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water
I[TANEITIZTHMIO
I[TATPON

«H mpoaomion tng Anpootac Yyelag, Unopei va

ETUTEVYOEL, KUPLWC HEOW:

TpoAndINng

TOU EAEYYOU TwWV NEPLParlovTikwy cuvOnkwy,
yEYovOoC Ttou Ba odnynoet kat otnv mpoAndn tTwv
VOO UATWV»



water

[TANEIIZTHMIO

[IATPON

H TouTomolnon KoL TUTtomoiLnon EVOC
LLLKPOOPYOVLOMOU ELval CNUAVTLKA yla TNV ;
0 , Kol TN TWV HOAUOCHOTLKWV
aoBevelwv.

O PpoodLOPLOUOC TWV OLAPOPETIKWY OTEAEXWV EVOC
eldouC ULKPOOPYOVIOMOU E€lval GNUOVTIKOC Kol yila
ermidnuLoAoylkouc Aoyouc.



water

[TANEIIZTHMIO

sgede KPITHPIA I'TA THN EIIIAOI'H THX KATAAAHAHYX TEXNIKHX I'TA ' THN
TAYTOIIOIHXH KAI TYITIOITOIHXH TQN MIKPOOPTANIZMQN

» lkavotnta Tumonoinong

» [ooooTo TwV BakTnpilwv mMou Umopouyv va Tumonotnfouyv
» Avamopaywylpotnta

» EmoavoAnPuotnTa Tou amOTEAECHATOC
» JtaBepotnta

> lkavoTNTO TWV OPYaVIOHWV va dtatnpouv To TipodiA Toug
» lkavotnta dtoxwplopou (mepimou 95%)
»  EmdnuioAoyikr taution Kat oupudwvia
» MetaBAntotnta

» lkavotnTta va ToUTomoLlouvTalL omoladnmote naboyova JE HULKPEG TPOTIOTOLNOELG 0T HeBodoloyia
» EukoAila xpriong
» EukoAla epunvelog amoteAeocpAaTwy

» Kootog



water

[TANEIIZTHMIO

[IATPON

TEXNIKE2 TAYTOINOIH2H2 KAI TYINMOMNOIH2H2

Ot pEBodol Tautomoinong Kat TUTIOTIOLNONG TWV LIKPOOPYOVLO LWV
Slakpivovtol og SUO KATNYOPLEC:

A) QOLVOTUTILKEC

B) lOVOTUTILKEC



2YTKPITIKO2 MINAKAZ ME©OAQN TYMNOMNOIHZH2

Bideong] O)\a Métpua Télew
AvOextikdmnTa o€ avtiBloTikd Oha L }a Té)»etra
Evpeon opdTumon To mo onuovtikd K,OLM K’OLM
Toronoinon pe PakTnploPdyovg IowciAn VD }a Msrp}a
H\extpopopnon pe Multi-locus Enzyme Térew T Ko
»>Plasmid profile analysis Kon Kain Aprot
» Avaivon pe éviopo mePLopIGUOoD Oha Kan Apiom
» Avilvon piotomov Ol Ko Ko
»Hlextpopopnon petaforiiopevon mediov Oha Apion KaAn
>PCR-Ribotyping Ola Kon TToAd Ko
>»PCR-REA Ola Kaon [ToAV koA
>RAPD Oha IToAV xaAn IToAV xain
> Sequencing Oha Kan Mértpra
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[TANEIIZTHMIO
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OAINOTYNIKEZ TEXNIKEZ

Baoilovtal oTnv avaAuon TwV TPolovIwyV T YOVIOLAKNAC
Ekbpaonc MPoKeLUEVOU va StadpopormolnBouv ta oteAexn HETAEU
Touc. EAgyyovtat :

Bloxnuwka mpodiA (API test)

AvBEeKTLKOTNTA O€ QVTLBLOTIKA

AvTlyova TIaVw oTNV KUTTAPLKN ETtLdAVELD

Tumol Baktnplodaywv



....TTATI EINAI ATTAPAITHTH H
Weato MOPIAKH BIOAOTIA;

>to meptBarrov, (m.x. vepa, xwpa) ot ocuvOnkec oAAalouv
ouveXwe SLOTL To TtePLPaiAov

Elvaul N ebapuoyn TwV LOPLOKWY TEXVIKWVY TTIOU EXOUV
xpnolpuomolnBel KUplwe o€ KAWLKA OTEAEXN, OE OTEAEXN TOU
armopovwvovtat arno nepLtarioviika deiypata

OL pkpoopyaviopotl oto mepLparlov pmopel va sival
(viable but not culturable)

Evw €xouv avadepBel moANEC vdatoyevelc Kol TPOPLUOYEVELC
aoBevelec povo oto 40-50% Twv MEPUTTWOEWV NTAV SuUVATOV va
Bpebel n awtiaa Aoyw NG €AAeWPNC KATAAANAWY TEXVLKWV
aviyvevonc Ko Tumornoinong
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[TANEIIZTHMIO

[IATPON

I'TATI EINAI AITAPAITHTH H MOPIAKH BIOAOITA;

Ol TeXVIKEG TIOL YPIOLHOIIOLOLVTIAL TTOAAEG (POPEG Elvdal
AVENAPKELG

Ot KAAEPYITIKEG TEXVIKEG IIOL LIAPYOLV ONHEPA OEV
gYouv TV dakpifeld Kat TV €LEOIKELON Yla Vd
KATAPETPIO0DY XapnAd ertneda radoyovaov
HKPOOPYAVIOP®V

Ot KalepynTikeg texVvikeg ypertadovtat Ypovo yid v
£KOOOI TOV ATIOTEAEOPATOV

Oplopevol pIKpoopyaviopot 0ev KalAtepyoovvtat



ANEIIETHMIO
ITATPON

water

...XAPAKTHPIZTIKA MOPIAKQN TEXNIKQN MOY
BOHOOYN 2E OEMATA AHMOZ2IAZ2 YTEIA2

EvaiocOnotla
E€elOikevon
2 UVTOLLOC XpOVOC avaAuong
Mn KoAALEPYNOLUEC LOPPEC



HXTOR water
....I[TATI EINAI AITAPAITHTH H

MOPIAKH BIOAOITA;

Moplakn avixveuon Kol TUTTOTIolnon UIKPOOPYAVIOUWY OE
KALVIKQ Ko TtepLBaAAovTika deilypato

Moplakr) cuoXETION Kol ETLONLLOAOYLOL LLKPOOPYAVIOUWY OE
Aolpwdn voonpota

[MOLOTLKOC EAgyx0oC Selypatwy mepLBaillovtoc Kot Tpodipuwy

Ektipnon kwduvou amo tov kaboplopo tne mPoEAEUONE TNG
LOAUVONG

KaBoplopoc BLoAoylkwy SEKTWV O€ XpOvia Voo LaTa



water
g CEIITAHMIOAOITA KAI

BIOEIIIXTHMEX

e ErubnuioAoyia tpodlpoyevwy Kol udaTtoyevwy
ETULO NULWV
e Aviyveuvon maBoyovou ULKpoOopyavIoUoU o€ delypata

* JUOXETLON TOU OTEAEXOUC IOV QATTOOVWONKE Ao To
delypa Kol Tou OTEAEXOUC ATTO TOUC 0OEVELC

* MopLakn smdnuioloyia

* MopLOKr) CUCXETLON OTEAEXWV ULKPOOPYOVLOUWV
TTOU £XOUV amouovwOel amo dtadopeTika
delypota
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MOPIAKE2 TEXNIKE2

Baoilovtal 0TNV avaAuon tTng Hoplakng SoUng Tou opyavioUouU.

H poplakn tumormnoinon XpnolUOTIOLEL TN HOPLAKN TolKIAopopdLa
LETAEL TWV ULKPOOPYOVLIOUWYV arto To 1blo eldoc.

O tuxaiog¢ emavacuvduaopoc kot ol petaAAdéslc tou DNA
SnULoUPYOUV TN VEVETIKN TolkAopopdlor peTaE Twv OLwV
eldwvV TToU CUAAEyovTaL Ao TG OLAPOPETIKEC TINYVEC, TIEPLOXEC,
n/ Kol xpovo.
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[TANEIIZTHMIO

[IATPON

MEPIKEZ AMO TIZ MOPIAKEX TEXNIKEXZ MOY EQAPMOZONTAI
2YNHOQ2 2E EPTAZTHPIA AHMOZIAZ YTEIAZ...

Blot hybridization assay

In situ Nucleic acid Hybridization

PCR, Nested PCR, RT-PCR

PCR-restriction enzyme analysis (PCR-REA) 1 PCR-RFLP
Multiplex PCR (Triplex PCR)

Cell culture-PCR

PFGE

Randomly Amplified Polymorphic DNA (RAPD)
Real-Time PCR



water

...Ol MOPIAKEZ TEXNIKEZ MTNOPOYN NA
XPH2IMONOIHOOYN TlA:

[TANEIIZTHMIO

[IATPON

a) Avixveuon, Tautomnoinon Kot tumonoinon Baktnplwv Kot twv o€
nepParroviika deiypata (Oalacowvo, mOoLuo, eRPLaAWUEVA,
AUpata) r Ko tpodLua

B) Avixveuon kat tauvtomoinon maboyovwv Tou armopovwonkav
ano nepBarloviika Sslypoato Kot TpOodLUa o€ TTOAU GUVIOLO
XPOVLKO OLAOTNLOL OXETLKA LLE TLC KAAALEPYNTIKEC TEXVLIKEC

v) Avixveuon pn KaAALEPYNOLULWY HopdwV BakTnpiwy Kol Lwv

6) EmudnuioAoylkn UEAETN TNC TOPOUOCLAC TWV ULKPOOPYOVLIOUWV
KaBwWC KL CUCYETLON TNG TIAPOUCLAC TOUC



water
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MEPIKEX EGAPMOI'EX TQN MOPIAKQN
TEXNIKQN 2E ITEPIBAAAONTIKA AEII'MATA

IxvnAdtnon tng nnyng nmpogeAeuonc tTNG UIKPoBLoAoyLlkAc LOAUVONC

Avamtuén texvikng yla tn Slakplon tng mpoglevong (avBpwriiva - (wika
KoTpava) tng E.coli Tou amopuovwVvEeTaL armo To eptBAaAlov.

Avixveuon Ko tuTtonoinon tTwv mepLBarloviikwy pukoBaktnpldiwv oto vepo
Avamtuén pebodou ywa tnv Tawtoxpovn oavixveuvon Salmonella spp. kot
Shigella spp. ota pudia (multiplex PCR)

Avixveuon, Toutomnoinon Kal Tumonoinon twv Entero-wwv, Adeno-wwv, LoU TN¢
nratittdac A, Rota-wwv, Noro wwv TOU QIOMOVWVOVTAL oo To Avpota.
Xpnowuormoteitat PCR kat Sequencing

Avartuén pebodou ywa tnv TAWTOXPOVN avixvevon twv oteAexwv Vibrio kot
Salmonella kat E.coli o meptBaAlovtika deiypota (triplex PCR)
EmidnuLoAoyLkn tpocEyyLon NG mapouaoiog Llwv o€ Avpata



2l s-048

Figure 1. PCR product (439 bp) with use of primers by the gene hsp65.

Lane 1: X174 x Haelll (1353, 1078, 872, 603, 310, 281, 271, 234, 194, 118,72 bp), Lane 4:
negative control, Lane 2,3,5,6,7 PCR products (439 bp) Lane 2: 102 cfu/ml, Lane 3: 103 cfu/ml,

Lane 5:10% cfu/ml, Lane 6: 10 cfu/ml Lane 7,8,9: PCR products after pre-enrichment of the
sample, 1 cfu/ ml, 10 cfu/ ml and 100 cfu/ ml correspondingly.



Upper Gel: PCR products digested by

BStEII e

Bottom Gel: PCR products digested by
Haelll

Shia - Lane 1: Marker ¢pX174 xHaelll
| : Lane 2: M.chelonae

Lane 3: M. chelonae

Lane 4: Unidentified

Lane 5: M. gordonae

Lane 6: M. chelonae

Lane 7: M.gastrii/M. kansasii
Lane 8: M.chelonae

Lane 9: M.gordonae




Haelll

~entl- i

1 801 40 bp ——— M. triviale
17530 bp — Af. vaccrae
140/105 bp ——— A szmigai

1 40 bp AL flavescens |

=210 bp —— — Af. chelonae s5. chelonaes
1737125 bp — A haemoprhilurm

—19V140 bp — Af. terrac
13WL1IS/70 bp — M. gordonae I'V
L 13105 bp — "Af. genuavense

—20D/135 bp — Af. simiac
-1 60/1 15/B0 bp—— Af. marinum
~160V60D bp ————— AMf. chelonae s5. abscessus
~1557150/,100 bp— Af. forfuifum ss. peregrinu
=-155/135/9S5 bp — M. scrofulaceurmn
1507100 bp ——— A flavescens If
~140/115 bp —— M. gordonage V
1 SO/1I0S5/70 bp — M. kansasii
130105 bp —— Af. avium
—155/110 bp — M. asiarticum

AL,

AL,

QL FLerTi

—175/80 bp

N —16/130 bp ————— smegrnatis
140/83 bp — 1 s50r1 16770 bp — M. shimoidei

L 140105770 bp — M. gastriyAf. kansasii

~1 5S5/140/60 bp — AL, intracellulare/MAF St 1
—125/100 bp —— 11551 10/70 bp — M. malmdense
L140V120 bp — ¥ — M. gordonae 11T

2357115 bp — Af. gordonae IT
1705115 bp — A, gordonae I
170105 bp —— AM. xenopi
—160/140/70 bp—- Af. tuberculosis complex
—160 bp ——————— MM nonchromogenicum
—155/135 bp ——— M. fortuituurn s5. forftuitum
150/135 bp —— M. fortuitiern ss. 3rd varia.
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[TANEIIZTHMIO
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ITAPAAEITMATA AHMOXIAY YT'EIAX ITOY
EDAPMOZETAI H MOPIAKH BIOAOITA

IxvnAdtnon tTn¢ nnync npo€Aevonc thg HOAUvVenC

Microbial Source Tracking



Kivoovog

07 SURCE WATER & COLLECTION SYSTER

=

Seaver Ure

TIpoAnym
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[TANEIIZTHMIO
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METPHXEIYX KOITPANQAOYX MOAYNXHX

* MikpoBiakol “Kompavwdelc deiktec” .
* AVTIUTPOOWTEVOUV TO  VYEYOVOC  Kompavwdouc
HLOAuvoncC.
e Baktnplo oo TO EVIEPLKO MEPLEXOUEVO TWV (WWV

* [NapaOOOLAKEC TEXVLIKEC
* MNapoucia /Antovoia
e AplOuoc/oyko vepou




water

MICROBIAL SOURCE TRACKING _>XTOXOX

AvTiotoiyton pikpoioo mov armopovmbnke aro to
VEPO 1€ PIKPOP1o oL anopovwbnke aro pia (oK)
N Y1) yid va KaboploTet 1] IIPOEAELOT) TG

MEPITTOPATIKI)G POIAVOTG.



ITIOTE EINAI XPHXIMEZXZ OI TEXNIKEX MST;

e o voo CUMTTANPWOOUV UYELOVOULKEG EPEVVEC:

Tavtomoinon mnywv LOAuvong o€ AOOEKTEC

e N avaAvon Kwdéuvou:
AvBpwrilvn evavtiov pn avlpwrivng

AvBpwrivn evavtiov olKlakwyv (Wwv



water

“AEIKTEX TAYTOITOIHXHX ITHI'QN MOAYNXHX"

OpLoUOC
MuwkpoBLakol TANBuopol TTou elvol XapaKTNPLOTIKOL 0 Eval

OUYKEKPLUEVO {WLKO EEVLOT

Ta tbavika HKpofLa

e Aeiyvouv e€elbikevon oto &evioth
 AdBova oto EevioTn

e JtaBepotnta oto Eevioth

* [ewypadlKkn CUVEXELDL



water

TEXNIKEX ITOY AITAITOYN AHMIOYPITA
BIBAIO®OHKHX

ARA (antibiotic resistance analysis)

CUP (carbon utilization profiles)

PFGE (pulse field gel electrophoresis)

RFLP (restriction fragment length polymorphism)
AFLP (amplified fragment length polymorphism)
RAPD (random amplified polymorphic DNA)

rep-PCR (repetitive extragenic palindromic)
Ribotyping (RFLP using rDNA probes)







water

LIBRARY DEPENDENT METHOD: REP-PCR DNA FINGERPRINT PATTERNS
(DOMBEK ET AL.,2000)
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TEXNIKE2Z ANEEAPTHTEX AITIO THN ITAPOY2IA
BIBAIO®OHKHZZ

* Phage typing

e Gene specific PCR

e Total community analysis
e Host-specific PCR



IIAEONEKTHMATA HOST-
SPECIFIC PCR

* AveCaptntn amo KaAAepyela

* Aev anattettat PpAtobdnkn

* Tayela

* Boatobntn

» Kabopiopog otoyxoo

* ATOpOV®ON 0TOYOL O€ £vd oLvOEeTO TIEPIPAlov
* Avtopatomoupevn avaloon



ITEPIOPIXMOI HOST-SPECIFIC PCR

* AvaotoArn PCR.

* XT0X0G &vd YyoviOuo.

¢ 2TOYOG HOVO pld Paxtnplakt) opadd .
* Ot opyaviopot oToxO0l ploKkovTdl 0g PHiKpo aptopo .
* Ileproplopevog apibpog napadetypatov
* Mwkpég yoviolaxeg alAnAovyieg oTtoxOL .

* Ta yovidwa dev Exoov oxéon pe v aAAnAemiopaon
CEVIOTOV PKPOPilov
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Tovtomoinon kwvdvvov-Risk profile &b

e Tavtomoinon véatoysvwyv no@oyovwv

— NpogAevon nAnpodopLwv

— AcBevela kal amoTEAECoUO TTOU OUVOEETAL UE TO
noBoyovo

— Avadopad ot avolSUOUEVEC LOAUCUOTIKEC 0LOODEVELEC

— JUUTMTTWHOTIKOL KOlL QLOUUTTTWHALTLKOL €EVIOTEC EKKPLVOUV
noBoyova

— AplBuoc maBoyovwy TTou EKKpLlvovTal 0TO XPOVO

— MBavn vdatoyevn petadoon

— NaBoyovo mou oxetiletal pe vdatoyeveic emdNULEC

e KpLtpla yia vo eAeyEoue Kol var BaAoupe
MPOTEPALOTNTEC oTa taBoyova



1. EKtipnon kwéuvou

e Tautomnoinon kKwduvou: Tautomoinon TPOPLUOYEVWV LWV

e XapaKkTtnplopoc Kvduvwv: MoAuopatik) 600N o€ OXEON LLE TO
Eeviotn

e AfloAoynon €kBeong: Katavalwon twv ota TpodLua

e AvaAuon kivdéuvou: YtoAoylopog Kivduvou HOAuveonc

2.Awaxeiplon KwwdUvou

e AvaAuon kootouc-enimtwong: Aélohoynon mibavwyv mapeBacewv
e Epappoyn emiAeypuevwy napepBaocswv

e Ertitipnon: AMOTEAECHATIKOTNTA ETUAEYUEVWY TIAPEUBACEWV

3. Evhuépwon Kwvduvou
e EvNUEPWON OTA EUTTAEKOUEVA LEPN



Mopiakn EmdnuioAoyia...

Molecular Epidemiology: Focus on Infection

TABLE 1.
A snapshot of various definitions of molecular epidemiclogy

Author(s) and Reference Definition
ref. no.

Higginzon 1 (37) Am ] Pathol 1977;86:460-84 “the application of =ophisticated technigues to the epidemiclogic study of biclogical
material” (p. 463)
Schulte P& (20 In: Schulte P&, Perera FF, eds. San "muolecular epidemiclogy is the use of biclogic markers or biclogic measurements in
Diego, CA: Academic Press, 1993:3-  epidemiclogic rezearch” (p. 13)
Tompkins LS (38) In: Miller VL, Kaper 18, Portnoy DA, et "the application of molecular biclogy to the study of infectious disea=e epidemiclogy” (p. 63)
al, ed=. Washington, DC: American
Society for Microbiology, 1994:63-73
McMichael &3 (35 &m ] Epidemiol 19594;140:1-11 "using molecular bicmarkers in epidemiclogy”™ (p. 5)
Groopman 10, Towicol Lett 1995;82-83:763-9 "muaolecular epidemiclogic rezearch inveolves the identification of relations between previous
kenszler TW, Links exposure to =ome putative causative agent and subsequent biclogical effects in a cluster of
M (40 individuals in populations” (p. 763)
Hall & (41) Trop Med Int Health 199&;1:407-8 "the analysis of nucleic acids and proteins in the study of health and disease determinants in
human populations” (p. 407)
Shpilberg O, 1 Zlin Epidemicl 1957;30:6833-8 "muolecular epidemiclogy uses molecular technigues to define disease and its pre-clinical
Corman 15, Ferrell states, to quantify exposure and its early biclogical effect, and to identify the presence of
RE, et al. {42) zuzceptibility genez” (p. 833)
Levin BR, Lipsitch Science 1999;283:806-9 “the practical goals of molecular epidemiclogy are to identify the microparasites responsible
M, Bonhoeffer 5 for infectious disease= and determine their physical sources, their biclogical relationships, and

(43) their route of transmission and those of the genes responsible for their virulence, vaccine-
relevant antigens and drug resistance” (p. 808)

Am J Epidemiol. 2001 Jun 15;153(12):1135-41. Molecular epidemiology: focus on infection. Foxman B, Riley L.



http://www.ncbi.nlm.nih.gov/pubmed?term="Foxman B"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Foxman B"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Riley L"[Author]

Molecular Epidemiology: Focus on Infection

TABLE 2.
Applications of molecular techniques in epidemiclogic studies and available techniques as of this writing

Applications Method Technique
Identification Conwenticnal Culture

Enzyme-linked immunosarbent assay (ELISA)

Enzyme immunosorbent assay (EI&)

Monoclonal antibodies

Mucleic acid DMNA hybridization for known genes
based

Direct zequencing of one or more regions
Multilocus sequence typing (MLST)
PCR" based Amplification of a sinale target specific to a pathogen
Ligase chain reaction (LCR)
Protein based  Western blot or immunoblotting
Fingerprinting Conventional Serotype
Antibictic susceptibilities

Mucleic acid Flasmid profiles
based

Restriction fragment length polymaorphism (RFLF)
Fulzed field gel electrophoresis (FFGE)
Segmented RMA gel electrophoresis
Ribozomal RMNA gel electrophoresis
Direct =equencing of one or more regions
Multilecus sequence typing (MLST)
PCR bazed Amplification of a =ingle target specific to a pathogen

Targeting known repetitive sequences (enterobacterial repetitive intergenic consensus sequences (ERIC), repetitive
extragenic palindromic seguences (REF), double repetitive element (DRE), BOX, insertional sequence (I5), polymorphic
guanine/cytosine-rich repetitive sequences (PGRS))

Random primers (randomly amplified polymorphic DMA (RAFD), arbitrary primed FCR (AFP-FCR))
Restriction endonuclease of a single amplified product
Amplified fragment length polymaorphism (AFLF)

Protein based  Multilocus enzyme electrophoresi=s (MLEE)

Gene Reverse transcriptase PCR
exprezsion

Microarray technologies

Am J Epidemiol. 2001 Jun 15;153(12):1135-41. Molecular epidemiology: focus on infection. Foxman B, Riley L.
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http://www.ncbi.nlm.nih.gov/pubmed?term="Riley L"[Author]

water

MEPIKA ITAPAAEIT'MATA EPEYNQN ME
MOPIAKH TYIIOITOIHXH...

* Environmental Surveillance. An Additional/Alternative
Approach for Virological Surveillance in Greece?

Published in Int. J. Environ. Res. Public Health 2011, 8,
1914-1922;

* A Gastroenteritis Outbreak Caused by Noroviruses in
Greece published in JERH

* REGION-SPECIFIC GENETIC HETEROGENEITY OF HBB
MUTATION DISTRIBUTION IN SOUTH-WESTERN
GREECE


http://blog.edu.gr/wp-content/uploads/2009/02/upatras_logo.jpg

Napadeiypa MeAéTng Emdnpiag HnaTtiTidagA ...

Epidemiol. Infect., Page 1 of 7. © Cambridge University Press 2009
doi: 10.1017/S0950268809991257

An outbreak of hepatitis A in Roma populations living in three
prefectures in Greece

A. VANTARAKIS™ A NEARXOU? D.PAGONIDIS® F. MELEGOS,
J.SERETIDIS*, P. KOKKINOS! I. ZARKADIS®, T. PARASIDISS
AND Y. ALAMANOS!

! Department of Public Health, Medical School, University of Patras, Greece

* Health Department, Xanthi Prefeciure, Greece

8 Health Department, Evros Prefecture, Greece

* Health Department, Rodopi Prefecture, Greece

¥ Laboratory of General Biology, Medical School, University of Patras, Greece

§ Laboratory of Hygiene and Environmental Protection, Medical School, Democritus University of Thrace,
Greece

(Accepied 4 November 2009)

SUMMARY

An outbreak of hepatitis A virus (HAV) infection affected Roma populations living in three
prefectures of northeastern Greece. Between July and November 2007, 124 cases were reported.
We carried out investigations to characterize the pathogen, to identify the source of infection and
the route of transmission. Using the RT-PCR technique, HAV strains of the same genotype were
detected in all sera from a subset of patients with acute disease. These showed more than 99-8 %
identity, suggesting a common source. A questionnaire was also completed to collect clinical and
epidemiological information. The outbreak affected mainly Roma children aged < 10 years. An
inspection of Roma settlements showed that poor sanitary conditions were associated with the
HAYV outbreak.
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Fig. 1. Surveillance of cases in all three prefectures between 2004 and 2007. B, Xanthi: @. Evros; [, Rodopi.
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Fig. 2. HAV cases by week of onset, 1 July to 30 November 2007 in three prefectures. B, Xanthi: O, Evros; [], Rodopi.
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Fig. 2 Phylogenetic tree analysis of three Enterovirus (EVs) nucle-
otide sequences (EVIALEX, EV2ZALEX, EV3ALEX) of Greek

strains 1solated from the sewage treatment plant of the city of
Alexandroupoli. Reference sequences were selected from GenBank

database under the accession numbers indicated in the figure
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Fig. 3 Phylogenetic tree analysis of one Hepatitis A virus (HAV)  isolated from two hospitalized patients during a HAV outbreak in the
nucleotide sequence isolated from the influent of the sewage  interested region are also included in the study. Percentage identity
treatment plant of the city of Alexandroupoli (EFFALEX). Reference  values of the unique HAV nucleotide sequence of the current study
sequences were selected from GenBank database under the accession ~ compared to the other sequences included for the construction of the
numbers indicated in the figure. The sequences of two HAV strains  phylogenetic tree are also presented and range from 94 to 98%
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Fig. 4 Phylogenetic tree
analysis of a human Adenovirus
(hAdVs) nucleotide sequences
(hAdV ALEX), 1solated from
the sewage treatment plant of
the city of Alexandroupoli.
Reference sequences were
selected from GenBank
database under the accession
numbers indicated in the figure,
Percentage identity values of a
hAdV nucleotide sequence of
the current study compared

to the other sequences included
for the construction of the
phylogenetic tree are also
presented and range from 93 to
9%8%
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Molecular characterization of hepatitis A virus
isolates from environmental and clinical
samples in Greece

Petros Kokkinos, Panos Ziros, Sevasti Filippidou, loannis Mpampounakis, Apostolos Vantarakis

Abstract

Background: Hepatitis A virus (HAV) strains detected in environmental and clinical samples were analysed to
characterize the genotypes of HAV circulating in Greece. Fifty (50) sewage samples were collected from Patras
(South-Western Greece) and Alexandroupolis (North-Eastern Greece) from 2007 until 2009, accordingly. The clinical
samples derived from an HAV outbreak involved populations from three neighbouring prefectures of North-Eastem
Greece (Xanthi, Rodopi, and Ewros). HAV particdes were detected by nested RT-PCR, using a previously validated set
of primers to amplify a 290-bp fragment encompassing the 5-NTR. Positive HAV samples were confirmed by
sequendng of the PCR product. To determine the relatedness between the different isolated sequences, a
phylogenetic tree was constructed.

Results: Results showed a 100% prevalence of genotype |, and particularly subgenotype IA. The analyzed HAV
strains were closely related between them with the percentage of nucleotide identity ranging between 96% and
100%.

Conclusions: The study revealed the major prevalence of circulating strains of 1A genotype in Greece and
underined the usefulness of molecular methods for the detection and typing of viruses in both environmental and
clinical samples. The present study is, to our knowledge, the first in Greece to depict the simultaneous molecular
characterization of HAV strains isolated from both clinical and environmental samples.
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Figure 1 Phylogenetic tree depicting the relationship between the dinical and the environmental HAV strains of the present study.
Mumbers under branches are bootstrap percentage values, calculated from 1,000 bootstrap replicates. Abbreviations are: PAT74, PATTS, PATEY
{sewage samples from the Patras biclogical reatment plant), ALEef (sewage sample from the Alexandroupolis treatment plant), KOMS4-KOMBS-
KOMG4, XANGS-XANGS and ALEDS- ALE1D (clinical strains from the cities of Komatini, Xanthi and Alexandroupolis, respecively). The % nucleatide
identity of the nucleatide sequence of PATTS isolate with the sequences of the other HAV strains of the study is shown on the right.
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Figure 2 Phylogenetic tree depicting the relationship between the dinical and the environmental HAV strains of the present study in
relation to other isolates retrieved from the GenBank database. Numbers under branches are bootstrap percentage values, cakoulated from
1,000 bootstrap replicates. GenBank accession numbers of the reference sequences along with the comesponding genotypes or sub-genotypes
are included in the phylogrm.
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Molecular detection of multiple viral targets in
untreated urban sewage from Greece

Petros A Kokkinos', Panos G Ziros', Aggeliki Mpalasopoulou, Alexis Galanis™ and Apostolos Vantarakis

Abstract

Background: Urban sewage virclogical analysis may produce important information about the strains that cause
clinical and subclinical infections in the population, thus supporting epidemiological studies.

Methods: In the present study, a twenty one-month survey (November 2007 to July 2009) was conducted in order
to evaluate the presence of human adenaviruses (hAdV), hepatitis A viruses (HAV), hepatitis E viruses (HEW),
Moroviruses (NoV), and human Polyomaviruses (hPwW) in untreated sewage samples collected from the inlet of
Patras’ municipal biological wastewater treatment plant, located in southwestern Greece. Nucleic acid amplification
techniques were applied for viral nucleic acid detection. Positive samples were confirmed by sequencing and
comparative phylogenetic analysis was performed on the isolated viral strains.

Results: In total, viruses were detected in 87.5% (42/48) of sewage samples. AdVs, PyVs, HAV, and NoVs were
detected in 45.8% (22/48), 68.8% (33/48), 83% (4/48), and 63% (3/48) of the samples collected from the plant's
inlet, while HEV was not detected at all. Adenovirus types 8 (Adg), 40 (Ad40) and 41 (Ad41) were recognized, while
C and BK polyomaviruses were recorded. NMoroviruses were identified as Gll.4. HAV was typed as genotype A
Conclusions: Our study demonstrates the advantages of environmental surveillance as a tool to elucidate the
molecular epidemiclogy of community drculating viruses. We underline the need of environmental surveillance
programs in countries such as Greece with inadequate and problematic epidemiclogical surveillance system and
no environmental surveillance systemn currently in action.
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AM501499.1 hAdV type 41
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AM406788.1 hAdV type 41
PAT689

AM920715.1 hAdV 41
AM406793.1 hAdV type 40
FJ905450.1 hAdV 41
PAT76

AB448768.1 hAdV 8

AY530876.1 Simian adenowvrus 22

Figure 1 Phylogenetic analysis of hAdV strains. An NJ phylogenetic tree was constructed to represent phylogenetic relationships amang
eighteen hAdV strains. Eleven strains (abbreviated as PAT73, PAT105, PAT274, PAT1413, PAT87, PATB6, PAT316, PAT486, PAT209, PAT689, PAT76)
were isolated from Patras’ sewage samples. Seven reference strains the sequences of which were retrieved from GenBank database were
included to the analysis. Reference strains belong to hAdV genotype 8, 40, and 41. Simian AdV 22 strain [GenBank: AY530876] was used as an
out-group. The bootstrap confidence levels were obtained for 1,000 replicates.
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PAT1043
PAT105
PAT999
GU012345.1 HuNoV/GlI.4
AY772730.1 HuNoV/GlI
HM991391.1 HuNoV
HM802555.1 HuNoV/GlI.4
FJ537137.1 HUNoV/GIl.4
FJ905404.1 NoV sewage

EU794874.1 HuNoV/GI

Figure 2 Phylogenetic tree of NoV strains. An NJ phylogenetic tree was constructed to represent phylogenetic relationships among three
NoV strains of the present study (PAT1043, PAT105, PAT999) along with seven NoV reference strains. Numbers under branches are bootstrap
percentage values, calculated from 1,000 bootstrap replicates. GenBank accession numbers and genotype of the reference sequences are
included in the phylogram. Reference strains under the following accession numbers [GenBank: GU012345, AY772730, HM991391, HM802555,
FJ537137, FJ905404, and EU794874], derived from Brazil, Germany, China, Hong Kong, USA, Tunisia and Belgium, respectively. The environmenta
reference NoV strain from Tunisy was isolated from treated sewage.
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Figure 3 Phylogenetic tree constructed to represent phylogenetic relationships among eighteen HAV strains. Four HAV strains
abbreviated as PAT73, PAT74, PAT76, PAT87 were isolated from Patras’ sewage samples. Sixteen HAV references sequences were used for the
phylogenetic tree constutcion. Nine reference strains corresponded to genotype IA [GenBank: AB020564, AB020568, AB020565, AB020569,
EF207320, AF357222, AF512536, X75215], three to genotype |B [GenBank: M14707, M20273, AF314208], and one to genotype |l [GenBank:
M59810]. The bootstrap confidence levels obtained for 1,000 replicates are shown in the phylogram. Simian HAY strain [GenBank: D00924
genotype V] was used as an out-group.
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FJ666998.1 isolate env2

FJ666996.1 isolate env3

FJ666995.1 isolate env

DQ768801.1 isolate SMM-2
DQ768800.1 isolate SMM-1
PATA274
FJ666993.1 isolate sew25
PATA714
PATA125
PATA486
33 PATA105

Figure 4 Phylogenetic tree depicting the relationship between the environmental BK PyV strains of the present study compared with
publicly available environmental BK sequences. Numbers under branches are bootstrap percentage values, calculated from 1,000 bootstrap
replicates. GenBank accession numbers of the reference sequences are included in the phylogram. Strains abbreviated as PAT105, PAT125,
PAT274, PATA86, PAT714 were isolated from raw sewage samples collected from Patras' biclogical treatment plant. lsolates env1, env2 and env3
were isolated from environmental water contaminated with sewage, while isolates SMM-1, SMM-2, and sew25 derived from raw sewage
samples.
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AF119353.1 isolate PRETORIA1
AF303947.1 isolate USA2 VP1 and large...
AF303945.1 isolate E2
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100 AF119351.1 NANCY 2
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AF119350.1 isolate UMEA3
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FJ524365.1 isolate RJ/2005-113
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PATATS
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Figure 5 Phylogenetic tree depicting the relationship between the environmental JC PyV strains of the present study compared with
publicly available environmental JC sequences. Nucleotide sequences of five Greek JC PyV strains isolated from raw sewage samples
collected from the sewage treatment plant of the city of Patras (PAT, 71, PAT75, PAT635, PAT680, PAT700) were compared with fifteen reference
environmental strains. GenBank accession numbers of the reference sequences are included in the phylogram. Reference strains abbreviated as
PRETORIA1, USA2, E2, NANCY2, E1, G1, UMEA3, BCN15, DHR4a, RJ/2005-113, and LS1 were isolated from urban sewage derived from South Africa,
United States, Eqypt, Russia, Eqypt, Greece, (zech Republic, United Kingdom, USA, Brazil, and USA respectively. Numbers under branches are
bootstrap percentage values, calculated from 1,000 bootstrap replicates.
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Abstract: The defection of viruses in the sewage of an urban cify by nucleic acid
amplification techmiques allows the identification of the viral strains that are circulating in
the commmmnify. The aim of the study was the application of such detection which gives
useful data on the distribufion spread, and frequency of these wi
epidemiological studies of the related viral infections. A fwo year (2007-2009) survey w:
conducted 1n order fo evaluate the presence of human adenoviruses (LAdV), hepatitis A
viruses (HAV), hepatitis E viruses (HEV). noroviruses (NoV), and luman polyomaviruses
(hPyV) 1n sewage samples collected from the mlet of a municipal biological wastewater
treatment plant located in southwestern Greece. PCR methods were used for this survey. In
total, viruses have been detected m 87.5% (42/48) of the analyzed sewage samples.
v. DNA vimses, hAdVs and hPyVs have been detected in ) and
. As it concerns ENA vimses, HAV was
). while HEV has not been detected at '111
After sequenc %d\-u were t‘,fped as .-’Ld‘- Ad40 and Ad41. while both JC and BK
cognized. All NoVs have been idenfified as GII4. wiile HAV was r_,ped as
genofype IA. Similar long-term studies could be undertaken in countries such as Greece in




Figure 1. Annual percentage (%) detection of viruses in fortv-eight (48) analyzed sewage
samples from the inlet of the wastewater treatment plant AdV: adenoviruses,
PyV: polyomaviruses, NoV GIL: norovimses, HAV: hepatitis A vims.
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sewage samples. AdV. adenovimuses, PyV. polyomaviruses, NoV GII. noroviruses,
HAV: hepatitis A virs.
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Abstract: In June 2008, an outbreak alert regarding cases of acute gastroenteritis in a
region m North Eastern Greece (population 100,882 mhabitants), triggered mvestigations
to guide control measures. The outbreak started the first days of June. and peaked in July.
A descriptive epidemiological study. a wvirological characterization of the viral agent
identified from cases as well as a phylogenetic analysis was performed. From Tune 5 to
September 3. 2006 (weeks 23—44). 1,640 cases of gastroenteritis (45.2% male and 54.8%
female. aged 3 months to 89 vears) were reported. The overall attack rate for the period
was 16.3 cases/'1,000 inhabitants. About 57% of cases observed were under the age of
15 wvears. Analvsiz of faecal samples identified Norovirus GI strains. Fifteen different
Naravirus GII strains were recorded. presentmg a homology of 94 8% (86-97%) to GII
strains obtained from GenBank The long duration of the outbreak suggests an important
role of person-to-person fransnussion. while the emergence of the oufbreak was possibly
due to contanunated potable water. although no viruses were defected itn any fested water
samples. This outbreak underscores the need for a national surveillance svstem for acute
non-bacterial gastroenteritis outbrealks.
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Figure 1. Gastroenteritis cases referred to the General Hospital of Xanth: (vears 2005 and
2006). Adult cases: =15 v.o, Pediatnic Cases: <15 v.o.
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Figure 2. Incidence of gastroenferitis per mmumnicipalitv and mumicipal geographic part
counted by the wisits 1n General Hospital of Xantli in the period between June 5 and
September 3. 2006 (white regions represent areas outside the Xanthn Prefecture study area).
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Figure 3. Mumber of gastroenteritis hospitalized cases per week in Xanthi's hospital
during the period w18 to wd4.
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Table 1. Age-specific Attack Fates (w23—wi3).

Age-groups (v.0)  Number of Cases  Population  Attack Rartes/1000 inhabitants

<1 121 1.286 941
— 405 5.147 06.2
-14 342 13,055 262
15-24 183 16.535 11.1
25— 210 20.650 7.1
4554 146 22309 6.5
=63 143 12,900 11.1
Total 1640 100,882 16.3
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Prevalence of Legionella spp. in water systems of hospitals and hotels
in South Western Greece

K. Fragou®, P. Kokkinos®, C. Gogosh, Y. Alamanos® and A. Vantarakis™*

“Department of Public Health, Medical School, University of Patras, Patras, Greece;
Pathology Unit, Medical School, University of Patras, Patras, Greece

(Received 28 July 2011, final version received 28 September 2011)

The aim of the present study was to determine the prevalence of Legionella spp. in
water systems of hospitals and hotels located in South Western Greece, to study
the molecular epidemiology of the isolated strains and their possible association
with bacterial contamination (total count and Pseudomonas aeruginosa), the water
pH, and temperature. A prevalence survey for Legionella spp. by culturing
techniques in water distribution systems of eight hospitals and nine hotels
occurred in South Western Greece. Water sampling and microbiological analysis
were carried out following the ISO methods. Legionella pneumophila was detected
in 33% and 36% of the distribution systems of hospitals and hotels, respectively.
Our survey results suggest a frequent prevalence of elevated concentrations of
Legionella spp. in water systems of hospitals and hotels. Our investigation has
confirmed the need to regularly monitor the microbiological condition of water
systems in hospitals and hotels.

Keywords: Legionella species; hospitals; hotels; water distribution systems;
microbiological surveillance
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92215.1 L parisiensis

1607 1 L anlsa

U91609.1 L bozermanii
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Figure 3. Phylogenetic tree analysis of mip gene sequences, from 17 Greek and 23 reference
strains, depicting the relationship between the environmental L. pneumophila strains of the
present study compared to strains retrieved from GenBank database. Numbers under
branches are boolstrap percentage values, calculated from 1000 bootstrap replicates. Greek
strains are abbreviated as GR followed by the sample registration number. GenBank accession
numbers of the reference sequences along with the corresponding strain name are included in
the phylogram. Legionella adelaidensis was used as an oul group. Strains with reference
numbers CPOOI828 and CR628336 were derived from Spain and France, respectively.
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AJBTETE0 1 L preurmophifa str Philadelpha 1

AJBT8787 1 L. prisumophila str. Philadelphia 1
GRA1551B

GRA1382C
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GRATG13A

AJABBZTT 1 L. prevmoptils serogrowp 1
EU221242 1 L pneumophila 2300099
2832321 L. pnevmoptula

AJ4S6283 1 L longbeachae

AJAGEZT6 1 L. pnewmnoptila sesogroup B

AJMEB2791 L. preumoptila serogroup 6
ABZ150B5.1 L prewnophila strain NIB252
AJBE281 1 L preumnophila serogroup 8
AJBE275.1 L. peumophils serogroup 6

Figure 4. Phylogeneuc tree analysis of flaA gene sequences, from 9 Greek and [ reference
strains. Numbers under branches are bootstrap percentage values, calculated from 1000
bootstrap replicates. Greek strains are abbreviated as GR followed by the sample registration
number. GenBank accession numbers of the reference sequences along with the corresponding
strain name are included in the phylogram. (AJS78790 isolate I, AJ878787 environmental
control, AJ496277 isolate Trento 49, AJ496276 isolate Trento 36, AJ496279 isolate Pavia 37,
AJ496281 isolate Trento 36, AJ496283 isolate Pordenone I, AJ496275 Chicago isolate.)
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Detection and molecular
characterization of enteric
viruses from hospitalized
childern with acute
gastroenteritis in Patras,
Greece.

Identification of Rotavirus
G12 strains

Abstract
A 1}1*.;»1::'-:11H one-year study (2009-20010) of pasdiatric diarthesa was performed on
F 21.7 months, sdmitted with z2cute dizrthosz to the
wars mvestigated for
rotavirus (BV), ademovirus (hAGY), =nd emisrovius (EV), m o=n zttempt to
chatzcterize these humean enteric viuses, mmpliczted m dizrthoez A 44 8% (1320)
incidence of virzl mfection was observed for the smdied wviral tarpets. hdenoe-
mizctions countad for 31% (8290, whil= bi-mfections for 13.4% (£28). In detad,
bady and EY wers found to be contemporznecusly present m two samples, while EY
mnd BV were both detected m oether two szmples. Seguenemg of wius pesttive
5;1.1.11:1;‘-5 gllowad identification of adenovirus types 1 (hA4VD), 2 (hAdV2) =md 6
%) and 3.44% (128), respectively. Fegardmg

1.29), Echovims

9 were wdentified. Rotaviuses G4 (229), G2 (129 and GI12
[229) wers detacted. Epidemiclogical surveys with molsculzr analysiz of vitus straims
stz required for gastrosnteritis control znd prevention. The results of the present study
mnd specificelly the detection of BV G12 and EVTL strzims, zddress the need for
continueus epidemiclegiczl swrveys of circulstmg vius strams te mvestigate if
uncommaen strams of newly straims zre emerging, and to provids tus spidemiclogical

picturas.

Kev words: pesdistric gzsu'centeritis: survelllanes, melscular  epidemiclogy,

rotavirus, snterovins, adenovius, smerging viauses, genetype G112, hospital, Greece
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lurveillance and outbreak reports

A LARGE WATERBOENE OUTEREAK IN CENTRAL GREECE, MARCH 2012. CHALLENGES IN THE INVESTIGATION AND

MANAGEMENT
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A MOLECULAR EPIDEMIOLOGICAL ANALYSIS OF ADENOVIRUSES FROM EXCESS
CONJUNCTIVITIS CASES

BALASOPOULOU A.1, KOKKINOS P.1, PLOTAS P.,! PAGOULATOS D.2, MAKRI O.E.2,
GEORGAKOPOQOULOS CD.2, AVANTARAKIS?

Viral conjunctivitis is a common, highly contagious eye disease that occurs worldwide in both sporadic and epidemic forms mainly.caused by
human adenoviruses (HAdV). The objective of the study was to perform a molecular epidemiological analysis of viral conjunctivitisamong
excess conjunctivitis cases recorded to the University Hospital of Patras, Greece for the period March to June 2012 (weeks 9 to 24).

A structured questionnaire containing demographic and clinical data was developed in order to collect retrospective data on the cases. Eye
swab specimens were collected and molecular detection of adenoviruses was performed by nested PCR. Positive results were confirmed by
sequencing. To determine the relatedness between the isolated sequences, a phylogenetic analysis was constructed.

The epidemiological analysis (including retrospective data) included 231 conjunctivitis cases (47.1% male and 52.8% female) from which 205
were of viral origin (46.3% male and 53.7% female), 4 bacteriological conjunctivitis (50% male and 50% female) and 22 were undefined

conjunctivitis. The outbreak excess cases (included 156 cases) affected all age groups regardless gender predilection. For the positive
samples confirmed by sequencing, 29 samples (72.5%) were typed as AdV17 and 5 (12.5%) as AdV54. Molecular analysis could define the
cause of viral conjunctivitis, while epidemiological data contributed to the assessment of the risk factors and underlined possible preventive
measures. This study is one of the very few on viral conjunctivitis in Greece. This outbreak underscores the need for a national surveillance
system for acute infectious conjunctivis outbreaks.
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e To Maio 2009, o «<EQET» otnv AvotpaAia kot tn Nea ZnAavdia
(OzFoodNet) avedepe avénon ota meplotatikd Hmotitdog A
otn Victoria, Notia AvuotpaAia, kat otn Queensland

* Case-control peAetec emiPePfaiwoav HeTav
a0BEvELaC KOl KATAVAAWONG ALOOTAC TOUATOC.
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Figure 1: Distribution of semi-dried tomatoes and tomato products in Europe

AA\NAovxlec armo oteAExn aocBevwy otnv AuotpaAia nTov
TtovopoLloTUTIAL e oTeEAEXN acBevwy aro tnv OAAavdia. Ta FaAAKa
oteAEXN €6eL€av pLa onuavtikn dtadopd pe autd tnG Avotpalilac Kot
™ ¢ OAN\avdiac. OAa ta oteAéxn nTav tumou 1B, kal oxetilovtav
ONUOVTLKA LE QUTA TTov lxav TautomolnBel otnv Toupkia.



HAV — AlaoTEG TOopaTeG ano Toupkia

* Enionuo EAAnviko Epyaotplo yio tnv avaAvcn OA®V TV EIGO0YOUEVOV
derypatov Aaotg Topdtog (Ymovpyeio Aypotiknig AvAamTuéng).

* Aomiotevpuévo epyaoctipro ue VITAL protocol (SOP 006)

* 65 octypara and 08/03/2010 to 13/05/2010
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German Norovirus Outbreak — Chinese
Strawberry’s Implicated

Business Insider

It started on September 19. In the East
German states of Brandenburg, Saxony,
Berlin, Thuringia, and Saxony-Anhalt, a lot
of children and adolescents as well as a few
adults suddenly fell ill with vomiting and

diarrhea.

Turns out, a wholesaler had sold contaminated frozen strawberries to commercial

kitchens of three companies that made cafeteria food for schools and
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Integrated Monitoring and Control of Foodborne Viruses
in European Food Supply Chains

Coordinator - Nigel Cook
Assistant Coordinator -Martin D'Agostino
Food and Environment Research Agency (FERA)

Vice Coordinator - Franco Ruggeri

Istituto Superiore di Sanita

VITAL is a €3.87M EU-supported project which will provide Europe with a framework for monitoring and risk modeling, and procedures for control of foodborne virus contamination, which
will be applicable to any virus, whether existing, emerging or re-emerging. that poses the danger of being transmitted by food.

Scientists will use advanced methods for virus detection throughout selectad food supply chains from farm to market, to gather data on virus contamination of food and environmental sources which is suitable for
guantitative viral risk assessment. Supply chains will be monitored for the presence of indicator viruses commonly found where faecal contamination has occurred . These viruses can be distinguished into strains of
human and animal origin, which will indicate contamination from a specific source. Modeling tools will then be developed to define the quantitative viral risk for each scenario, and to assist in identifying the potential

barriers against it. Expert stakeholders from the food industry will provide information on existing cantrol measures, evaluating the news scientific findings and communicating them to the food industry, to help produce
food safety guidelines including viral hazard analyses.

SEVENTH FRAMEWORK
PROGRAMME
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Harvesters” hands Salad vegetables
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Maszs of packages
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Figure B1.2. The VITAIL Modular Process Risk Model for foodborne viruses




Table B1.2 Matrices to be analysed

frozen frout

salad

Liver

Production Chain
B Soft fruit Salad vegetables Pork products Shellfish
Irngation water Irngation water Pig taeces on farm None
- harvesters’ Liver from i
" harvesters’ latrines . None
.5 Raw latrines slaughterhouse
A materials harvesters” hands | harvesters’ hands blood from None
slaughterhouse
Animal-based Ammal-based effluent in N
fertilizers fertiizers slaughterhouse one
Eous Equpment (e.g. :
qupment (e.g. - 2 Butchers -
N chopping etc.) | . None
Y freezing) / water ] equupment
= P . water
rocessing
ﬁ Working surfaces | Working surfaces | Working surfaces None
workers hands workers hands workers hands None
I:?Cfl}' P;Cidumd Locally produced R satts Locally grown
Y tresh and rozen fresh salad W sansages shellfish
S | Point of sale frout
ﬁ Imported freshand | Imported fresh Imported

shellfish




Table BL.3 Viruses to be monitored in each food supply chain

Soft frut

Salad
vegetables

Pork
products

Shellish y y | ﬁ

HAV: hmman adenovims; BPyV: bovine polyomavirus; PAAV: porcine adenovims; HAV: hepatitis A vims; NV: norovims; HEV:
hepatitis E vims

\J'. in each sample (* but not latrine samples or harvesters hand washings).
\ only if presence indicated (see above).
not taken




Table B 1.4 The total number of samples which can be taken within each food supply chain

Number of samples taken

 Nwedageum
el [ VR | W | WH
) 240

430 315
Salad vegetables 360 360
Shellfish . .
Soft fruit 480 360




Table 3. Number of samples collected and viruses to be examined in these samples for salad vegetables.

Sampling point No. of samples

No. of sampling
occasions

Viruses to be examined

Irmigation water 3 samples of 10L

Harvester’s hands 8 harvesters

Seasonal worker’s 10 workers
hands

Harvester’s toilet 1 swab covering all toilets
Toilet doorhandle 1 swab for all doorhandles

Cattle manure 1 sample

5

5

5

HAV. NoV, HEV, PAdV', BPyV,
HAJV

HAWV, NoV, HAAV

HAV, NoV, HAAV

HAV, NoV, HAdV
HAV_ NoV, HAdV

BPyV, HAdV, PAdV’

" HAV: hepatitis A virus; NoV: norovirus; PAdV: porcine adenovirus: BPyV: bovine polyomavirus; HAdV:
human adenovirus

Tif PAAV is detected, then samples are analyzed additionally for the presence of HEV.

*if HAdV is detected, then samples are analyzed additionally for the presence of NoV and HAV.
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Table 1. Original sample sizes after correcting
for the 15% reduction and the ad-hoc samples.

Phase Sample size

Production

Processing

Point of sale

Total

Table 2. Overview of the sampling points for the
lettuce production chain.

Phase Sampling points

Production Irrigation water
Harvester’s hands
Seasonal worker’s hands
Harvester's toilet
Toilet doorhandle

Cattle manure
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Impact of climate change on the transport,
fate, and risk management of viral pathogens
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Current Routine environmental surveillance for enteric viruses is sporadic, uncoordinated and/generally non-
existent

Progress VIROCLIME will provide SOPs for systematic viral surveillance for emergent pathogens in varying
aquatic environments, e.g. raw sewage, source waters, recreational waters.

Current Most virological investigations report qualitative (presence/absence) data
Progress VIROCLIME will develop QPCR protocols suitable for operational deployment and regulatory-use.
Current Most virological investigations focus on a few viruses, typically enteroviruses or noroviruses

Progress VIROCLIME will focus on a range of viruses, including emergent pathogens reflecting those of interest
at the Case Study sites

Current Little work has been done on attribution of viral faecal pollution to human or animal sources

Progress VIROCLIME will develop MST tools to differentiate between human and animal pollution sources, and
between different types of animal pollution

Current Models relating to viruses suitable for use in an environmental context do not exist
Progress VIROCLIME will develop environmental/virological models

Current Data on the effects of climate change on virus levels in aquatic matrices are lacking
Progress VIROCLIME will generate data relating predicted changes in climate to virus levels
Current Information relating health effects to environmental virus exposure is lacking

Progress VIROCLIME will progress towards the provision of this information



VIROCLIME Principal Project Objectives

1.

To report on the performance characterisation of methods developed in/EU,
International Cooperation Partner Countries (ICPC) and US laboratories for the
detection of waterborne human pathogenic viruses in environmental 'hot-spots'.
To report on the performance characterisation of methods developed in EU,
ICPC and US laboratories for the concentration of human pathogenic viruses in
aguatic environments in environmental 'hot-spots'.

To report on the development of improved virological tools for microbial source
tracking

To produce an operational model forced by environmental and water
management changes at the target sites which may be calibrated to show
changes in virus levels and to facilitate changes in water management
strategies.

To provide a report on 18-months surveillance Case Studies of emergent
potentially pathogenic viruses at five environmentally sensitive sites in Spain,
Hungary, Sweden, Greece and Brazil

To report on any relationships linking target virus incidence with that of the
current faecal indicators Escherichia coli (EC) and intestinal enterococci (IE) and
to assess the suitability of current faecal indicators in the face of changing
climate scenarios.
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Virus Concentration Methods

Matrices
River water Sea water
10It X 12 samples 10It X 11samples
Spiking 10 samples with 1ml Aden 35 9 samples with 1ml Aden 35
1 sample with 1 ml Noro Gl 1 sample with 1 ml Noro Gl
1 sample without spiking 1 sample without spiking
Method: Glass wool filtration Beef extract flocculation Skimmed milk flocculation
SOP From Vital Dr R Girones Lab

Final concentrate
10 ml in PBS




NUCLEIC ACID EXTRACTION

Initial sample volume extraction volume

Qiamp Viral RNA Qiagen 140 pl 100ul

SOP — from VITAL QPCR Detection

Adenovirus

BHQ*-3")
MGB TagMan pro

Table 3. QRT-PCR mix (for one reaction)

Reagent ‘Working concentration Final concentration

e reaction mix

Primer AdF § 900 aM
Primer AdR M 900 nM
Probe AdP1

TAC probe

TAC 300 l‘DlES (
Sample 10

100 nM
1x

300 copies

Volume (ul)
4.00
1.00
1.00
1.00
.o
0.40
1.00
0.60



QPCR - Adenovirus

Standard Curve

Log fit values

FAM Standards, R9q:0.972

FAM Unknowns

FAM, ¥ = -3, 225°L0G + 39.52, EF = 104.2%

standard Standard

standard Standard

10 1000 10000
Initial Duartity (oo

standard Standard

standard Standard




Recovery of Adenoviruses by glass wool filtration and skimmed milk

flocculation
River water —glass wool Sea-water —Skimmed milk

23,96




QPCR - Novirus Gl

Standard Curve

Log fitvalues
FAM Standards, RSg:1.000
Fahl Unknowns
FaM, Y= -3 78L0GE) + 36.56, Ef = 106.4%

100 1000

Initial Quanti

skimmed milk flocculation sea water
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Table 1
Overview of potential contamination points modeled per production chain, including results (positive/total) from the production chain monitoring ( Kokkinos et al, 2012; Maunula et al.,
2013),

Chain Product Irigation Harvesters Food handlers Rinsing Conveyor belt Consumption & dose-response

A Romaine lettuce [ ] | | | | | |
hadv: 17722 hAdV: 31/87 hAdV: 2/6
MNoV: 1/5 MNoV: 1/12 MNoV: na’
Butterhead lettuce ] u
hadV: 0/17 hAadV: 3/66
Butterhead lettuce ] u
hadv: 022 hadv: 1/86
HAW: 0,20 HAW: 2/87
Raspberries® ] |
hAdV: 1/51 hAdv: 0/15
Raspberries® | | ]
hadv: 4/64 hAdV: 024
Strawberries” u
hadV: 1/60

* na: not available,

B No consumption and dose-response, because no human pathogenic viruses were found in the monitoring and only haAdV was modeled.

Food handlers'
hands

hands Virus

inactivation
F Y

H Harvesters’ ”

Virus
inactivation

t v

L Produce
sremani e ..
Y A A )
Dose response
model

. v

L Infection/
Irrigation illness
water

Fig. 1. Full conceptual model of the soft fruit and leafy green vegetable production chains. Each box represents a module. The actual models differ per production chain based on the
practice applied in that chain. Double-lined, shaded boxes indicate where samples were collecied in the monitoring. Ovals indicate processes that occur in the consumer phase,
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Fig L Schematic illustration of the experimental procedure.
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Identification of premises

Background information questionnaires S

| T

Identification of critical points Food safety fact finding visits
“general sampling points” “ad hoc sampling points”

Development of guidance
documents on data collection

Sampling campaigns

Froperly controlled diagnostics

}

Pathagenic viruses Index virus
HAV, MoV HAdW

= mn
Fit-for-purpose
Risk Aszessment
|
Fit-for-purpose guidance sheet for the
prevention of contamination by viruses

Fig. 1. Dagrammatic representation of the sampling, and analytical strategies of the
study, as well as the study's outcomes, which are summarized in the ft-for-purpose
guidance sheet, for the prevention of contamination of leafy greens by viruses.




2YMIEPAZMATA

Me TLC LOPLOKEC TEXVLKEC, YiveTal TTOAU KOl

0 €AeyxoC TwV TEPLBAAAOVTIKWY SELYUATWY VLA TV TTApouia
nadoyovwyv pikpoopyaviopwy. Aivetal n duvatotnta vo avixveuBouv Ko
Ol LN KOAALEPYNOLUOL LLKPOOPYOVLOUOL (Viable But Not Culturable).

H PCR, ouyKkekpluéva, elval pia wlaitepa eEeOIKEVUEVN Kal gvaioBntn
TEXVLKA TIOU €XEL TNV LKAWVOTNTA VA aVLIXVEUEL TIC TIOAU ULKPEC TTOOOTNTEC
TWV ULKpoOpYaVIoUWV ota tepLPailovTika delypata.

2to (6lo Oeiyupa, eivat duvatov va aviyveuBbouv toutoxpova ToAAoOL
uitkpoopyaviopot (m.x. multiplex PCR) onwg eivat duvatov va
avixveuBouv kupiwg ol «{wvtavoil» pikpoopyaviopol (RT-PCR).

Me t0 cuVOUAOUO KAAALEPYNTLKWY KOl LOPLOKWV TEXVLKWYV, UTTOPOUUE val
QVLXVEUOOULLE TOUG KOl ULLKPOOPYAVLIOMOUG

Ta poplaka epyaleia pmopolv val AMOTEAECOUV ONHOAVTLKO OTTAOCTAOLO
otnVv emONULOAOYLKN MEAETN TPOPLUOYEVWYV KOl USATOYEVWV ETILONULWV

OL LOPLOKEG TEXVLKEG ATTOTEAOUV £va TIOAUTLLO EPYAAELO OTOV EAEYXO TWV
voaToyevwy Kal TPOPLUOYEVWV ETILONULWY KOl CUVETIWE OTNV pooTtacia

¢ Anp. Yyelac.
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