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B. melitensis in Europa

Figure BR8. Status of ovine and caprine brucellosis, 2010
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Presente nella popolazione di Lepri e Cinghiali in tutta Europa
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Figure 11. Outbreaks and suspicions of porcine brucellosis in France (1993-2008) (NRL
data)

Strain isolated

O B. meitensis biovar 3 (1 dép) 0: Outbreak confirmed — no isolation
O B. swis biovar 2 (29 dépts) S : Clinicalfserological suspicion

The EFSA Journal (2009) 1144, 73-112

Francia - Prevalenza sierologica nel cinghiale 30%

Spagna - Prevalenza sierologica nel cinghiale S

*PCR-RFLP patterns of onmp2a and mnp2h genes with the corresponding restriction enzymes [34, 35]

* PCR-RFLP patterns of onip3 ! gene with the cormesponding restriction enzymes [34, 35]

n pattern obtained with the corresponding enzyme
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/‘ Quaranta V., Farina R., Poli A., Cerri D. & Palazzo L.1995. Sulla presenza di Brucella suis biovar 2
nella lepre in Italia. Selezione Vet, 36, 953-958

Joverral of Wil dlife Dineases, 4504 ), D009, gp. 11781181
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Epidemiologic SLIFUE}' for Brucella suis Biovar 2 in a Wild Boar

(Sus scrofa) Population in Northwest Italy
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TO4, Toring, ltaly; *Matiznal Reference Centre for Brucelosis, Terama, Italy, Studi di Torino, Grugliasco, Italy;
5Corresponding author (email: ezio.feroglio @ unito.it)

Jowmal of Wildlife Diecasrs, 383), 2003, pp. TIE-T22
: @ Wildlife Diseass Association 2003

Prevalence of Leptospira and Brucella Antibodies in Wild Boars
(Sus scrofa) in Tuscany, ltaly

Valentina V. Ebani,' Domenico Cerri,' Alessandro Poli,'* and Emesto Andreani' ' Dipartimento di Patologia
Animale, Profilazsi ed Igiens degli Alimenti, Facoltd di Medicina Veterinaria, Universita di Pisa, Viale delle Piagge,

2 |-56124 Pisa, ltaly; ? Comesponding author (email: apolig@vet unipi.it)

Wt bearnd Maliesa, 2017, 48 (4), 297404

R Izolation of Brucella suic biovar 2 from a wild boar in
. Presenza B. suis t;iovar 2 .- the Abruzzo Region of Italy
. Assenza B. suis biov_ar 2 Efﬂliﬁ“ﬁfﬁﬁﬂmﬁﬂfﬁ“m Daniela Di Francesca,
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David Fretin, Marcella Mori,

Unexpected Guy Czaplicki,
Brucella suis Christian Quinet,
Biovar 2 Infection Benoit Maquet,

. . Jacques Godfroid,
Ina Da":y Cow, and Claude Saegerman
Belgium

Emerging Infectious Diseases - www.cdc.govieid - Vol. 19, No. 12, December 2013

2012-2013 Brucellosi in Belgio — 7 casi
(6 B. abortus- 1 B. suis biovar 2)

2012 Brucellosi in Francia— 1 casi (1 B. melitensis)
RAPID COMMUNICATIONS
' Re-emergence of brucellosis in cattle in France and risk
for human health
S ey .Jﬂ.ﬂa.lvllizE:'T;Iél:ﬂsség:ﬂs:n&:gf&hfﬁ Rau-tur\eauj.jM Le I-vla.r.gn.v.e-'._ﬂ F‘clgnel-L-e-r_u.m_:‘.C d_":llrnnux':l: Dennetléres, M Faure,

2012 Brucellosi in Svezia— 13 casi (B. melitensis)
Garofolo G., Fasanella A., Platone I., Boskani T. Wahab T. 2013. Brucellosis
in Europe is still a threat? Reports from Italy and Sweden. Medical Biodefense
Conference 2013 Bundeswehr Medical Academy Munich (German
ottobre 2013




Nuww  BruEPIDA 2013 (ITA-FRA-

SPA)

» Sviluppare un nuovo metodo di diagnosi

diretto
 Sviluppare nuovi metodi molecolari PCR

» Sviluppare e perfezionare un metodo di
genotipizzazione
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BruEPIDA 2013 (ITA-FRA-SPA)

Task 1: Direct Diagnosis Strategy for Brucella

Step 1

Step 2

WP1
A

Selective broths
Metabolites, antibiotics, growth conditions...

Enrichmentbroths : Antibody-coated capture beads

Magnetization/ Concentration

Pellet of bacteria :b

Step 3

Step 4

WP2
1

\4

DNA extraction

Amplification and Data analysis

4

Design of direct PCR on the field specimens/ from heads
¥ Selection of the target genes, specific for Brucello at species/ biovar level

¥ Design of conventional PCR, real time PCR, HRM

g

Evaluation and Validation for Bm and Bs2 detection
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Task2: Molecular characterization of B. melitensis and B. suis bv. 2 isolates

WP3 : MLVA WPS5 : MALDI-TOF

Step 1 fomm Standardization Whole Genome Sequencing Development of a new
peptide extraction
Step 2 fuem evelopment of a reference Bioinformatics analysis for Buildup of a Reference
gtrams panel SNPs discovery Library
Step 3 fomm Analysis of Brucella isolates at broad andfine scales

Step 4 fomm Comparison SNPs typing with Companson of MALDI-
MLVA TOF with MLVA
Step 5 e | Epidemiological data on the distribution of B.melifensis and B. suis bv 2 in EU




Diagnosi diretta
WP1 e WP2

M | terreni selettivi di elezione per l'isolamento di
Brucella sono il Farrel e il Thayer-Martin
modificato.

1. Farrel e spesso inibitore della flora microbica
contaminante ma inibisce la crescita di B. ovis,
alcune B. melitensis e B. abortus

2. Thayer-Martin modificato permette |la cresu
di gran parte delle specie di Brucella ma aI

contempo inibisce meno la flora
contaminante
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] B. abortus B. melitensis
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Culture media

FIG. 1. Growth (number of CFU/plate) of representative Brucella species (see Table 1 for descriptions) on BAB-CS and three selective culture
media: mTM (15}, FM (15), and CITA (the new selective medivm developed in this work). Statistical comparisons of means (numbers of
CFU/plate) obtained for a given Brucella sp. for the different culture media were performed by Fisher's PLSD test. =, P = 0.0001 between FM and

any other culture medium. Marin CM, Alabart JL, Blasco JM Effect of Antibiotics Contained in

Two Brucella Selective Media On Growth ozﬁm“a ﬂ)‘rt,MBMeWs,n I\

and B-Ovie 1Clin Microbinl 24 100A A2G_A92R




Studio sviluppo brodo selettivo

| [omme-r——

! Piccole quantita di brucella possono essere
amplificate in brodocoltura limitando |la

crescita dei contaminanti

e Uso degli antibiotici secondo gli studi
precedentemente eseguiti (Ba, Bm e Bs biovar
2)

* La fermentazione degli zuccheri da parte dei y
contaminanti |

Discesa ph inibizione della crescita di Brucella
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L N Diagnosi diretta
TE WP1 e WP2

Testare fonti di carbonio alternativi agli esosi
1. Carbone
2. Glicerolo
3. Glutammato
Effettuare prove di sensibilita tra i 3 l[aboratori

4
PCR diretta

Dynabeads sensibilizzate con LPS \ ‘ h

WP4
L_J
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/. * 90% di identita nucletidica tra le sei specie classiche
(Hoyer e McCullough, 1968).

* Relativamente pochi polimorfismi separano le specie, in
particolare all'interno delle specie, i ceppi sono spesso
difficili da distinguere.

Uno dei metodi molecolari migliori per ricercare preziose
discriminazioni in Brucella e Multi Locus Variable Number
Tandem Repeat (VNTR) Analisi (MLVA)
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Scelta del pannello di loci
Scelta dei materiali di riferimento
Scelta degli algoritmi di analisi

Gentipizzazione Bm e Bs2

Journal of Microbiological Methods 92 (2013) 103-107

Contents lists available at SciVerse ScienceDirect

Journal of Microbiological Methods

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

Note
MLVA-16 loci panel on Brucella spp. using multiplex PCR and multicolor @Cmm
capillary electrophoresis

Giuliano Garofolo *, Massimo Ancora, Elisabetta Di Giannatale
Istituto Zooprafilattico Sperimentale dell/Abruzzo e del Molise *G. Caporale™ — National and OIE Reference Laboratory for Brugellosis, fraly

ARTICLE INFO ABSTRACT

Artide history: The Multi Locus Variable Number Tandem Repeat Analysis 16 loci panel (MLVA-16), involving singleplex

Received 24 August 2012 PCRs and agarose gel electrophoresis, is the standard genotyping method for Brucella spp., used also for the

Received in revised form 8 November 201 Brucella intemational online database. We describe an alternative, reliable, high-th -
igh-throughput MLVA-16 protocol

using multiplex PCRs and multicolor capillary electrophoresis.

November 2012 © 2012 Elsevier BV. All rights reserved.

Keywords:
MLVA

Capillary ele
Brucella spp.
Genotyping

Il protocollo MLVA-16 impiega normalmente singleplex PCR e AE.

L'uso di elettroforesi capillare (CE) in MLVA-16 non era mai stato
provato. Nello studio, un sistema di PCR multiplex con CE
multicolor per il pannello MLVA-16 e stato progettato, testato e
dimostrato di migliorare I'affidabilita.
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Workflow




Brucella MLVA 16 loci
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Locus Primer sequences (5' to 3') PCR mix Allele size range
concentration e e o B}
Bruce 30 F: PET- TGACCGCAAAACCATATCCTTC 02puM 119199 ) - = » = = = = . N .
R: TATGTGCAGAGCTTCATGTTCG o s R R R B ¥ ;
Bruce 08  F: PET- ATTATTCGCAGGCTCGTGATTC 02uM 312-384 E{ I ‘
R: ACAGAAGGTTTTCCAGCTCGTC —
Multiplex ~ Bruce 11 F:6FAM- CTGTTGATCTGACCTTGCAACC 02uM 257.1076 : . .
1 R:CCAGACAACAACCTACGTCCTG e N
Bruce 45 ;1_ %?&ngfgg ?éggg égCAG 02uM 133187 :I - l i i T - = - - * "" e e O | W | G
" - @4 | “Me | @e @) =
Bruce 19 F: NED - GACGACCCGGACCATGTCT 02uM  79-205 i B == = = D
R: ACTTCACCGTAACGTCGTGGAT — i ; il rresn e 1LEL ;
Bruce 06 F: NED - GATTGCGGAACGTCTGAACT 02uM 312-714 - - : - = 5 3 B =
Multiplex R: TAACCGCCTTCCACATAATCG . E
2 Bruce 42 F:VIC- CATCGCCTCAACTATACCGTCA 0,12 uM 164914 E
R: ACCGCAAAATTTACGCATCG =
Bruce12 F: NED- CGGTAAATCAATTGTCCCATGA 02uM 302-452 ] ]
R: GCCCAAGTTCAACAGGAGTTTC — T — ) .
Bruce 18  F:PET - TATGTTAGGGCAATAGGGCAGT 02uM  130-186 D | o e W |
R: GATGGTTGAGAGCATTGTGAAG S e B = wn = = n s ) ' . - M
Multiplex ~ Bruce 55 F: PET - TCAGGCTGTTTCGTCATGTCTT 02 M 193.553 e LB -
3 R: AATCTGGCGTTCGAGTTGTTCT = - - = = = = = = = = =
Bruce 21 F: 6FAM - CTCATGCGCAACCAAAACA 02uM 431-463 N L | 1 -
R: GTGGATACGCTCATTCTCGTTG [
Bruce 04  F: VIC - CTGACGAAGGGAAGGCAATAAG 02uM 313473 . . : =3
R: TGGTTTTCGCCAATATCAACAA B T -T-;h= r:m.uulmm nm.:lun e L]
Bruce 07 F: NED - GCTGACGGGGAAGAACATCTAT 02uM  134-246 - B = = T = = - = = T o = = . . . .
R: ACCCTTTTTCAGTCAAGGCAAA = ‘ | ‘
Multiplex ~ Bruce 09 F: VIC - GCGGATTCGTTCTTCAGTTATC 02uM 124292 il
4 R: GGGAGTATGTTTTGGTTGTACATAG S— i .
Bruce 43  F: 6FAM - TCTCAAGCCCGATATGGAGAAT 02uM  170-194 e P
R: TATTTTCCGCCTGCCCATAAAC — ot = = = = = = = = -
Bruce 16 F: 6FAM - ACGGGAGTTTTTGTTGCTCAAT 02uM 227-353 = ‘
R: GGCCATATCCTTCCGCAATA — -
——— T
%
L 0 | ‘
]
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Per rappresentare le possibili relazioni
evolutive tra 1 vari ceppi identificati da
profili allelici utilizzando I'algoritmo
goeBURST, che e un perfezionamento
dell’algoritmo eBURST, che E la sua
espapermette di generare Minimun
spanning tree(MST).

Il software e free.

Y

Francisco AP, Vaz C, Monteiro PT, Melo-Cristino J, Ramirez M, Carrico
JA. PHYLOViZ: phylogenetic inference and data visualization for
sequence based typing methods. BMC Bioinformatics 2012;13:87
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B Sinauer Associates, Ine. Publishers ‘
Sunderland, Massachusetts ‘

PAUP* Version 4
...tools for inferring
and interpreting

phylogenetic trees

Analyze

+ Molecular sequences
+ Morphological data

+ Other data types

Using
+ Maximum likelihood
+ Parsimony

+ Distance methods

PAUP

Profili allelici
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Panel manager
Stabllire bin per tutti I loc

http://mlva.u-psud.fr/mlvav4/genotyping/

g A
Brucella
Creation date: 2013-04-02 16:11:24
. . Strains . e
Contributing database Creator Creation Date Last Modification
Number
Brucella in i Christophe 2013-05-15 2013-05-15
S Tourterel = 15:08:20 14:08:20
Brucella ITALIA G Garofol 2013-06-11 2013-09-19
= = — == 14:52:41 16:36:24
o . 2013-06-11 2013-06-12
| i || Cu—R— 8 14:53:42 08:16:09
Bruceiia20 Gl 2013-11-06 2013-11-06
= = - L 11:30:09 11:44:47
2013-11-07 2013-11-07
v Brucella2012 Gilles Vergnand 1597 103405 10:44:47
I Reverse selection
S
Coordinated by: Christophe Tourterel
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W Sequencing
- Identificare i polimorfismi dei cluster circolanti in

Francia, Spagna e Italia
- Delucidare la storia evolutiva di B. suis biovar 2

- Sviluppare saggi di PCR per I'identificazione rapida
dei diversi genotipi circolanti
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B. melitensis MLVA vs MILST

= 250 isol
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ATTG

Lineage specific

ATTG
GTTG

GTTG

rMLST Pan-bacterial specific
ATTA
SNPs

ATTA “mMLST
AATA
AATA

Standardized

Species specific

Species specific
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‘ g MLVA-16
. " MLST

500 isolati
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B. melitensis e B. suis biovar 2
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WP5-MALDI-TOF MS

Linear Time-of-Flight

lon Source Region

extraction lenses

I I MR detector

flight tube

sample plate

mass ) >mass@

E una spettrometria di massa comunemente indicato con I'acronimo MALDI

(dall'inglese Matrix-Assisted Laser Desorption/lonization). La tecnica MALDI &
indicata per I'analisi di composti di origine biologica quali proteine, zuccheri etc.).
In microbiologia MALDI-TOF MS si basa sulla caratterizzazione dei profili proteici
del microorganismo e loro successivo confronto un database di riferimentoy '

=


http://it.wikipedia.org/wiki/Spettrometria_di_massa
http://it.wikipedia.org/wiki/Spettrometria_di_massa
http://it.wikipedia.org/wiki/Acronimo
http://it.wikipedia.org/wiki/Lingua_inglese
http://it.wikipedia.org/wiki/Proteine
http://it.wikipedia.org/wiki/Zuccheri
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M Verificare il possibile utilizzo
1. Strumento diagnostico - WP2
2. Metodo di genotipizzazione — WP3/4




- WP5 MALDI-TOF
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= —~ > Africa

Libano

13 casi brucellosi

Portogallo <

\%

MSP Dendrogram

Brucella meli is clinical isolate SMI R68-11 SMI

4‘—|: Brucella melitensis SMI clinical isolate R13_35 SMI

Brucella melitensis clinical isolate SMI R12_65 SMI

Brucella clinical isolate SMI R13_06 SMI

Brucella i is clinical isolate SMI R47_08 SMI

Brucella melitensis clinical isolate SMI R14_08 SMI

- Brucella melitensis clinical isolate SMI R95_11 SMI

o Tu r C h I a Brucella melitensis clinical isolate SMI R12_95 SMI

Brucella melitensis clinical isolate SMI R67_08 SMI
Brucella melitensis clinical isolate SMI R4&5_10 SMI|

Brucella melitensis clinical isolate SMI R12_87 SMI
Brucella melitensis clinical isolate SMI R15_08 SMI
E Brucella clinical isolate SMI R26_10 SMI

-|Brucella melitensis clinical isolate SMI R60_09 SMI
-|Brucella melitensis clinical isolate SMI R13_15 SMI
-|Brucella melitensis SMI R12_209 SMI

-{Brucella melitensis clinical isolate SMI R82_11 SMI

c : . . :
1000 800 600 400 200 o
Distance Level

mu

SMI-
Swedish Institute for
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