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Bacteriology: )1
Research, strategic guidelines, and projects
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Dr. Giuliano Garofolo
Study tour: Animal Welfare in the European Union
Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise — January, 31, 2017
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Food safety OF N

%

S
§:
~ S Restaurant-associated foodborni t
a3 5 i an 2
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136 outbreaks
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CUISINE

@ Indian

@ Sandwich

@ italian

@ Continental

@ Seafood

[’J‘SIMB%EEHAKUI; @ Chinese
@ 6ritish

20
R @ American
‘ ‘ Py
s @ Other cuisines
SR e

SOl @ Not known

s Nadieh Bremer @NadiehBremer

* Salmonella PT4 (paratyphoid) & VTEC 0157 (Verocytotoxin producing Escherichia coll (E-coll)) can cause serlous
1 Other includes Giardia lamblia, Shigella spp., Staphylococcus aureus and shelifish toxins Data source: http://bit.ly/1zNNCo4
The Kantar Information Is Beautful Awards
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Confirmed

> 200,000 cases EU
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~ 9 million campylobacteriosis cases per year in the EU27

Estimated disease burden is 0.35 milion DALYs per year
and total annual costs are 2.4 billions
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The National Reference Laboratory for campylobacter has been
designated at the IZSAM by a note dated 7 March 2007 of the
Ministry for Health .

The NRL for Campylobacter carries out the tasks referred to EC

regulation no. 882/2004
Specific tasks of the NRL are:

Confirmation, of the diagnosis carried out by other laboratories
Standardization of methods of analysis
Organization comparative tests between the official national laboratories

Production, possession and distribution to other official laboratory of reference
materials

Dissemination of official methods of analysis
Organization of training courses
Preparation of field plans )

Collaboration with other EU Reference Centre and with Community and Third
Countries

Support to the Ministry of Health

Research "‘\




Research projects

a)l-Source tracing the sources of Campylobacter
jejuni

b) Camchain using symbiotic bacteria to tackle
Campylobacter

c) CombAT Campylobacter: characterization of
poultry microbiota for selection of protective flora

d) Air Sample: fast and reliable diagnosis from air
samples from the farms y

‘e aml1wa

Animal Health and Welfare ERA-Net
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Cross validation Tracing Back Clinical Campylobacter
jejuni in the Northwest of Italy and

o Assessing Their Potential Source
9 7 A) PO u It ry, Elisabetta Di Glannatale®, Giullano Garofolo®, Alessandra Alessiani®, Guido Di Donafo?,

Luca Candeloro:, Walter Vencia®, Lucia Decastelil* and Francesca Marotfa™

98% Ruminats 1 itional Refarence Labarstory for Campylobasiar lstituto i imentals del'Abnizo & dsl Molse
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5, Caporale”, Teramo, taly, * Department of Statistics and GIS, Istituta Zocproflatiico Sperimentale dall'Abruzzn @ del
Mofss %G.Caparals”, Taramo, Haly,  Faod Hygisns and Safsty O , Istituto i tale el

77% Wild birds, 62% environment Fartn s e o T
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CamcChain project

Campylobacter reduction from farm to slaughterhouse

Effect of a Synbiotic Formula for reducing Campylobacter jejuni in infected broilers

To verify in vivo activity of the B. longum subsp. longum PCB133 with Xylooligosaccharides (XOS) to
reduce the cecal concentration of C. jejuni

7 5570775432
- 5,015845284
S 6
3
= O
°
c 4 +— Group A
g >3 m Group B
s mGroup C
g 1 m Group D
o)
G 0

Group A Group B Group C Group D
Day 40

An interesting outcome concerned the high number

of endogenous bifidobacteria
5% of chickens resister

The results underlined the effectiveness of
the synbiotic product in reducing
Campylobacter jejuni in infected chickens
(3 10g10 of reduction).
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CombAT Campylobacter: characterization of poultry
microbiota for selection of protective flora

CATCh

P1 Campylobacterin the far WP2- Method development

Compositional differences of cecal
R — microbiota and cecal metagenome of
J poultry free and colonized by
- Campylobacter.

WP3- Characterization of poultry ceacal microbiota Pre“m'nary data for the Select|on Of

: transplantable flora for prophylactic or
- therapeutic use in broiler chickens

ﬁ

Period
24 months
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s o Air sampling:

A Low-Cost Screening Tool in Biosecured Broiler

Production
Acronym: AIR SAMPLE
EU funding: Approx. 1 mill. Euro
Period: 2 years (Jan 2018 - Dec. 2019).
Coordinator: Jeffrey Hoorfar, DTU Food.

Partners:

Julia Christensen & Jeffrey Hoorfar, DTU Food. Copenhagen, Denmark.
Gro Johannessen, Mona Torp & Camilla Sekse, NVI. Oslo, Norway. y
Renata KarpiSkova & Ivana Kolackova, VRI. Brno, Czech Republic.
Kinga Wieczorek & Jacek Osek, NVRI. Pulawy, Poland.

Elisabetta Di Giannatale & Giuliano Garofolo, IZSAM. Teramo, Italy.




a Pre-slaughter sampling
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«+Chicken hose e

L z

Campylobacter not detectet
boot swabs.
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Enrichment broth Enrichment gPCR B

—
Diagnostic
Metagenomics

Selective plates

Colony PCR
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v Earlier test results.

v Simpler sampling and shipping.

v’ Lower overall costs.

v’ Cleaner sample or less PCR inhibitors.

v'Suitable for culturing, as well as PCR and
sequencing y
v Generic sample for multiple pathogens.
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AIR SAMPLE

WP1- Method development

Task 1.1 Task 1.2
Sample bank Protocol

WP2- Validation and standardization

Task 2.2
Dissemination

Task 1.1 Creates a sample bank (air boot-swab samples) from different regions
Task 1.2 Develops of a non-complex DNA extraction protocol for qPCR or diagnostic
metagenomics of gelatin-filter samples

Task 2.1 Focuses on validation of air sampling and DNA extraction methods
Task 2.2 Will promote the outcomes of the project to relevant stakeholders

| p - y o - —




Animal health

-Aerobic and anaerobic culture for the presence of bacterlal pathogens
*Mycoplasma

Culture for fungal pathogens

«Campylobacter

*Brucella

Listeria

«Salmonella



Brucellosi, 20';% “anno peggiore: a Messina 136 casi
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Diagnostic Workflow in Clinical Bacteriology

Meta-genomics I Genomics
Cultivation

Identification

Susceptibility Genotyping

Samples Media for culture Growth and subtyping Susceptibility Typing
Rapld 1-2 days 1-2 days 1-6 weeks
growers [ < " L \r 1 \
[0 ' ?
Sterile Blood ~— | A ' ot Aerobic bacilli |ananss P saaues >
R Y i B
BOd'v fuid o= I | B Gramstain | ! 'g \':E Staphylococcl  ssssssds ivnnsedn
Gt | % E
Urine - C i % '3 7
1 ",. ’: { i Streptococcl  [sresss TS =
P [eiichee p | SE— :
| o‘ .:..' ] : Fastidiows |~ P o punal >
s ! 5 organisms
| Surface swabs | eSbe———a | [ | = . Atinsaniod
! o <
! m— W Y w U Anaerobrc
| Sputum | " e - AGAnESMS ARTSEpEIRRe &
\ | %'5 | Miscellaneous, ?
Contaminaed Faeces : | ‘eg Legianello spp, | **7 """ P revee ->
Acid fast stain > Myr.le ; e ——
_and Hain test L A | All Mycobac teriurm
tuberculosts
L . J L J
'ﬁrm‘-?*'"mm’ 1-3 weeks
we
AN isolates

*Claydon et al. (1996). Nat. Biotechnol. 14:1584 |
Mellmann et al. (2008). J. Clin. Microbiol. 46:1946 |

of samples / isolates

NGS* WGS™

"NGS, next generation sequencing; WGS, whole genome (shotgun) sequencing.
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Colony morphology is a method that scientists use to describe the characteristics
of an individual colony of bacteria growing on agar in a Petri dish.

TEST POSITIVO

leleean eue
e,
\ /,\!/ A . i 4
Con gl esempi su riportat

U ARA LDC ODC (GIT| H28 URE TDA IND |
—_—_—mnmMmMAA m
i su iportati non si intende sostituire la tavola di lettura della scheda tecnica.

* source y |
* diffusion of diseases. +
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nee=fraditional epidemiology discovers
relationship among people, animals,
places and items that might have the
opportunity to spread the disease
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BRUCELLA MELITENSIS

' /,
SALMONELLA

STAPHYLOCOCCUS ENTERITIDIS

AUREUS ;

BACILLUS
CLOSTRIDIUM
BOTULINUM ATAEACES

CAMPYLOBACTER
JEJUNI

BURKHOLDERIA
PSEUDOMALLEI




T Molecular Epidemiology
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 Molecular epidemiology finds out phenotipical and

genetic relationship among infectious agents to
suggest the source of infection, the trasmission path

and the biological relation
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h N Multi locus VNTR analysis

MLVA profile of strain 1: 6-3-6-4-3-5-4-7
MLVA profile of strain 2: 6-3-4-4-2-5-7-7
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Infection, Genetics and Evolution 19 (2013) 559-70

!rZESRib&BMUMH Contents lists available at SciVerse ScienceDirect o — ,_m;;
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journal homepage: www.elsevier.com/locate/meegid

Investigating genetic diversity of Brucella abortus and Brucella melitensis @Cmmrk
in [taly with MLVA-16

Giuliano Garofolo **, Elisabetta Di Giannatale®, Fabrizio De Massis® Katiuscia Zilli*, Massimo Ancora *,
Cesare Camma®, Paolo Calistri?, Jeffrey T. Foster®

*Istituto Zooprofilartico Spermentale del"Abruzzo ¢ Molise “G. Caporale”, National and OIE Reference Laboratory for Bruceliosis, Via Campo Boario, 64100 Teramo, fraly
" Center for Microbial Genetics & Genomics, Northern Arizona University, Flagstaff, AZ 86011-4073, USA
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200 strains from 2011,2012, 2013

1 Seriel

East Mediterranean

12 MLVA11 genotypes 96,2 % strains
Belong to West Mediterranean

1 MLVA11 genotype East Mediterran

1 MLVA11 genotype America WestMediterranean
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Ferrara northern Italy

N Molecular Epidemiology

B. melitensis biovar. 3

MLVA results:
MLVA 11 - lineage East Mediterranean
MLVA 16 - identity less then 50% with

italian isolates

Anamnesis: citizen from Syria with
recent history of travel in his country

rervae

4

. ol
EUROPE_and the
MIDDLE EAST
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Salerno southern Italy
B. melitensis biovar 3

rian, e ; — -
3amo r/ e Caposele  ESHI - Emt
i SS574 { <,
- RS & E=m Calabrito e
Nocera 3 - X m f
5 Acemo ! ) \
Colliano X
ino ; / N
ella Oliveto Citra N
Campagna : San Gregoric
Macchia o C_ld_mtursn Magno
Quadrivio nne

MLVA :
MLVA 11 — lineage West Mediterranean
MLVA 16 — 100% of identity with isolates from

Buccino

ol \ Altavilla
Bivio Santa Silentina
Cecilia

livestock of a farm in the same region Cao PO .

Relationship between human and animal cases.
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