]
fastq_out_rl_unpaired =
fastq_out_r2_unpaired &
fastq_out

lag_file {ret)

err_fie (txt)

WAME 0T THE TNaT CONTAINS e TEVerse
paired-end reads

assembled_reads L
unassembled_forward_reads
unassembled_reverse_reads

discarded_reads

& SPhdes %

Libraries 1 > Files 1 > Forward
reads

Libraries 1 = Files 1 > Reverse reads

Libraries 1 > Files 2 > Unpaired
reads

Libranes 1 > Files 3 > Unpaired
reads

Libraries 1 > Files 4 > Unpaired
reads

PacBio CLR reads
Nanopore reads
Sanger reads
Trusted contigs

Untrusted contigs

out_ctonbg_stats (tabular) ®
out_scaffold_stats (tabular) ]
out_contigs (fasta) =
out_scaffolds (fasta) ]

out_log (xt)
cantig_graph (txt)

scaffold_graph (mxt)

# Filter SPAdes repea)
Contigs or scaffolds fi
Stats file
output_with_repaats
output_without_repea;i
repeat_sequences_or
discarded_sequences

summary (txr)
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zooprofilottico speri
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Query: Search | Browse | List

FUStEUfI‘~"LET Opbons: General | Schemes | Loc | Scheme helds.
Breakdown: Isolale helds | Scheme/alleles | Publicabons
Links: Comlents | Home | Curale

wLogm Togge @ =

Listeria locus/sequence definitions database

The Listena F ST finith contains aliele and profile data representing the total known diversity of Listeria species. Every now ST ited in this should have a ing record in the isclate database.
Q Query database * Downloads “ Option l Submissions
settings
= Sequence query - query an allele sequence or genome. » Allele sequences = Manage submissions
» Batch sequance query - quary multiple sequences in FASTA format = MLST * | & Profiles = Sot general options
» Sequence attribute search - find allsles by matching criteria (all loci together) - « Scheme options
» Lotus-specific sequence attribute search - selact, analyse and download specific alleles. o General information

+ Search, browse or enter list of profiles
+ Search by inations of alleles - including partial
= Datch profile query - lookup profiles copied from a spreadsheet.

» Number of sequences: 316,347
« Mumber of profiles. Show

» Last updated. 2019-06-27

» Profile update history

« About BIGSdb

@ Export u Analysis

* Profiles = Sequence simikarity - find sequences most similar o selected allele,
. - XMFA ! FASTA formats. » Sag ison - display ison between two seq 3
* Locus Explorer - tool for ing allele stored for parti locus.
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Query: Search | Browse | List
PasteuriLsT Optons: General | Scnemes | Loci | Scheme filds
- Isokate helds | Sc | Publicabions
Links. Contents | Homa | Curate

+Lagin IEEl e ® =
Sequence query - Listeria locus/sequence definitions

Please paste in your sequence o query against the database. Query sequences will be checked first for an exact match against the chosen (or al) loti - they do not need to be trimmed. The nearest partial matches will be identified if an exact match
is not found. You can query using either DNA or peptide sequences. ©
Please select locus/schema Order results by

All loci [*]  ocus -

L] Z ble contigs up to whole genome in size) Altematively upioad FASTA file o enter Genbank accession  Action

MLST Select FASTA file: Resel || Submit

cgMLST1748 | Sfoglia... | Nessun file selezionato.

PCR-serogroup

Virulence

Antibiotic Resistance

Metal & Detergent Resistance

Listeria Stress Islands

Stress Islands

sigh operon

Rhamnose operon
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Automated PHANTASTIC Typing List73_S48 R1_001.fastq,

Dettagli dell'’Analisi .
List73_S48 R2 001.fastq 100%

|n] 1184
% Tipo PHANtASTIC Pipeling
= ‘ersione 03 Anteprima File di Input Provenienza
I Stato Completata
= Creato 27 Jun 2019 Reflangolare | Circolare | Radisle  Diagonale  Gerarchico

File di Output >

] HE566-phantastic_virtab

7| H566-phantastic_contigs. fasta
| H566-phantastic_amr.tab

| HE8B-phantastic_dm tsv

;| H566-phantastic_tree newick

|| H566-phantastic_out json

& Scarica File

Azioni




Virulenza

VFDB

Virulence factors of Pathogenic Bacteria

e VFanaly an analysis pipeline for a sy screen of k v p | VFs in given

/draft bacterial es. Users can perform the analysis by one of the publidy available bactenial genomes
W Bartonella either from our pre-downloaded genome kst (Option 1) or via any vakd GenBank accession(s) (Option 2). Or
W Bordetella alternatively, users can also analyse any private genome data (raw FASTA sequence, predicted proteins, or annotated
» GenBank format genome) using Option 3. For query with raw FASTA predicted CDSs will be identified using
i GLIMMER3 prior to the run of VFanalyzer.
B Burkholderia Please note that, VFanalyzer only accepts query genomes from the genera of b | path with full mnf
# Campyiobacter in VFDB, and it's designed for plete or nearly plete draft g So you are at your own risk if the query
derived from other bacteria or only partially sequenced.
* genome are
W Clostridium —[]option 1: Select one pre-downloaded pubiicly available complete genome from the kst
‘-Cwmmnmm —[Joption 2: Provide ) of the ft genome available from
-~ [ option 3: Upload private data of raw or annotated genome in FASTA or GenBank format
Sedect genus of the genome (*): [ h]
Provide the strain name (#): ['::x_u-.p:._- S.sonne 53G ]

Choose the type of upload file (*): @ P d ge in GenBank format
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Center for Genomic Epidemiology o -

Home Services Instructions Output Overview of genes Article abstract

ResFinder 3.0

MEDITERRANEE ARG-ANNOT

Antibiotic Resistance Gene-ANNOTation

Sugn in to NCEBI

- T
=5 NCBl Resources = How To [

BioProject BloProject - @

Advanced  Browsa by Project atinbutes Help

Send fo: =

Display Setfings: =
Related information

Bacterial Antimicrobial Resistance Reference Gene Database Accession PRINAZI3047 1D 313047 Fyll text in PMC
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International journal of Food Microbiclogy 149 (2011) 177-182

Contents lists available at ScienceDirect

International Journal of Food Microbiology

journal homepage: www.elsevier.com/locate/ijfoodmicro

Short communication

Comparison of two AFLP methods and PFGE using strains of Listeria monocytogenes
isolated from environmental and food samples obtained from Piedmont, Italy

Food Microbwology 27 (20010) 101 -108

C lists ilable at Sci Direct

Food Microbiology

journal homepage: www.elsevier.com/locate/fm

Food Micrabialogy

Amplified Fragment Length Polymorphism and Multi-Locus Sequence

Typing for high-resolution genotyping of Listeria monocytogenes
from foods and the environment

Antonio Parisi®*, Laura Latorre %, Giovanni Normanno ®, Angela Miccolupo?,
Rosa Fraccalvieri®, Vanessa Lorusso ¥, Gianfranco Santagada®
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277
279
58

173
260

16 L. seel
93 L. seel
49 L. seel
62 L. seel
63 L. seel

64 L. seel
54 L. seel
33 L. seel
84 L. seel

151 L. seel
_ _ _ 51 L. seel
_ _ _ 53 L. seel
| [] 116 Lseel
426 L monocytogenes  1/2¢

igeri

igeri

igeri

467 L. monocytogenes  1/2c

468 L. monocytogenes  1/2a
516 L. monocytogenes  1/2a

_ 447 L. monocytogenes 1/2a
514 L. monocytogenes 1/2a

_ 200 L. monocytogenes 3a

236 L. monocytogenes  3a

349 L. monocytogenes  3a

435 L. monocytogenes  1/2a

302 L. monocytogenes 1/2a

_ _ 96 L monocytogenes  1/2c
327 L. monocytogenes 1/2¢c

331 L. monocytogenes 1/2¢c

_ 292 L monocytogenes  1/2c
_ _ 347 L monocytogenes  1/2c

_ 201 L. monocytogenes 1/2¢c

240 L monocytogenes  1/2b
245 L. monocytogenes 1/2b

_ 185 L. monocytogenes 1/2b
_ 171 L. monocytogenes 3b

270 L monocytogenes  1/2b
340 L. monocytogenes 1/2b

_ 343 L. monocytogenes 1/2b
_ _ 197 L monocytogenes  1/2b
_ 27 L. monocytogenes 4b/4e

_ 214 L. monocytogenes 4b/de
129 L. monocytogenes 4b/de

7 _ 169 L. monocytogenes 4b/de

_ 328 L. monocytogenes 4b/4e

_ _ 77 L. monocytogenes 4b/4e
[I] 355
| | 358
|| 345
Il| 32
| | 469
|I] s23
| 335 L. welshimeri
_

517 L. welshimeri

| 346 L. welshimeri

332 L. welshimeri

_
| 367 L. welshimeri
I



Sizs L
e AFLP

T




Sizs ] ) ) ]
\‘:’A i i Listeria e alimenti

Journal of Food Protection, Vol. 70, No. 6, 2007, Pages 1507-1512
Copyright @, International Association for Food Protection

Low Prevalence of Listeria monocytogenes in Foods from ltaly

L. LATORRE,'* A, PARISI?> R. FRACCALVIERL' G. NORMANNO,? M. C. NARDELLA LA PORTA,* E. GOFFREDO,*
L. PALAZZO, G. CICCARESE.® N. ADDANTE,? AND G. SANTAGADA'
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Food Control

Available onfine 23 May 2012

I .]Kl '.\]'.R In Press, Accepted Manuscript — Note to users
Occurrence of Listeria spp. in Dairy plants in southern Italy and
Molecular subtyping of isolates using AFLP

A Parisi* d- || atore®, R. Fraccalvier®™, A Miccolupo®, G. Normanna®, M. Caruso™, G. Santagada™
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Listeria e alimenti

% positivita

Alimenti

40,6

Superfici di lavoro Ambiente di Lavorazione

L. monocytogenes % M L. spp %

Caseifici n=34

[ L. monocytogenes +%
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Similarity level AFLP D Species Facility Sampling Site
I e v [T 1 1 [ e46 L innocua 33 FD2  Floor drain
2388 F
‘ ” ‘ I | ‘ I ||| | ” || | | | | | ‘ 640 L. monocytogenes 13 FD1 Floor drain
|| ‘ I | ‘ I | ‘ ||| | | | || I | | I H ‘ 677 L. monocytogenes 13 [ Worker handling surfaces
|| ‘ I | ‘ I | ‘ ||| | || ” I | | I | 645 L. monocytogenes 13 FD2 Floor drain
|| ‘ | | | I ‘ Il | | I | ||| | I | I ‘ 678 L. monocytogenes 13 CS Floor drain
g 8 8 8 8
| | I " I I | 641 L. innocua 16 FD1 Floor drain
4|E [[]'] \ 1HH | | 683 L. innocua 16 CS  Baskets
| | I ” I I 684  L.innocua 16 (&) Drainage tables
r | | || 681 L innocua 16 cs  Tuma
I ‘ ‘ | ‘ ‘ 682 L. innocua 16 CS Equipment samples
Il II [T 1l 685 L. innocua 16 CS  Floor drain
g 8 8
\ [ | | [l | 686 L. innocua 17 cs  Tuma
| | \ | | | 687 L. innocua 17 CS  Filters
(TRl | | [ ] 691 L. innocua 17 CS  Floor drain
| | [ [ [ ] 643 L. innocua 17 FD1  Floor drain
| H | | I ‘ | | | ” | | | H ‘ 689 L. monocytogenes 17 Cs Fridge
H | | | I ‘ | | | ”l | | | ” ‘ 690 L. monocytogenes 17 Cs Floor drain
H H | | I | | | | | | | | | 647 L. monocytogenes 17 FD 2 Floor drain
H | | | ‘ I ‘ | | | | | | | | ” ‘ 688 L. monocytogenes 17 Cs Drainage table
| | | | I ‘ | | | I | | | | ‘ 642 L. monocytogenes 17 FD1 Floor drain
8 g &
I ‘l I | ‘ | | | | H | | Il ‘ | || | 648 L. innocua 20 FD2 Floor drain
[ TPt Fr et VI eso boinnocua 20 CS  Floor drain
| IH I ” || I ‘I ‘ | | || I I ‘ | | 644 L. innocua 20 FD1 Floor drain
| | | | | | | ‘ I | | Il I | | | | 679  L.innocua 20 cs Drainage table
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MLVA>MLST

MLST

Lineage ll

B uomo

[ Alimenti

Lineage |

N
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MLVA>MLST

MLST

Lineage ll

Lineage |

N
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MLVA>MLST

MLST

Lineage ll

@

Lineage |

B st:
| ] ST595
[ st515

B sT328

] sT10
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g M LVAba n k for Microbes Genotyping Home  Users | Daisbases

Public Databases

Listeria Query Views-  Panel selection =
Owned by aparisi

Columns (click to hide) ; Key - MLST_S5T - Serctype - data - origine - matrice - Nazione - Reglone - Provincia - abcZ - bglA - cat - dapE - dat - kdh - InkA

Strains per page 100 D . 2 1 s | Golopage | 1 a
b bl b ™~
Key® MLST_ST+ Serctype b data b origine b matrice b Mazione »  Regicns b Provincia b abeZ» bgld b eath dapEd darh Mhb IRkAD b » »
38 2 .} 2006 ALMENTI  Saisiceia stagionata Rsia Basicata " 3 12 k] 3 ™ 2 - 3
2 3 12h 2010 ALIMENT]  salarme Raha Lazia Roma 4 4 4 3 2 1 5 8
122 9 2 2010 ALMENTI  came macinata Rska Lazio Roma 8 5 (] 4 1 4 1 .
123 8 1i2a 2010 ALIMENTI  salmone: Raha Lazio Roma 5 8 2 Ll L 3 1 L}
124 388 i 2010 ALIMENTI  Lame da Sezione sha Tostana Meezzo 1 3 12 a8 3 o a2 . 3
1235 155 3 0 ALIMENT] - musc ol bovino Raha Basacata T 10 % T 5 2 1 2
1242 6 Abide 2010 ALMENTI  Mozzarela Rska Pugka 3 ] 3 3 1 5 . 2
143 6 abide 2000 ALIMENT  Mozzareda Raha Pugla 3 a Ll 3 3 1 5 2
1244 1 Abide 2010 ALMENTI  Ssisiccia piccants fresca Rska Pugka 3 1 1 1 3 1 3 2
L-LU ] e 2000 ALIMENTI  Salsiccia fresca o suno Raha Basacata L] 5 L 4 1 4 1 T

v LMVE
wLM1§

o

@
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Multistate Outbreak of Listeriosis

N. casi

Decessi

WStat?

Dati CDC
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Conte

Q Menistoro b Fotiote
il

Ti trovi in: Home > Temi > Alimenti » Sicurezza alimentars > Archivie in evidenza >Dettaglio In evidenza

Listeriosi negli USA dovuta a di ricotta itali;

Si comunica che a seguito dell’attivita condotta dal Ministero della salute con la S dell'Istitute iore di sanita e del Comando carabinieri per la
tutela della salute-Mas, per determinare le cause di listeriosi umana verificatesi negh Stati Uniti, a seguito di consumeo di ricotta della ditta *Fattorie
[s “ran stabil in G (B, il della di Bari ha disposts il sequestra su tutto il territoria nazionale dei ssguenti

prodotti:

= Ricotta frescoling mart toscandll
= Ricotta Torretta Marte
= Ricotta frescolina Marte arrostita

= Ricot

rarzotica Marte tipo greca

Ricotta marzotica Marte.

A cura &

Dirczione generale per . N o ke e & - - - - - o b
Figiene ¢ la sicurezza degli 1l ritiro dal mercato dei prodotti indicati, si & reso necessario a scopo precauzionale in quanto, non sono state riscontrare le garanzie sanitarie richieste dalle
alimenti e la nutrizione

1l sequestro, sempre su disposizione della procura, sara effettuato dal Nas ¢ dal Corpo forestale dello stato.

disposizioni normative in materia di igiene della produzione.
Si neorda al consumatore che |a listeniosi fa parte del gruppo di malartie definibii come tossinfezioni alimentan, e prende il nome dall'agente patogena che la
causa, il batterio Listeria monocytogenes.

La listeriosi & i i per le persene i » malati di cancro, diabete, Aids, le persone anziane, | neonati ¢ le donne in
gravidanza.

Data pubblicarione: 7 ottobre 2012
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Multistate Outbreak of Listeriosis
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TOTALE 392 270 74 | 33 10 AN

Profili genetici isolati | Profilo MLVA |Prob. MLST | MLST
| 21771343 ST8 ST8
I 192111756 ST2 ST2
ln 21271447 ST38 ST101
v 19271445 ST121 ST121

204101545 ST5 ST5
21671343 ST8 ST8
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A geneme

Joumnals ASMorg

Draft Genome Sequences of Six Listeria monocytogenes Strains Isolated
from Dairy Products from a Processing Plant in Southern Italy

Matteo Chiara,® Anna Maria D’Erchia,® Caterina Manzari,® Alice Minotto,® Cosimo Montagna,® Nicoletta Addante,©
Gianfranco Santagada,d Laura Latorre, Graziano Pesole,®® David 5. Horner,® Antonio Parisi¢
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cgMLST1748
2 isolate source_type year lineage cc ST
o [l SRR1068563  H 2012 [l ceiol 101
el [ sRRioGess2  F 2012 [l cecrot 101
[l SRRI068577 H 2012 [l cciot 101
[ RUEE H@ 2013 Il ce1o1 101
[l SRRI0685B4  H 2012 [l ccio1 101
_| W 568 H@a 2011 [l ceiol 101
W sRRi0G8s62 H 2012 [l cecrot 101
[l SRRI068563  H 2012 [l cciot 101
[l SRR10G8ZEE  H 2012 Il ce1o1 101
[l SRRI068570 H 2012 [l ccio1 101
P [ SRR10GBET4  F 2012 [l ceiol 101
[ sRRiOGESTS  F 2012 [l cecrot 101
[l SRRI0GBEE4  H 2012 [l cciot 101
P Il SRRI0GE578  H 2012 Il ce1o1 101
EE Il SRRI068SB1 H 2012 [l cciot 101
| SRR106B583  F 2012 [l ceiol 101
wo— I LM1840 F@a 2012 [l cecrot 101
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Annual epidemiological report
Reporting on 2009 surveillance data

and 2010 epidemic intelligence data

2011

The ability to recognise,
investigate and identify the likely
source of an outbreak remains
critically important for food and
waterborne diseases.



The backbone of the IFTN based on the 2007 dataset.

93

Ir.[E.;].

49

Ercsey-Ravasz M, Toroczkai Z, Lakner Z, Baranyi J (2012) Complexity of the International Agro-Food Trade Network and Its Impact on Food

Safety. PLoS ONE 7(5): e37810. doi:10.1371/journal.pone.0037810
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0037810
]
® PLOS | ons




v-

Qizs

istituto zooprofilottico sperimentole
dello pugha & dela basilicata

Conclusioni

Globalisation of Food Trade
“"The World on your Plate”

Salted butter- Ireland
garlic puree - China, USA, Spain
garlicsalt - China, USA, Spain

g Herb Butter:.on -USA
parsley - Fra.uce. UK
pepper - India
water - Ireland

Chicken Breast:Chicken - Ireland, Belgium

UK, Thailand ete,

Batter: Flonr - Beli;ium, France
Water - Ireland

- . Bread Crumb: Bread crumb - Ireland, UK
Chicken Kiev Rape-seed ofl - EU, Australia

Eastern Europe

Alan Reilly, CEO, Food Safety Authority of Ireland
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Discriminatory Power

~ rMLST

Local Outbreakinvestigation

SNPs
Alleles

from accessory reference ge-

nomegenes or pan.genome Suited for Global Nomenclature/surveillance

based wgMLST

Qutbreak- / Lineage-specific

ch LST Species-specific

Evolutionary Analysis
Pan-bacterial-specific

SNPS Species-specific schema

confirmatory/canonical

MLST

Speciation by rMLST
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SOCIETA ITALIAMA [H [HAGNDSTICA
Tl LABCHRATURI O VETERINARLA

Congresso Nazionale S.I.Di.L.V.

Matera 23-25 Ottobre 2019
Hotel MH Matera

INFORMAZIONI GENERALI

o Acoreditaments ECM per Medici Veterinari, Biologi, Chimici
« Tecnici di Laboctorio

Grazie per la cortese
attenzione



