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THE 7th FP EU funded project ,Protection of Consmnthrough Mitigation of Segregation of Expertise
(PROMISE)” studies food-borne pathogens transmiitéal EU-28 through less researched gates. A number
EU-28 member states participated and took samptas Uifferent possible neglected routes of pathogen
transmission: food confiscates from travellersvamg at airports (Austria, Germany, Spain), foodftscated
from travellers passing ground border stations éGao Slovenia), food sold at black markets (Rompgrénd
food samples from a globally acting food import@rdece). At Austria’s main airport Wien Schwechatbre
than 11 tons of food are annually confiscated ftoamellers hand luggage. We accompanied the atyhfori 8
month and took 600 food samples of animal origirried along by passengers that flew into Viennarnfro
destinations assignable to 33 countries worldwitee total amount of food confiscated by these 60€cks
peaked to 1278 kg. By using ISO methods, we couwldfion a prevalence oBalmonella spplListeria
monocytgenemd VTEC of 1.1% (n=7), 2.5% (n=15), and 1.3% (n=*8%pectivelyCampylobactercould not

be isolated from any food commodity what was ssipg since several raw poultry meat samples were
confiscated.Salmonellaisolates belonged to serotypes Telaviv, Hadar,oOBrandenburg, Mbandaka, and
Anatum. TwoS. Hadar isolates from food originating from EgyptdaoneS. Anatum isolate from food
originating from Ethiopia tested multidrug resigtdnsteria monocytogenasainly belonged to the MLST (ST)
type 9 known to be prevalent in Asian countried. s&ven VTEC strains confirmed were non-0157: OZ:H2
06:H10, O8:HNM, 0O39:H48, 0178:H7 and Orough:H7. Ehaedy shows for the first time that food shuttled
illegally into EU-28 by global travellers is contarated at frequencies similar to those usually tbuvhen
domestic samples are investigated. However, yetastribed genetic variants could be transmittedo®k into

this issue, we performed a detailed analysis afleirce and occurrence of mutations in essentialarice genes

in 15L. monocytogenestrains isolated from a Romanian black market sebyefood vendors from Moldavia.
Novel virulence profiles as studied in cell cultw@related with mutations in thdy andinlA genes and with
the assignment to MLST types. Conclusively, ouadstow that food distributed through unregulateahaiels
may be contaminated at rates known from food sasriipleen from domestic markets. However, a riskivsrg
since strains with novel virulence traits might fobensmitted through such gates. That Introductibryed
unknown genetic variants of pathogens may play ssergtial role in risk management was dramatically
demonstrated by the recent EHEC outbreak in GerraadyFrance where an obscure EHEC serovar 0104 was
the causal agent harbouring completely novel vinceetraits. The pure amount of food shuttled illgga hand

luggage implies that the information of travellsh®uld be enforced.



PROBLEMSOF CONTAMINATION BY LISTERIA MONOCYTOGENESIN FOOD
INDUSTRY IN SLOVAKIA

EvA KACLIKOVA , JANKA KORENOVA, ADRIANA VEGHOVA, JANA MINAROVICOVA, P.SIEKEL, T. KUCHTA
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Listeria monocytogenas a pathogenic bacterium widely distributed ie @mvironment that can cause
listeriosis in humans. Cheese and meat products baen implicated in sporadic cases and in
outbreaks of listeriosis worldwide, including Slé&ia The pathogen was previously detected in small
and medium-sized food processing factories in Hevarhe aim of this study was to obtain more
detailed information on the character of contaniématby means of implementation of a tracing
approach based upon advanced sampling and moleuelfiods for sub-species identificationLof
monocytogened total of 400 samples were collected and analysetD10 - 2014 from the internal
environment of three cheese processing plants,2d4@8dswab samples were collected and analysed
from the internal environment of one meat procegpiant. Out of these, 60 samples were found to be
positive forL. monocytogenedRositive colonies were confirmed by real-time P&RI classified by
PCR-serotyping as well as classical serotypingotgpe 1/2a was found to dominate (80%) in all
three cheese processing plants, while serotypesdtid 4b dominated in the meat processing plant
(51 % and 27 %, respectively). Isolates were thdsjested to DNA restriction (Ascl and Apal) and
pulsed field gel electrophoresis (PFGE). Three qiyfges, 2 (30%), 9 (27%) and 1 (19%), were
dominant in the meat plant. The repeated presehiselates of certain pulsotypes during a threeryea
period indicated persistence bf monocytogenes the meat processing plant despite of regular
cleaning and sanitation. The sources of contanunatiould originate from external environment
(slaughter house) and, breaking the hygienic lratrieould cause contamination of the internal
environment of the plant. Application of the tragiapproach based upon advanced sampling and
molecular methods for sub-species typingLofmonocytogenefacilitated detection of potentially
persistent strains, identification of sources amates of contamination and, subsequently, willvallo

to optimize the technical and sanitation measwensure hygiene of the food production.

Financial support of EU project PROMI$&acknowledged.
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Despite the progress made in recent years regawtidgrstanding bacterial population structure and
dynamics in a constant environment, identificatedrpersistent strains df. monocytogeness still
challenging. The present study analysedLtheonocytogenestrains isolated from a meat processing
facility having in view to establishing whether ot persistence is involved in the contamination of
the establishment. Forty two isolates from sixtye grositive samples have been characterised by
serotype multiplex PCR and PFGE in order to haveowarall view of their diversity. In total 11
pulsotypes have been identified by PFGE, belontpn? serogroups: 1/2a/3a and 1/2c/3c. The PFGE
dendrogram suggests the existence of two persigalsiotypes (T4 and T8), if persistence is
considered the isolation of the same pulsotypenduseveral months to years. Susceptibility tests to
disinfectants such as peracetic acid, benzalkonihioride and hydrogen peroxide showed that
pulsotypes T1 and T2, which have not been isolgliently, were more resistant to benzalkonium
chloride than to peracetic acid and hydrogen pdexNo significant differences were detected
between pulsotypes regarding their susceptibildyperacetic acid and hydrogen peroxide. The
screening for identification of resistance gengacH, brcAB§ and stress survival islet (SSI-1)
revealed that both T1 and T2 pulsotypes harboub#mzalkonium resistance cassebeABQ and

the SSI-1, which have been detected by other relse in persistent strains. None of the pulsotypes
have got gacH gene. The in-vitro adhesion abilityLo monocytogeneso abiotic surfaces at
suboptimal temperatures (4°C, 10°C, 20°C) showed T8 pulsotype had good adhesion ability,
while T4 had the same ability as the other nonigkenst strains. Although not displaying typical
characteristics for persistence, the T4 and T8obyes were identified in all sampling occasions,
both in raw materials and on surfaces, suggestiognéinuous contamination of the meat processing
facility with these pulsotypes. Despite displayingaracteristics for persistence, the T1 and T2
pulsotypes showed a non persistent phenotype. Ghis be attributed to the possibility of a
spontaneous switch between persisters and nonstegssi a phenomenon that can occur in both
directions.In these circumstances, when referrmgedrsistence of. monocytogenestrains in an
environment, it is better to use the terminologyefumed to be persistent” and “presumed to be non

persistent” until clear prove is identified to sopgtheir classification.

The work has been funded by the Promise FP7 pr{jec265877) the Sectorial Operational Programme Human Ressubevelopment
2007-2013 of the Ministry of European Funds throtlgh Financial Agreement POSDRU/159/1.5/S/13239F bilateral project Romania-
Austria 753/2014.
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Recently, several European countries have invdsadlily in reducing pathogen@€ampylobactetransmission,
especially via specific food (mainly poultry meat)ains, but with very limited success — campylobaasis
with the notification rate of 55.49/100,000 in ye#312 remains the leading food-borne illness armdniost
frequently reported zoonosis in humans in E2ampylobacter jejunis the most prevalent cause of bacterial
gastroenteritis with still increasing trend in EW].[Moreover, the officially reported prevalencenthers are
thought to be significantly underestimated, dueuimlerdiagnosis and underreporting in different toes
Beside high prevalence in animals and retail (brpimeat, the increasing antimicrobial resistaisca prompt
problem, including multidrug resista@ampylobactertransmitted via food chain [2]. The resistanceirgia
ciprofloxacin, one of the first drugs of choice foeatment of campylobacteriosis has a more proredin
increasing trend in southern EU (e.g. Spain, witll% of resistance rate among human isolates i@)2&dd in
central EU, including A, Sl and HU with 61.2, 7@id 79.4 % of resistance rate, respectively [3]laAgvident
public health riskC. jejuniwas included also in the microbiological isolaterheme of the “Promise” project —
analyzing products of animal origin (POAOQ), illelyaimported by travelers to the EU. However, mdisigally
imported POAO were durable food products, e.g. &med sausages and aged cheeses, and consequeatly,
to the low water activity and low pH, harbored 6o jejuni Alternatively, aC. jejuni strain database was
established covering also the isolates from otlerces in the “Promise” partner countries (N=418)e
determined antibiotic resistance profiles for seastibiotics by broth microdilution method, with RGetection

of resistance genes and with mismatch amplificatiuutation assay and sequencing of specific regiites
Quinolone Resistance-Determining Region (QRDR)gyrA gene.Multilocus sequence typing in seven
housekeeping geneaspA, ginA, gltA, glyA, uncA, tkt, pgamd PFGE was done for tieolates from human,
animal, and meat sources as well as from envirotahésurface water and other) samples. The iso(ate$03)
were divided in groups based on the sequencgyph QRDR and compared with the MLST typing results.
Correlation was confirmed between CC21 aydA cluster 2 (87,8%), as well as betwegnA cluster 7 and
CC353 (32,3%) and CC354 (23,5%). We conclude thathigh ciprofloxacin resistance prevalence obskrve
indicates the clonal spread of quinolone resistavite CC21, not only locally as recently publisiHddl but also

in geographically wider EU region.

Acknowledgement is due to “PROMISE” (FP7-265877).
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CHARACTERISATION OF EGG LAYING HEN AND BROILER CECAL AND FECAL
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In this study we characterised the developmentagfcal microbiota in egg laying hens over their
lifespan, from the day of hatching until 60 weeksage. Using pyrosequencing of V3/V4 variable
regions of 16S rRNA genes for microbiota charastion, we were able to define 4 different stages
of caecal microbiota development. The first stagpedd for the first week of life and was charaetati

by a high prevalence dEnterobacteriacea€phylum Proteobacteriy. The second stage lasted from
week 2 to week 4 and was characterised by nearlgbaolute dominance dfachnospiraceaeand
Ruminococcaceagoth phylumFirmicuteg. The third stage lasted from month 2 to montmé was
characterised by the successionFogimicutesat the expense dacteroidetesThe fourth stage was
typical for adult hens in full egg production agédnonths or more and was characterised by a
constant ratio oBacteroidetesandFirmicutesformed by equal numbers of the representativdmtsf
phyla. In the second part of this study we compdhedfecal microbiota composition in egg laying
hens and broilers originating from 4 different GahEuropean countries. The core of chicken fecal
microbiota was formed by 26 different families. Rat unexpectedly, representatives of
Desulfovibrionaceaeand Campylobacteraceaeboth capable of hydrogen utilisation in complex
microbial communities, belonged among this core nutrobiota families. Understanding such
metabolic bacterial mutualisms in complex microhiatystems may allow for interventions which
might result in the targeted interventions reducfogdborne zoonoses such as replacement of
Campylobacteraceady Desulfovibrionaceaeand a reduction offampylobactercolonisation in

broilers, carcasses, and consequently poultry prealucts.

This study was supported by PROMISE project 7trienaork Programme.



BACTERIOPHAGES FROM CONFISCATED FOOD, LYTIC FOR FOOD-BORNE
PATHOGENS

. TOTH, D. SvAB

Institute for Veterinary Medical Research, CentneAgricultural Research, Hungarian Academy of Bcés, Budapest, Hungary

Bacteriophages frequently carry non essentialf fifsall virulence genes including Shiga toxin
production encoding genes and promote the evolatidroth pathogenic and non pathogenic bacteria
by integration to their genomes. However these lsigps could be also induced and the lytic free
phages could interfere with bacterial strains prege their environment. These lytic phages could
modify the sensitivity of the isolation procedusfdtogether 207 confiscated food samples of animal
origin were tested for the presence of Shiga/Verintproducinge. coli (STEC) and bacteriophages.
By using ISO 16654:2001 for O157 and ELISA basedaBireen Verotoxin we could not isol&ie
coli O157 or STEC but we were able to isolate lyticgasa By using mitomycin C at Oi/ml final
concentration as inducing agent aAdcoli K-12 C600 strain as indicator strain lytic phagesre
isolated from 10 % (21/207) of the food samplegctbn microscopic studies revealed that the lytic
phages represented different families includindetaMyoviridag Syphoviridaeand filamentous
Inoviridae The induced phage suspensions frequently comtaim@e than one type of phages. The
host specificity of lytic phages was tested by spstay usingE. coli strains representing
enterohaemorrhagic (EHEC), enteropathogenic (EPE@)pathogenic (UPEC) avian pathogenic
(APEC) E. coli pathotypesShigella sonnei, Cirobacter rodentiuamd severabalmonellaserovars
including Enteritidis, Typhymurium, Hadar and Infign Different lytic patterns were observed and all
the testedE. coli andS. sonnestrains were lysed by at least one phage. Integhgtthe isolated lytic
phages lysed the EHEC and atypical 0157 straimsdesd thes. Typhimurium study strain was also
lysed by four phages. Results indicate that furitedies are justified to elucidate the inhibiteffect

of lytic phages that might influence the isolatmfrfood-borne pathogens from food.

Financial support of EU FP project Prom{265877) and OTKA (K81252) is acknowledged.
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Microbial risk due to illegal food import has notdn investigated so far. Here we aimed to reveal
frequency, phenotype and genotype of verotoxigénicoli (VTEC) and ESBL-producing multidrug
resistant (MDR)E. coliisolated from foods of animal origin confiscatediee EU airport borders. Of
the 1500 food samples confiscated at the airpdrgistria, Germany and Slovenia, the most frequent
were cheese and meat products primarily from Tugkay from Balkan countries. The VTEC bacteria
were isolated using ISO 16654:2001 for O157 andafitken® ELISA based PCR testing stk
genes or ISO/ TS13136 for non-O157 VTEC, resultim@5 isolates of VTEC (1%). In addition 600
samples from the Vienna airport were also teste@ &BL-producing MDRE. coli, using cefotaxime-
McConkey agar. We identified 1B.coli strains as ESBL/MDFE. coli. (0,9%) for phenotyping for
antimicrobial resistance and for genotyping by weécray (Identibat AMRO5). The 15 VTEC
isolates were phenotyped as Stx toxin producing@b87 strain. Only one isolate, from Turkish
cheese, proved to be EHEC (026:H46). The remaidigstrains represent uncommon VTEC
serotypes wittstx1and/orstx2genes. Microarray analysis (IdentiBaEc03) revealed a wide range of
other non-LEE encoding virulence genes. Pulsed féctrophoresis (PFGE) showed high genetic
diversity of the strains. Multilocus sequence tgp(MLST) established three new ST types (ST4505,
4506 and 4507) in the MLST database, and indicdteexistence of 5 small clusters with no relation
to origin or serotype/genotype of the strains, fgresenting several human-related ST types. All
VTEC isolates were sensitive to 18 antimicrobialevant to human and/or animal health, and did not
contain resistance gendsSB/MDR E. coli were resistant to at least 3 classes of antimial®b
Microarray analysis detected TEM-1 in all but otr@is and a variety of genes encoding resistances
to other ESBLs (CTXM-1, OXA-1), trimethromprim, tatycline, aminoglycosides and classl/class2
integrons (8/14 isolated.coli virulence microarray detected 2-6 virulence genesl but one MDR
E.coli, and one of the strains qualified as an atypi@EE. Even though the frequency and attributes
of isolated VTEC and ESBL/MDR.coli did not represent an immediate major risk throiligigal
food import for the countries involved, it is sugtgd that the unusual serovars of VTEC as wehas t
virulence and antimicrobial resistance determinahtSSBL/MDR E.coli detected here, may indicate
a future emerging threat by strains in illegallypionted foods.

EU FP7 PROMISE (Grant No: 26587%),Dr. Maria Herpay, National Institute for Epidertugy, Budapest.
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