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HEPIAHYH

To yévog TV eviepoidv avnkel otnv owoyévela twv Picornaviridae 1ov.
Ifuepa, ol eviepoiol mov mpocsPdiiovy Tov AvBp®TO TAEIVOUOUVTAL G TEGGEPIS
ouadeg: oto eidoc A (HEVA), oto €idoc B (HEVB), oto €idog C (HEVC), ka1 oto
eidog D (HEVD). To kawyidio tov eviepoidv oev mepiPdiretan omd Mmoo
EMTPO Ko ecmKkAeiet £vo povokimvo uopto RNA etk mohkotntog, 7.500bp
nepimov. To yévoua Tov eviepoinv TepAauPavel TPEIG KUPIEG TEPIOYES: TNV 5™ un
kwOwkn meployn (5 untranslated region-5"UTR), to avoiytd mhaicio avdyvoong
(open reading frame-ORF) kot tnv 3 un kodwn nepioyn (3 untranslated region-
3'UTR). H xwowm meproyr tov RNA (ORF) petappaletor o pia, ToALTP®TEIVY,
M omolo mePEyel mAnpoopies ywo Tig Téaceptg dopkég (VP1I-VP4) ko t1g eptd
Asrtovpyikég (2A-2C ko 3A-3D) mpwreives Tov 100.

H poilvvon pe eviepoio Eekvd amd TO MEMTIKO GUOTNUO, KOL O
TOAAOTAAGI0GUOC TOL 100 YIVETOL 6TO AEUPIKO 1GTO TOL PAPLYYO KOL TOV EVTEPOV.
Moivopéva dtoua Hmopolyv Vo EKKPIVOuV 6€ PeydAec mocHTNTES EVTEPOIONE GTO
TEPIPEALOV HECH TMV KOTPAV®V TOVG E1TE ivol cLUTTOUOTIKOL €lte Gyl KOl KAT
GUVETELD. UTOPOVV VO GTOTEAEGOLY KivOuvo Yo TN dNuoGIa vyeia, dedopévon Ott
ue ™ SoTOpA TOVG O TOTAUIN, AlUvVES kou otn BdAacca elval dvvaTov va
emavEABOLY ot TpoPikn aivcida. H mapaxorovbnon tov mepifdiiovtog £xet
YPNOIOTOMOEl EMTLYDOC GTNV AmMOTIUNGN TOL UEYEOOLE Kal NG SUPKELNS TNG
KUKAOQOPIOC TOMOIDY GE GUYKEKPILEVOLG TANOLGUOVC.

And  mepiforrovrikd  Selypoata  €yovv  amopovmbel  emiong kot
avaGLVOVAGUEVO, GTEAEYN TOAMOIMY. Ot gviepoiol elval YvmoTol Yo Toug LYNAOLE
PLOUOLE EEEMENG TOV YOVIOIOUATOS TOVG, OPEIAOUEVOL KLPIMG OTI UETOAAAEELC
KOl TOVG YEVETIKOUG aVAGLVOVAGUOUS. ATO OVTOAAOYEG YEVETIKOD VAIKOU HETAED
TOV 1OV UTOPEL VO TPOKVYEL KATO10 10101TEPQ TABOYOGVO KAl EXIKIVOUVO GTEAEYOG,
Kavd vo, Tpokorécel emdnuio. H mapoakoiovdnon pécm tov mepiBdAilovtog tov
EVTEPOIDV amoTeAel emiong éva oNUAVTIKO epyareio yio TNV ueAétn ¢ e&EMéng
TOV EVIEPOIDV, WIOG KOl UTOPE Vo amopovemBouy TAnfdpa 6TeAey®V T, omoia

oyetilovial LE TO GTEAEYT TOL AOUOVAOVOVTUL OO AcOEVELS.
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YKOmOG NG MOPOLGUC OWTPIPNG MTOV 1M OTOUOVOOT] EVIEPOIOV amd
nePParlovTiKd detypato, 1 HEAETN TOL YOVISIOUATOC TOUG KAOMG Kol 1| UEAETN
YEVETIKOV OVAGLVOVAGUDY, ®OC 1oXVpa yeyovota, tng eEEMENG Ttoug. Aol
EMAEYOMKAY Ol KOTUAANAOTEPES LEBODOL Y100 TNV AVIXVELOT] TOV EVIEPOIOV O
TEPIPUAMOVTIKG,  OetypoTa, €QUPUOCTNKAV o OSlypoTo WUN EMEEEPYOUCUEVOV
Aoudrtov kot vepol motapov. Eviepoiol aviyvedmkav oe mocootd 30,4% tov
Mudtov. Telkd, omopovobnkay evvid eviepoiol, &k TV omoimv ot QT
amopoveOONKay amd Adpate kol ot dvo amd tov I[Inveld motapd. H peiétn tov
YOVIOIOUOTOC TMV OMOUOVAOEVTOV GTEAEXDVY, KAODC emiong Kol TPIOV GTEAEXDV
TOMOIMVY, TO, OTOl0, ALOUOVAOON KOV G0 KPOVCUATO TOAMOMVLEAMTIONG, OvEdelle
YEYOVOTU avacLVILAGUOL 6 OAd T oTeréym. Paivetal OTL O AVOGLVOLAGUOG
ailet moAd  onuavtikd poOAO  oTn SNUIOLPYIN OTEAEYMDV HE  «UOCOIKE»
YOVIOIOHOTO, UE OYyVOOTEG 1010TNTEG, POV KOMOW omd TO, OTEAEYN 7OV
ueAethonioy  £Qepoav  TOAAITAODC  €VOO-OPOTLMIKOVUG KUl O10-OPOTLTIKOVG

AVAGLVOVAGOVG.
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HHPOAOI'OX

AlcBavoparl 1dwitepa, TuYEPN TOL Elyo pEVTOPO. Kol KaBodnyntm évav
a&16A0yo emoTnUova Kol avBpwmo, Tov katnynt [Hovayiom Mapkovidto. Tov
0PEiA® Eva LEYOAO EVLYOPICTD Y10 TNV EUTIGTOCLVN TTOL HOV £Je1Ee Ko pe pomoe
oToV KOGUO TG 1ohoyiag. H kabnuepvr Tov mopovsia, ot eDGTOYEG TAUPOTNPNCELS
TOV, 1M EMCTNUOVIKN] TOL KaBOdNYNoMN, 1 EUYOXMOYN TOL OTIS OLVCKOAMEC o€
GUVOLOGUO WE TOV EVYEVH TOL YOPUKTNPO amoTEAEcay TOALTIUN Ponbelo otv
AVTETMOMIOT KABE GKOTEAOL TOL GLVAVTNGO.

‘Eva guyoaplotd eniong otov Kabnynt Znon Mauobpr Kot 6TOV avamAnpoT|
kaOnynt Kovetavtivo Xtafomovio yio v amodoyn TOUG Vo, GUUUETACYOVY GTNV
TPEM] GUUPBOVAEVTIKTY EMTPOMN TNG TOPOVSAS dTPIPNG Kot yioo T cvufoin
Tovg og autry. Euyopiotd axoun to vroroma PEAN TNG EXTOUEAOVC EEETACTIKTG
emtpomng, Tovg Kabnyntég Niko Karr kot Anunrpn Kovpéta, tov avaminpot
kaOnynt Anuntpn Kopdtn ko to Aéktopa Anuntpn MociaAo yio To ¥povo Tov
APIEPMCAV GTNV OVAYVOGT), GTT 010pB®GN Kol TNV EKTIUNGT OVTHE TG EPYACING.

Oepuéc evyoplotieg opeidm otovg cuvadéppouvg Bdia TTAdka kot Anuntpn
Toaxoylvwn, Omm¢ Kol o6& OAOVG TOLC TPOMTLYIOKOUG KOl HUETOTTUYIOKOVS
(QOUTNTEC, UE TOVG OMOIOLE GUVEPYAGSTNKO, Y10 TO EEUIPETIKE QIMKO KAIUG ©TO
gpyaotp1o. 'Eva 101aitepo evyaplotd 610 cuvadeApo katl ¢iho BayyéAn Asdeyion
YL TNV yoyn cuvepyasio pag KaboAn tn didpkela tng owtping, Ue ToV omolo
LOPACTNKAUE EVYAPIOTEG OAAG Kol OVGKOAEG OTIYUEG.

Oa MoV TopdAnyn and PEPOLG LOL av Oev evuyaploTovco TiG ¢iieg Evm
Koakdavn, Kovetavriva Toovpdvn kot Martiva ['avvodAn mov ntav dimio pov ce
YOPEC, AVTEG, avnovyieg Kol amoyonteloElS Kol Y10 TNV TOALTIUN MO Kot
Yyuyohoykn fonbeta mov amhdyepa. pov tpocepepay. Tig evyaplotd miong yia Tig
OLOPPEG OTIYUEC TTOL TEPAopE EVIOC KOl EKTOC TOL TOVETICTNUIOL 6T0, TAGICLOL
oG yvnowg euMoc. Ae Ba umopovca va Eexdom TiG emiotnOieg ¢iAeg pov
Nucoréto Kapayiavwn kor Xapd Emickomov mov Ppickovrav 1660 Kovtd pov
TP TO YIMOUETPO TTOV oG XDPLaV.

Apnve terevtaio 10 Mo Pabd omd WYuyng ELXUPIGT® GTOLC YOVEIG LOV,

TIMopyo kot Bactukm, mov otddnkayv oot Kot otkovopikol apawyol oyt ué6vo oty

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:51:20 EEST - 167.114.118.212



OAOKANPOOT] TOL O100KTOPIKOV OAAL Kol 68 OAN T O8PKEIN TV GTOLOMY UOV.
Tovg evyoplotd emiong Yo OAEG TIC GLVONKEC 7OV ONUIOVPYNOOY Y10 VO
Bpiokopor og avty tn 6éon. TéEAOC &va peYdAO ELYOPIOTAD GTA AOEAPLO LOV,

Olvumio ko HAMa y1o0 T duvaun ov pov £dtvay dAo avutd 10 014.6TN .
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Kepaiaio 1 Fioaywyn

KE®AAAIO 1

EIZATQI'H

1.1 IETOPIKA XTOIXEIA

Ot avBpamivol evrepoiol avijkouy 610 YEVOG TV
EVTEPOIMV TNG oKoYEvElwag TV Picorna wwv. H 1otopia
toug Eekwvd pe TV otopic twv moAwivv. H
TOALOTEPT] KOTAYPOPT) 10YEVOVG AOTHMENS Ppioketon
oe o emkndeo oA amd 1o pecaio Paciieo g
Arydmrov ¢ mepodov g duvooteiog tov Pouon,
nepimov to 1400 n.X. (ewdva 1.1). H ocvykekpuéwvn

omAn deiyvel Tov 1epéa Siptah pe v okoyEveld Tov

Kol UTOpPEL KOVEIG Vo O10KPIVEL TO OOVVATIGUEVO KOl
Eiicibvii 11 Bt o TOPUAVTIKO  GKPO TOL  1Egpén, TumKY  Evdelén
MOV WAPOVOLALEL TOV IEPE0. ryngADTIKNG  MOMOMVEATIONG. H  wphtn  Khvikn

Siptah e Tmky  dad

TopaAvTIKNE ToAopvELITIdag.  TLEPTYPOPY TNG TOAMOUVEAITIdAG £yve YOpw oTo 1800,
UE OVOPOPES GE TEPAALOT Kl TUPETO. AvoyveopicTnke ¢ ukn vocog o 1909 and
tovg Landsteiner kot Popper, evd 0 10¢ amopovobnke yo. mpmTn Qopd, o1
dexoetion tov 1930. Emetto and morhég peréteg ot Proroyio TV TOMOIDV,
dnovpyndnkav apketd epPoia, ek TV omoiwv T Mo yvoortd eivol to Salk,
adpavomompévo euPodio (inactivated polio vaccine, IPV), wxot to Sabin,
eéacBevnuévo epforo (oral polio vaccine, OPV), 1 ypron tmv onoinv odnynoce
o1 ToYKOGHUI, EEGAELYN TN TOMOMVEAITIONG.

H mpot omopdvoon Coxsackie A wwv (CAV) éywve katd T ddpkeio
emonpiog moaopveritidag o 1948 oand xompoave mouddV pHe TAPAALCOT GTO
Coxsackie ¢ Néoag Yopkng (Dalldorf and Sickles, 1948). Ta otedéym ovtd
amopovembnkay Votepa omd evOQOUMUGHO GE TOVTIKIY, UE EVIEADG OLOPOPETIKY
noboyévelo amd avt) tov moioidv. Tov emduevo ypoévo amopovobnke omd
acbeveic pe donm unviyyitido o tpwtog Coxsackie B 16¢ (CBV) (Melnick et al.,
1949). To omopovmbévra oteréyn Coxsackie A 10V mpokorovoov yoAwpY|
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Kepdiaio 1 Loy yn

TopaAveY ote o OKkpo oe veoyva moviikio, evd ot Coxsackie B 101
TPOKAAOVCUV GTOGTIKY] TUPAAVGT) KOl YEVIKEVUEVT] LOAVVGT] GTOV EYKEQUAO, TNV
KOO, TO MAHYKPEUS KO TO AT 16TO.

To 1951 «xoraypagnke m  amopovwon Echo 1wwv amd  xompava
acLUTTOUOTIKOV acbevov. To ovoud toug (amd ta apykd tov Aééewmv Enteric
Cytopathic Human Orphan) to mpov eneidn dev pmopovoay va cuvoeboldy e
Kamowo Em¢ TOTE Yvmotn acBéveln. MeTEnETo NEAETEC OUMC, TOVS CLVOEOLY UE

TAN0Opa. avOphrivev acbevel®y.

1.2 TAZINOMHXZH

O1 evrepoiol avnkouy otnv peyain owoyévelo Tov Picorna wov. Ot Picorna
101, onwg OnAmver kot 1 ovopaocio tovg (Pico: pikpdc + RNA), amoteholy puo
gupelet O1KOYEVELD LIKPDOVY, U eAvtpo@dpov RNA-1OvV Betikng molkomtag, M
onota mePAapPavel apkeTd. Tabdoyova oTEAEYN Y10 TOV AVOPOTO Kot Y10, GAAC. €10
Oniootikov. Ot Picorna 10l dwywpiCovioar oe evvén yewvn: touvg Eviepoiovg
(Enteroviruses), toug Pivoiotg (Rhinoviruses), touvg 100¢ ¢ Hmaritidog A
(Hepatoviruses), tovg Kapowiovg (Cardioviruses), tovg Ilapekoiovg
(Parechoviruses), Toug Kounouviotvg (Kobuviruses), Tovg Epumoiovg (Erboviruses),
toug AgBotiovg (Aphthoviruses) kot toug Teokoiovg (Tescoviruses) (King et al.,
2000). To tpic TeAevTaio. YEVN dev mapovstalovy avOpomvny noboyéveln. Kabe
YEVOG omoteAeital 0td SUKPITE OC TPOS TNV CVTIYOVIKOTNTO GTEAEYN KOl UEYP!
onuepa, £xovv avayvopiobel tepimov 230 oporurot Picorna 1dv.

Ta péAN oL YEVOUC TV EVIEPOTOV dlOKPIVOVTUL, LLE PACT) TNV AVOGOAOYIKT
amoOKP1oT ToL EEVIaTI| TOLG, o€ 80 avTyovIKA O1uKPITOUG OPOTUTOVG, Ol ONOIOL LE
Baon mv maboyéveld tovg otov AvBpwmo Kol o mEpapaTolmo ympilovral o
técoepa eion: Tovg IToAoiovg (PV, opotvmot 1-3), toug Coxsackie A 1ovg (CAV,
oportvrot 1-24), tovg Coxsackie B 100¢ (CBV,opotumol 1-6) ko tovg Echo 100¢
(E, opotumot 1-33) (Knipe and Howley, 2007). Avtd 10 cvotnua taéivounong
KOTEPPEVGE OTAV GPYICAV VO AVUKOADTTOVTIOL 101 avTIryovikd opotot pe toug Echo
100¢, 01 omoiol OUME TPoKoloLoay acbéveleg e ovtikia Kol avOpomrovs. Etct
AOmOV 01 VEOl evtepoiol mov amopovovovtay aplbpovviay, EeKvovtag ond Tov

Evtepoio 68 (EV6S).
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[Topd 1 omoVdUOTNTU TGOV CVTIYOVIKOV 1010TNTOV TOV 1OV, 1 ovartuén
HOPLOKGV HEBGd®Y TOVTOMOIMONC KOl 1] EMOVEKTIUNGN TOL TOAIOD GUGTNUATOG
ToEIVOUN GG, 00N YNOE GTNV OVATTLEN EVOC VEOL GLGTNUATOG, BAcn Tov omoiov TO
vévog tov Eviepoiov yopiletar oe 8 €idn (King et al., 2000), ex tov onoiwv 10
névte (Poliovirus xou Human enterovirus A-D) mopovoidlovv  avBpdmivi
nofoyéveln. Yotepo omd MPOCQUTEC UEAETEC TOL OOOEIKVLOV T OTEVN
@uioyevetikn oyéon twv [MoMoidv pe Toug eviepoiong g opddag C (Brown et
al., 2003), evtaybnkav otnv opdda auty. AvaAutikdtepa, ot avOphmvol eviepoiol
tadivopovvtol Theov mg eENg: oto idog A (HEVA), omov avikouvv ot Coxsackie
101 A2-A8, A10, A12, A14, A16, kar o1 Evtepoioit EV71, EV76, EV89 -EVO91, ot0
eidog B (HEVB), mov nepirapPaver toug Coxsackie 1ovg B1-B6, A9, toug Echo
100¢ E1-E9, E11-E21, E24-E27, E29-E33 ka1 ToUg 710 TPOGOUTO OVOKOAQOEVTEG
evtepoiobg EV69, EV73-EV75, EV77-EV88, EV93, EV97, EV98, EVI00,
EV101, EV106, EV107, oto &€idog C, 0mov avinkouy O1 TPES OpPOTLAOL TMV
ITohoimv PV1-PV3, ot Coxsackie 101 Al, Al1, A13, A17, A19-A22, A24 kot ot
evtepoiot EV9S, EV96, EV99, EV102, EV104 kot EV-105, ka1 1€ho¢ oto eidog D
(HEVD), mov meptrappavet toug evrepoiovg EV6ES, EV70 ka1t EV94.

1.3 AOMH TQN ENTEPOIQN

To 1K cOUATIO TOV EVIEPOIOV VO GEUIPIKE O1UUETPOL TEPitov 30nm Kot
dev mepifdrihoviar amd Ammdikd EAvtpo. To kowyidlo Twv eviepoidv eival
avBextiko oe 0&va mepifdiiovta (pH~3), Yeyovog mov TOUG ERITPETEL TV ETITUYN
O1EAELON TOUG OO TO OTOMOYL OTO £€VIEPO, OMOL KOl MOAAUTANGIALOVTOL.
Ecwtepikd tov koydiov Bploketol To yovidimpo tov 100, éva povokimvo RNA

PeTikn g TOMKOTNTOC,
1.3.1 Aopn koydiov

To koyido TV eviepoiov cuvictatal ard 60 aviiypoga Kobepag ond TG
téooeplg dopkeg mpoteiveg VP, VP2, VP3 ka1 VP4 (Pfister et al., 1999). Katd
mv ddpkeo. ™G mpwredAvons, 1 wpddpopog mpwteivn Pl tov  dopkdv
npwteivov dympiletar oto tpla. morvnentiow VPO, VP3 ka1 VP1 to onoio
dnuwovpyovy mevrapepy [(VPO,VP3,VPI1)s]. Addeko omd Ta TEVIOUEP CLTd
dnuwovpyovy 1o «apokayidoon  [(VPO,VP3,VP1)s];2. To tehevtaio otddio
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wpigoveng tov koydiov amotereitor omd Tov anoywpiopd ™ VP4 and mv VPO
onuovpyovtag v VP2, H VP4 sivar 1 pikpotepn xoyidokn mpoTeivn Kot
Pploketol OTNV ECMTEPIKY EMPAVEID. TOL KOOV, KAT® ond TIG VAOAOUTES
npoteiveg. To «kdbe meviapepés otabepomoteitor 0O OHOIOTOMKECG
aAniemdphoelg petald tov kapPolvteMkold Kol ouvoteMKoy dkpov twv VPI
kot VP3 poli pe v VP4, Teitovikd mevtapepn cuyKpaTodvTol HETAE) TOVG LE
decpoic VopoydvoL petald Tunpdtov Tov VP2 kol VP3. H vrapén avtov tov
GYETIKG YOAUPDOV OECHOV HETOED TOV KOWIOINKOV TPOTEIVOV QUIVETOL VO EIval
ONUAVTIKY] OTNV 0mod10TaéN TOL KOWY0Iov TV 10OV Kol TNV ameAeLBEpwaon tov

YEVETIKOD TOLG VAKOU Katd TNV £i6000 610 KvTTapo Eeviot (Stanway, 1990).

o) Ilpwtopepéc B) Heviapepég v) Kayido

Eiwcova 1.2. Avamapdotacy the doune tov 1ikod kayidiov. [apovaid(etal 1) dou} Tov TpmTouepone
Kol TOD HS!’T(I,EIH[}L’)I}(;.

O mpocd1op1o oS TG TPIGAECTATNG dOoL G TOL ToAtoiovL Thmov 1 (PV1) peow
Kpuotohhoypaglag pe oktiveg X, Ponbnoe oty Katavomon g O00UNG TOV
Kaydkov mpoteivoy (Hogle et al., 1985). O mpoteiveg VP1, VP2 kou VP3
TOPOVGIALOLY TOPOUOLN TPITOTUYT SOUOPPMOT, oV Ko dev EUQUVICOVY OpoAOYia.
oTNV OUIVOEIKT TOVG aAANAoLYio. ATOTEAOVUVTOL GO U10. OKTAKAMVI] KOTOGKELT
B-Paperod kot dwpépouy Kupiwg oto péyebog twv Onieimv (loops) kol GAA®V
Aentopepeldv mov Ppiokovral oo P-QUAAC, TO. OTOi0. UOTEAOVV TN OO TOL

TUPNVO. THG KOTOGKELNC.
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H elotepikn em@dvewr. tov 100 yopoxtnpiletor omd mpoeloyss Kot
OVAOKOOCES. Znpovtikotepn elvarl pio Pfobe «avidkmon» (canyon), 1 omoio
dwpopeavetatl otnv cbvoeon ¢ VPI1 pe ™ VP3 kot evromiCeton nepuerpikd Tov
aéova mevramhovg cvppetpiag (Knipe and Howley, 2007). ‘Exet mpotabel ot
oV «ovAdkoon» ovtn evromiletor 1 0Eon mPOGOESNC TMV VIOJOYEMY TMV
KUTTAPOV EEVIOTAV, UMOTEADMVTOS TOUTOYPOVO L0 GTPUTNYIKN Y10 THV GOUYN
avocoroYIKNG mapéuPacnc amd tov opyavicpd Eeviotn (Stanway, 1990). ITo
GUYKEKPWEVO, Ol HIKPEC Ol0OTACEIS TNG «ULAIKOONCG» OV EMTPEROLY TNV
VOYVOPIOT] EGOTEPIKOV TEPOYMV TN OO TO GYETIKG OYKMON OVIICOUUTO.
[TapdAinio, QEPEL OTO ECMTEPIKO TNG, KUTUAANAEG MEPOYEG TOL WUTOPOVLV VO
eVOOOLY e OPKETU LUIKPOTEPD, CUYKEKPILEVA TUNHOTO OV TPOEEEYOLY OO TOVG
KUTTUPIKOUG VILOOOYELS, EMTPENOVTAG ETGL TV VOYVOPICT] KOl TPOGKOAANGT TOL
100 610 KOTTaPOo. O TEPLOYEG OUTEC GTO ECMTEPIKO TNG UVAAK®ONG, AOYM TNG
UEYAANG €E10TKEVONG TG UAANAETIOPOGNC TOVE UE TOLG KUTTOPIKOVS VITOSOYEIC
dev &povv duvaTOTNTA EEEMKTIKNG TOIKIAOLOPPIOG KOl TAPUUEVOLV QUAOYEVETIKA
otabepég HeTaED SOPOPETIKAOY OTEAEXOV. AVTIOETN, TEPLOYES TOL KOV KOY1010v
7OV OV EYOLV HEYGAN ASITOVPYIKT] OTLOGIO. Y100 TOV 10, TAPUUEVOVY CTEPEOOOUIKE.
OPOCTATEVTEG CTNV MEPIPEPELN TNG KOVALKMOONG) KOl AEITOVPYOUY MG EMITOMOL.
Ouwmg, M omo@uyn TS AVOSOAOYIKNG GVTIOPOONG EMITVYYAVETAL PE TV UEYQAN
SLUETOPANTOTTO TOV TEPIOYOV AVLTOV, AOY®D TNG OVOYNG HEYGAOL pubpov
LETUAMGEEMV OTIC OVTIGTOUEG TEPLOYEC TOV YOVIOIMUATOS, 7TOL 0dNYouV GTNV
eEEMEN VEWV OpOTUTMV.

‘Eva GAA0 yapakmnpioTikod T «avAGKmoN ey etvar 1 Vrapén wag vdpogofng
ecoyne (hydrophobic pocket) oto kdtw pépog ¢ H eocoyn ovty mepiEyel
oQUYYOsivI] KOl TOTEVETAL OTL EAEYYXEL TNV 1KAvOTNTE TOL KOWOlov vo
TPOYLOTOTOED OOLUKEG HETAUPOAEC KOTA TNV TPOCKOAANGT TOL 100 GTO KUTTUPO
EevioTt), HE OKOTO TNV amEAELOEP®GT] TOLU UKOU YOVIOIMUATOS OTO KULTTUPIKO
nepiparrov (Filman et al, 1989). H ecoyn avt) amoteiel emiong tm 6éom
déopevong ToAMY PopUAKOV Kotd Twv Picorna 1@v, eunodilovtag £tol ette v
TPOGKOAAN G TOV 10V EITE TNV OTEAEVOEPMGT TOV UKOD YEVHDUOTOG.

O1 mowkihor ukot opotvmol kabopiloviar amd TiIC ONAES TOV KOYIO0KOV
TPOTEIVOV, Ol OTTOIEC TPOEEEYOLY GTNV EMPAVELN TOV KAWY1OI0V. AVTEC TTEPIEXOLY

TIG KUPLOTEPEG OVTIYOVIKEG BEGEIS TOL 10V, Ot omoieg yapaxtnpilovial amd VYNAO
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PLOUO UETOAAGEEMY, TOPEXOVTOC ETGL TO POAO TNG GVILYOVIKNG MOIKIAING GTOVG

evrepoiovg (Minor et al., 1986).
1.3.2 To yovidi®po TV eVTEPOTOV

To yovidiopo TV eviepoidv eivar éva povokimvo RNA uopro, Oetiknig
TOMKOTNTOG, TO omoio €yet unkog 7.500 voukhieoriown mepimov. To uxkd RNA
Bewpeitor poAvopatiko, yri pe v ei60d0 TOL 6TO KUTTAPO EIVOL LETOYPAPIKA
evEPYO KMOKOTOIMVTAG Y10 OAEG TIC TPWTEIVEG TOL 100. To Yévmua TV eViepoi®V
nePIAoUPavel TPEIS KOPIEG TTEPLoyEC: TV 5° un kKmdkn wepoyn (5° untranslated
region-5"UTR), To avouytd mhaicio avayvmonc (open reading frame-ORF) ko1 tnv
3" un kodwn meproyn (3" untranslated region-3'UTR) (ewévo 1.3). Zro S'dxpo
VIapyEL opotomohkd cuvdedepévn 1 VPg (Virion Protein, genome linked) ukm
TPOTEIVN, VD 610 3” Kpo Ppickerar n morvadevolmuévn repoy (ewkova 1.3).

H 5UTR mzepoyn, pfikovg mepimov 750  voukAeotidimv, mepieyet
CUVINPNUEVO. THNUATO OEVTEPOTUYMV OOUMV ToilovTtog ONUAVIIKO poOAO o1
petdgpocn Kot avtypoen tov 0. To avoyrd miaicto avdyvoong (ORF)
petoppaleron o pio oATPmTEIV epimov 2.100 kmdkoviwy, 1 omoia, TEPIEYEL
TAnpoopiec Yo Tig TEcoePts dopkég (VP1-VP4) xan Tig e@td Asttovpyikég (2A-
2C kot 3A-3D) mpwteiveg ToL 100 KoODS Kot Y10 TIC EVOIAUECES UKEG TPWTEIVEG
onwg ot VPO, 2BC, 3AB ka1t 3CD (Knipe and Howley, 2007). H 3" UTR
omoteAeitanl omd 62 VOuKAEOTIOW Kol OTI CLYKEKPIUEVY TePLoyn edpaleTar mo
yopaktnpotik RNA devteportayng doun Onids, n omoio motevetal ot mailet
poOLO TNV avTiypor ToL ukol yevodpartog (Jacobson et al, 1993). H poly(A)
oVph £yl KOTO PECO Opo pNKOg mtepimov 60 VOUKAEOTIOW. KOl CUUUETEYEL OTI

OLdIKOGIES TG AVTIYPAPTG KO LETAPPACTGS TOV UKOV YEVIDUUTOC.

VPg 5" NCR o P1 - > P2 . - P3 - 3"NCR
II|I ‘ / \\M\ Y SR ',/// x‘“‘m 'l

—{ vPa| vP2 | vP3| vP1|2A| 2B| 2c | 3A [€]| 3Ce 3le):] AAAAA(A),

Ewove 1.3. Xaptie tov yovidibuatog twv evigpoicn. Xto 5 'dkpo e 5 UTR eivar mpoooeuév n
VPg mpwreivy, kwdixkomolobuevy and tov idio tov 16 ki oto 3'drpo g 3'UTR fpioxetar n
nolvadevolimuévy weproy. H kwdikn mepioyn yapilerar oe wpia tuiuata, to P1, P2 kot P3. H Pl
mepioyn Kwmoikonolel Ti¢ dopikes mpwreives evay o1 P2 war  P3 meployéc kwdikomoiody Tig
AEITOVPYIKES TPWTEIVES TOD 10D.
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1.3.2.1 H 5'pn kodwkn weproyn (5'UTR)

H 5'UTR tov eviepoidv Kot yevikd tov Picoma 1ov, £el apketd ueyaio
LNKOG GE GYECT LE TIC OVTIOTOLYEC TEPIOYES GAMMV 1OV N KLTTAPWV. ATOTEAEL TO
8-12% 10V YevmLOTOS TOVG Kot TOPOLGIALEL TOAD UEYOAT OHOIOTNTO. MG TTPOG TNV
aAniovyio tov Pdoewv petaéld Koviveov @uioyevetikd wwv (Stanway et al.,
1984). To yeyovdg OTL mWEPIEYEl UEYOAEG TEPLOYEG TANPOG M HEPIKAG
ocuvtnpnpéveg, vroonimvel ottn S'UTR dwdpapatiCel Evav onpovtikd poilo, mov
elval dpeco cuvdedeEVOS e TNV GAANAOLYIO THE TEPLOYNS AVTNS, VIEVLOVLVIC Y1
tov gykielopd tov RNA ot1o ukd koyido Kot tov toAlamhaciocpd tov 100. Ot
cuvtnpnuéveg avtég mepoyes e S UTR &xouv ypnoiporombel kol cav 6toO)0g
EKKIVIITIKOV LOPIOV GTN TEYVIKN NG CAVGIOMTNE GVTIOPUONS TNG TOAVUEPAONC
(PCR) y1o TV aviyvevon peydhov ebpoug eviepoimv (Siafakas et al., 2000).

‘Eva yopaxtnprotikd g S'UTR zmeproyg towv eviepoinv (Kot yevikd OAwv
twv Picorna 1®v) &ivor 1 pEYOAN TEPIEKTIKOTNTA TNG OE VOUKAEOTIOWL LE
almtobyeg Pacelg TV yovavivn Kot TNV KUTOGIVI] 68 GUYKPLIOT HE TO VTOAOWTO
vévouo (Stanway et al., 1984), yeyovog mov vmodnAmvel v Vmapén
devtepotayoig doune. Onme eaiveror kol oty ewkova 1.4, n S'UTR weproyn tov
EVIEPOIDV omoteAeital omd @td dopkd otoryeio (domain I-VII) ko Swaxpiveral
ce Tpio. TuquoTa: otn doun pe oynua tpipvAilov (cloverleaf, domain I), oto
Internal Ribosome Entry Site (IRES, domain II-VI) kot t€Aog 610 TUpHO OV
TEPIEYEL TO KMOKOVIO EVAPENG TG UETAPPUCTC.

To cloverleaf amotekel pio dopr| GyUOTOS TPIELAAIOD 1) OTOTEL £1VOL GNHOVTIKY
v T otabepodtra tov RNA ko yioo v évopén g aviypa@ng tov BeTikng
nomkotntog kKAMvouv (Melchers et al, 2006). H doun vty eivor moAd
SUVTNPNUEVY HETAED TOV EVIEPOIDMY KUl TOV PIVOIOV Kot ototeAeiton omd 4 douég
uioyov — Onmac 1ic A, B, C ka1 D. Zmv mepoyn B cuvdéetar 1 KutTopikn
npwteiviy PCBP2 (poly (rC)-binding protein 2), ctafeporoidviog to ukd RNA.
Emiong, emttuyydvetal 11 KUKAOTOMGT TOL KOV YEVOUATOS, OV EIVOL OTOpaiTNT
Y1O0. TN UETAQPUOCT] KOl TNV GVILYPOPY] TOL 100, HECH TNG GAANAETIOpUONG TOV
PCBP2 (mpocdedepévn oe cloverleaf) kot g Poly (A) binding protein (PABP)
omoia. givar mpocdedepévn oty poly(A) ovpd (Herold and Andino, 2001). H
nepoy] D avayvopiletor amd v ukn mpoddpoun mpoteiviy 3CD kol étot

dnuovpyeitar évo. obumieypa petald tov S’-akpov-PCBP-3CD 1o onoio
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AsITovpyEl ooV poplokog dlokoming ouvtoviCovtag T petdPoacn omd
UETAQPOOT TOL UKOD YeEVOUOTOG otnVv avrypaen]. I[To cvykekpipéva, n npodcdeon
uévo g PCBP2 oto cloverleaf suvoel t petdopacn Tov ukol yevouatog, evo 1
npocdeon ¢ ukng mpmteivng 3CD pall pe v PCBP2 oto cloverleaf odnyel oto

CTOUOINHO TG HETAQpPooNS Ko oty évapén g oviypagns (Gamarnic and
Andino, 1998).
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Ewcova 1.4. Azvtspotaync doun e 3'UTR tov CBYV3.

To IRES amaprileror amnd névie dokprrd dopkd RNA otoyeio (II-VI) ko
noilel onuovtikd poro oty Evapén G UETAPPUONG, OTOTEADVINS TO KUPLO
TOPAYOVTO Y10 TOV TPOTIGUO Ko TV maboyévela Tov v (Kauder and Racanielo,
2004). H mpooywyn G HETAQPOONG emMTEAEITAL HEC® TNG TPOGOEONS TOV
PIPOCOUATOV KOl TOV KVTTUPIKOV TOPAYOVIOV UETAPPOOTS GTO ECOTEPIKO TOL
IRES kot g petokivnong toug pexpt 1o Kodikovio Evapéng mg petdgpoong. o
ouyKeKpéva, kuttopikeg npwteiveg [La, Unr, PCBP2 ko1 Polypyrimidine Tract-
Binding protein (PTB)], o1 onoieg edpdlovv otov Tupnve. OTOL Kol EKTEAODV TIG
(QPUGLOMOYIKEG TOUG AEITOVPYIES, MEPVOVV GTO KVLTTUPOTAUGLO UE TNV €G0S0 TOL

100 oto KVtTapo kot mpocdévovtar oto IRES. Xt cuvéyen, o HeETaQpUoTIKOG
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nopayovrag SRp20, o omoiog elvol cLVOESEDEUEVOC e PBOCOUATO, TPOGOEVETAL
omv PCBP2 aAiniemidpavrog £tot pe to IRES. H cvykekpipévn arinieniopaon
Bewpeiton o011 etvar vV Yo T «oTpaTordYNoN» TV piPocoudtoy oto IRES
(Sharma et al., 2004).

H tedevtaio meproyn m™¢ S'UTR, av kot n oxpiig Aettovpyia g eivat
axoua dyvootn, neptExel toAeg TpAétec AUG ztpv omtd 1o onueio Evapéng g
HeTagpoong, Kobhg exiong Kol to 1010 10 KMIKOVIO EVUPENG TG UETAPPUONC

(Witwer et al., 2001).
1.3.2.2 Avoyyté mhoicro avayvmons - SopKkn meployn

H dopikn mepioyn tov avorytov thatsiov avayvoong (P1) kodikonotet yio. Tig
npwteivec Tov 100, VP1, VP2, VP3 kot VP4, ot onoleg amotehovy 100 SOUIKE
oToLYElN TOV KOV Kaydiov (reprypdonkayv oto ke@daruto 1.3.1 Aoun koyidiov).
H Pl yevopukn meproy) mopéyet aSlomiotn GLGYETION TG GAANAOLYING UE TOV
opoturo. H cvoyétion 10U 0potimov [E TO YEVOTLNO QUIVETUL VO, 1GYVEL Kol
Eeymplotd yoo Kabe dopko yovidro, pe eCaipeon 1 VP4 yevopkn mepoy).
Moptlokég peAETeg TPoTEIVOLY OTL 1] VOUKAEOTIOWKT] aAAnAovyio g VP1 meproymg
UITOpEl vaL ypNoILomombel 0cQUAMDS Y10 TN TUVTOTOINGT TV O10LPOPWYV OPOTLTWYV

evtepoidv (Oberste et al., 1999).
1.3.2.3 Avoyt6 mAaiclo avayvmong - ASITOVPYIKES TPOTEIVESG

H Aertovpyikn) meploy] TOU YOVIOIOHOTOG TWV TOAMOIDV  KMOIKOMTOLEL
apoteiveg (2A, 2B, 2C, 3A, 3B, 3C, 3D) kaf®O¢ Kot AEITOLPYIKE EVOIGUESTH TWV
npoteivov autdv (2BC, 3AB, 3CD), mov eumA£KOVIOL GTNV UK OVTYPOQY, GTNV
eneéepyaoio NG UKNG TOAVAPMTEIVIG, OTNV  OVOGTOAN TOV  KUTTOPIK®OV
AEITOVPYIOV, OTNV OAAYN OUOPPOCNC TOV KUTTUPIK®OV HEUPpovdv Kol ot
dnuovpyio KLOTIOTWV.

H 2A mpotedon (2AP") npayuoromolel 1o mpoTOPYIKO PAYMO GTNV
norumpmTeiv). To TPWTEOALTIKO CLTO PR yHo ONUIOVPYEITOL ©TO OIKO NG
ApVOTEMKO Gxpo, ota opla P1-P2, daywpiloviag £Tol TIC TPOOPOUES TPWTEIVES
TOV KOW1010V amd aTéG TV U1 dopik®v mpmteivoy (Toyoda et al., 1986). ‘Exet
emionc vrootnpytel 611 1 2AP avayvopilet pwa dsivtepn Béon mpoTedAVON G, GTHV

npodpoun mpoteivn 3CD™ pe amotéhecpo vo odnysl otn mopaymyn TOV
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npoioviwv 3C kot 3D. H 2A™ vdpoivet mentidikovs deopong petaéd Tuposivig
(Tyr) ka1 yAvkivng (Gly). Zmyv mpoTtedon vt VAGPYEL N KOTUALTIKY TPLAOw
apwvolemy amoterovpevn amo kvoteiv (Cys), wotwoivn (His) kol acmopoyvikod
0&0 (Asp), 1 omoia SluTNPEiTOL PUAOYEVETIKA GE OUPOPETIKOVS EKTPOCHTOVS TMV
eviepoimv (Bazan and Fletterick, 1988).

H 2A™ gaiveton emiong vo mailel onuavtikd poro 6TV ovTypa@n Tov 1Ko
RNA, deyeipovrog v évapén cvvBeong g apvnTiKig aAvcidag, aild dev €xel
Kopia enidpoacn ot chvBeon ¢ aivcidag Betikng toMkottog. O tpdmog pe tov
onoio N 2AP emruyydvel katt této0 eV gival YvOGTOS, ARG givarl mBavo
TPWTEACT VO LTOPEL VO TPOTOTOLEL 10 KLTTUPTKN TPWTEIVI OV GLOITEITOL Y10 T1)
ouvbeon g apvnrikic aAvcioac RNA (Jurgens et al., 2000).

H 2A™ omokomrel 10 apwvoteMkd Gkpo tov mopayoviov elF4GL ko
elF4GII, xobmhg ko o KapPoéutemkd dkpo ™ PABP (Ventoso et al., 1998) pe
OTOTEAEGHLO. T1] OLOKOMN TNG KUTTUPIKNG petdopoons. H dlokom g KUTTUpIKNG
npwreivochivieonc and v 2A™ &yel wg anotéhecuo THY amociOTNGT YoVidimv
OmUPUITNTOV Y10 T PlociudTTo. TOL KUTTAPOV, YEYOVOS OV LE T1] GEPAE TOV
00N YEL GTNV EVEPYOTOINGT TOL LOVOTOTION TG AMONTOONG HEGEH TNG KAoTAoNG 3
(Calandria et al., 2004).

H 2B apoteivy eivar pikpr), vopo@opn Kot SUTAEKETOL OE UPYIKO GTAOLO0 TNG
ovvleong tov ukov RNA. Aliayéc om 2B mpoteivi) TV TOMOIOV KUl TOV
Coxsackie v odynoav oe 100¢ pe eAdlum] OvvarotnTa ovilypogng (van
Kuppeveld et al., 1995). To xappfoéutehikd daxpo ¢ 2B mepiéyel wa vopogofn
EPOYN, N Omolo CLVOEEL TN TPMTEIV] UE KLTTUPIKEC MeUPphvec Tov
EVOOTANGLOTIKOU O1KTVOL Kot ToL ocvumAéypotog Golgi. Ady® g KavomTdas TS
vo. ovéavel ) dwomepatotto. tov pepPpavov (Madan et al., 2008), mpokaiel
OAAOYEG OTI OLOUOPPMGCT) TOV HEUPPOVOV, TOGO TOV EVOOKLTTUPIWV OGO KUl TNG
TAUCUOTIKNG, KOl GULEGVEL TNV EVOOKVLTTAPIL CUYKEVIPOON Ca®’ kot GAA@V
0160evavV 10VIOV, 0dNYOVTOG GTNV OTOTTOGCT TOV KUTTAPOU.

H 2C npoTeivyy elvar oe vymAo Poadud dtompnpévn Hetald SloQopeETIKOV
edhV Kol mePIEYEL TEPLOYEC TPOGdeoN oe uepuPpaveg, oto RNA kabd¢ kot o€
voukAeotidw. H 2C @aiveron vo GUUUETEXEL otV EVOPEN TNG GVILYPAYNE TOL
kod RNA Kot GUYKEKPIWEVOL OTNV OVTIYPOUQN TNG OPVNTIKNG TOAMKOTNTUC
aAVGIO0G, eved Ot Qoivetorl va emnpedlel ) oLvOeon TG OeTIKNG TOMKOTNTOG

aloidag, ovte kot v enymkuveon tov RNA popiwv (Barton and Flanegan,
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1997). H 2C mpwteivn, o cuvepyasia pe GAAeg TpTEIVES TOL 100, cLUPdAetl ot
ONuovpyio. TOL CULUTAOKOL QVTIYPOPNG Kol ot otabepomoincn Tov oTIg
HeUPpaveg TOL KVTTAPOL EEVIOTY], OOV KOl OVTIYPOQPETUL TO YEVETIKO VAIKO TOV
100 (Bienz et al., 1990, Teterina et al., 2006). Me v 1016t ¢ ¢ ATPaon kat
GTPaon ocvufdier eniong, ektdg omd tov morAlamiaciocpd tov 100 (Pfister and
Wimmer, 1999), kot otov mpocdopicpd ¢ doung tov koydiov (Li and
Baltimore, 1990).

H 2BC nporeivy anotehet 1o mpodpopo popto tov 2B kat 2C npoteivov.
Apxetd mocooto g 2BC dev vopoiveTal KOTO TN HOAVVGT TOL KUTTAPOL, KOOMG
1 Topovsie. TNG PaiveTol Vo elval amapaitnTn Katd T O1pKELD TNG UVIYPUPNC
tov L (Paul et al., 1998). Evroniletan ot pepfpdveg 1o £vOOTAUGHOTIKOD
JIKTVOV KUl 1] ONUOVTIKOTEPT 1010TNTA NG EIval OTL TPOKUAEL TNV avaddTaln TV
HEUPpuvVOY Kot T ONUIoVPYio. KUGTIOIWY OTO OTOI0, EMITEAEITOL 1] UKT AVTLYPOPY].

H 3A apotsiv pécom ™G vopoeoPne meployns e €xel TV 1KOvVOTIN T
ocLvdeong ue T1g uepPpavec. H avahvon g doung g éxel 6eiéel 0t vapyetl cav
OULODIUEPES, HE EMPAVELN OUEPICUOL TO KEVTPO NG mpwteivng (Strauss et al.,
2003). H 3A endyel oAhayeg oTIC HEUPPAVEG TOV EVOOTAUGHATIKOD OIKTVOV Kl TO
CYMUOTICHO KLOTIOIWV avtrypaeng tov 1ov (Belov et al., 2007). H opivotehkn
nepoy] G 3A ektd¢ amd 1oV POAO TNG MPOGOEoNC o HepPpaveg, eival
ONUOVTIKN KOt Y10, TN o0VOEST] TOV BETIKNG TOAMKOTNTUS KAMVOUL KoOMG Ko Y10, TN
cwoth enefepyoaoio ¢ ukng molvrpoteiving (Towner et al., 2003). H 3A, oe
ocuvepyacio pue 11¢ 2B kot 2BC, gumodilel v HETUQOPA TOV TPOTEIVOV TOL
Kuttdpov Eeviot omd 10 evOOTAQGUOTIKO OlkTtvo oto ocvumieyuo. Golgi,
EMOPOVTUC LE TOV TPOTO CTO GTO EKKPITIKO cLotua Tov kuttdpov (Doedens et
al., 1997).

H VPg eivor o pukpn npoteivn omotehovpevn ond 23 apuvoléa mepinov.
Kmowonoteiton axd v weproyn] 3B 1ov yovidiopatog Kol PpicKetol OpotomoAKa.
npocdedepevn oto 5 dxpo tov ukov RNA. ‘Eyxel v kavomto vo TpockoildTol
opotonork®¢ oto RNA amovoio. dAiwv mapoyoviov (Tobin et al., 1989). To
tpito apvold g VPg eivon pia tuposivy, 11 omolo @oiveTon vo dlotnpeitol o€
molove Picorna 1ovc. H vdpotviondde oto OF avthc e mpoteivie Snutovpyet
QOOPOJECTEPIKO OEGUO LE TO VOVUKAEOTIOWO 610 S'aKkpo tov ukov RNA K1 1ol
gyovpe v doun VPg-pUU. H VPg gaiveron va maipvel Hépog ot 010d1Kacio

GLYKPOTNONG TOL KOV Koy1diov Kabmg kot oty avtiypoer tov RNA, mbavag

I
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nailovtog To poro exkivnTikol popiov (Paul et al., 1998), ue ) popen VPgpUpU
OTO KLTTUPOTAUCHO TOV HOAVGUEVOV KuTTtdpmV (Lyle et al., 2002).

H 3AB npoteivy @aivetor vo cvpfaret omn otabeporoinon me VPg otig
uepppaveg yio v Evapén mg ovvieong tov RNA. /i vitro nepdpota £de1&ay 011
Oteyeiper ) Opdon ¢ ukng moivuepdong (Richards and Ehrenfeld, 1998), kafag
Kot TV Tpwteoivtikn evepydmta g 3CD mpmtedong (Molla et al., 1994). Mo,
10waitepa. onpovtikn wiom o ¢ 3AB givot avt Tov cuvodol popiov (chaperon).
Zuykekpiuéva, 1 3AB duthover 1o ukd RNA oty guvoikotepn Beppoduvopukd.
OwpopPmo, «Eedmhmvey chvleteg devtepotayeic RNA oouég mpokeévou va
TPocdEDEl 1 UK TOAVUEPAOT Kt O1oXmPILEL TOVE KAMYVOUS DETIKNG Kot opynTIKNG
TOMKOTNTOG KOTA T1] ONUIOVPYIO TOV UVTIYPUQIKOD EVOULUESOU.

H 3C apoteivy poll pe 1o poodpopd mg popro 3CD, Bempeitar 011 d1eéaryet
MV TAEIOYNPIo. TOV TPOTEOAVTIKOV Owwondcewy (Marcotte et al., 2007).
[Tpoxertal y1o. pio TPOTEAST KVGTEIVIG, 1) OTTOl0. QUIVETOL VO TPOKOAEL d1OGTTOoT)
GTOV TENTIOKO deopd HETAUED TOV apvosemy yhovtapivng Kot yAvkivng (Stanway,
1990). H mpotiunon yio 10 SWERTIOO LTO QUIVETOL VO EIVOL QOAVTI Y10, TOVG
TOAMOTOUE, Oyl OUMG Kol Yo To. vroAowo. péAN twv Picorna 1hv. Mo Kvoteivn
(ot Bgom 147 yio tovg ToA0i0Vg), L 1oTdivn (otnv BEomn 40) kot £va aoTapTIKO
0&L (ot Béon 85) oymuoriCovv o evlupikny Tpdde, 1 omoio. darnpeital o
oAovg Toug Picorna 100¢ (Bazan and Fletterick, 1988). Mia aAin 1610mta g 3C
glval 1 OovOoSTOAN NG mpwreivocLvleong  tov  kuttdpov  Eevietn,
OTEVEPYOTOIMVTAC TO peTaypa@ko mapdyovra TFIC, o orolog amatreitat yio
obvvBeon popiov tRNA (Clark and Dasgupta, 1990). Télog, amokoOmtel TNV
apwteivn TBP (TATA box binding protein), 1 onoio. Tpodyel TNV UK UETAPPUCT],
avolyovtog £Tol To OpOUO Yo TNV eKKiviion g ukng aviypagng (Back et al.,
2002).

H 3D molvpepion (3D™) sivon o RNA efaptopevn moivpepion. To
KOTAALTIKO TNG KEVIPO amotereital amo éva tpuentiolo IAvkivn-Acmaptiko o&y-
Aocnoptikd 00, «GDD potifo (Gly-Asp-Asp)», to onoio dotnpeitor 6& OAOLE
tovg Picorna 100¢ kot eivar mapopoto pe to YXDD potifo (Tyr-Xxx-Asp-Asp), To
omolo amavidtol oe moAhovg RNA 100¢ xobmg emiong Kot oty avricTpogn

pol

uetaypagaon tov perpoimv (Kamer and Argos, 1984). H 3D givan to kvpto
evlopo mov ypnowomotlel 0 10¢ katd TNV aviypagn tov. Xuvvhéter RNA

APNOLOTOIDVTUG GOV EKKIVITIKO popto v VPg mpwteivn, Exovrag myv wovotnto,
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vo. mopdyel Oetikng kot opvnTikig moAkomntag RNA. EmumpocOeto, £xet
dpuotnkOTA ehkdong, Eedmadvovtog To onuela omov 10 RNA  é&yet
dpovpyncel SMAN EMKO KOTO TO GTAO0 EXUNKVVGTG TNG AVITYPUPNS KOt TEAOG,
elvat wovn vo tpocBétet v adevoMmpevn ovpd oto 3 daxpo tov RNA kot va
cuupdrel Etol oV OAOKANP®oN TG cuvBeon Tov DeTIKNG TOMKOTNTAS UKoY
RNA (Pfister et al., 1999).

H 3CD mpoTtsivn nopovcidlel 16yupn] SpacTIKOTNTO TPOTEACNS, UALDL Oev
napovctdlel dpactikdnre. mwoAvuepdong (Marcotte et al.,, 2007). H 3CD
dwdpopatiCel onuovtikd poko otnv ukn avrypoen. Edwotepa, cupfdirer o
ONuovpyio. KLOTIOIOV aVTILYPaPNS OTIG HEUPPAVES TOV EVOOTAUGUATIKOD SIKTUOU
(Belov et al., 2007), mpocodevetar oto cloverleaf ko1 oto Cis Response Element
(CRE) dteyeipovtag v avtypoaen kol v ovpdimon g VPg avtictorya (Paul
et al., 2000), ko1 TEAOG, TPOKOUAEL T ANEN TG UKAG LETAQPUOTS, ONUOTOO0TOVTOS
gtor v évopén ™G UKNG  avTiypoeng, HECH TG TPOTEOALGNE  TOL
KapPoéutedkov axkpov ¢ PCBP2 (Perera et al., 2007). H 3CD é&yet eniong v
IKOVOTITO VO, EIGEPYETOL GTO TUPNVO. TOL KLTTAPOVL, OOV KOl CUTOKUTUAVETUL GE
3C kot 3D. Zto eowtepikd tov mupnvae 1 3C mAgov, TPOTEOADEL L0 GEPA.
HETAYPUPIKOV TUPAYOVIOV, CTUUCTOVTOG HE CUTOV TOV TPOMO TN UETHYPUPIKN

unyovn Tov xkuttapov (Weidmann et al., 2003).
1.3.2.4 H 3'pn kodwn weproyn (3'UTR)

To unkog ™¢ 3" un kodikng mepoyms (3 'UTR) tov RNA twv Picorna 1dv
noKiAel peTall TV EKTPOCOT®MV OVTNG NG owoyévews (amd 40 voukAsoTiow
GTOVG Pvoiolg £mg 126 voukAeotidlo 6Tovg kapdtoiovg). Ot eviepoiol pmopovy vo.
damPIGTOLY Ge VO Kutnyopies e Paon v aArniovyio Kot Ty opyavmon g
3'UTR: oty ouddo tevV moAoimv, 1 omoia mepthapPavel emmpdcbeta tov
Coxsackie A21 kot Tovg evrepoiovs Twv Boogddv, kat otnv opdde tmv Coxsackie
B v, n omolo mepthapfdvel emiong TOUG EVIEPOIONE TMV YOPOEODV, TOV
Coxsackie A9 ka1 touvg Echo 100¢ 6 xor 11. H oudda twv Coxsackie B v
nopovotdler otn 3'UTR po magpn ddreén Onidag (stem loop), n omoia
amoLG1alel amo TV OUAde T®V TOAOIOV. XTOVG TOAOIOVS Tapovslalovral dVO
Onieg (X kot W) ot omoleg oAANAETIOPOVY UETAED TOVG HE OEGLOVE VOPOYOVOD,

dnuovpymvtog £Tot Eva. potifo Tprrotayovg SOUNG.
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Y710 3'akpo g M 3'UTR @épet pa poly-(A) ovpd (avtictorya vrapyel poly-
(U) tunuo. oty avtiotoyn meproy tov apvntikng noakomrag RNA) (Melnick,
1996). H meproyn avt) @oivetor vo moilet onuaviikd poAo 6TV aviiypa@n Tov
100 (Rohll et al., 1995). Yrdpyovv anodeiéels ott o1 tikég npmteiveg 3AB ka1 3CD
KaOh¢ Ko o Tpoteivn tov Kuttdpov Eeviotn peyéboug 34-36kDa deouedovran
omv 3'UTR (Todd et al., 1995). Metoirdéeig mov e€acBevovy v apdcdeon g
3'UTR pe 10V KLTTOPIKO mopdyovia &xovv emPAuPy| omOTEAEGUOTO OTOV
TOAMOTAUGIOGHO TOV 100, TPOTEIVOVTOS TNV LOBEST OTL 1] AAANAETIOPUCT) OVTH
elVOL QOPOITNTN Y10 TV AVTLYPOPT TOU 100, TavOTaTe 610 ENiMedo cUVOESNC
™m¢ opvnTikng moikotntog aivcidag RNA (Herold and Andino, 2001). Téhog, n
3'UTR gaivetor vo dwdpopatifet onuavtikd poro ot pouduion g ukng

Hetdppacnc, oAniemopwvrag pe to otoryeio IRES.

1.4 YIIOAOXEIX TOQN ENTEPOIQN

O maboydvog KOKAOG TOV EVIEPOIOV EEKIVEL HE TNV TPOCKOAANGY TOVG GE
£101K0VG VTTOOOYEIG GTNV EMPAVELN TOV KLTTAPOL Eeviot (mivakag 1.1).

H mhgioymoeia TV DI000YEDV TV EVIEPOIOV GUVOEETAL LIE TO. CUVIT|PIUEVA
apvoééa tov mpoteivavy VP1 kar VP3 ot oymuoatilopevn aviokmon (Rossmann,
1994). Ot vodoyElC CLTOL £YOLY TOPOUOLD. OOUT) KUl TTEPIEYOVY I GEPA OTd
TEPLOYES OUOIEC TOV avococ@uptveyv. TTo cuykekpiuéva, vTodoyelc ol omoiot
QVKOLUV OTNV UTEPOIKOYEVELD TOV avococpapveoy  egivar ot [CAM-I
(intracellular adhesion molecule-1), o omoiog &xel Ppebet 611 cLVOEETOL UE TOV
Coxsackie A21 (Xiao et al.,, 2001), CAR (Coxsackie-Adenovirus Receptor), o
omolog ovppetéxel omv eicodo twv Coxsackie B v otov Eeviom) kat otnv
gvapén tov kvkiov Cong Tov 100 (Yongning et al., 2001) kot o PVR (Poliovirus
Receptor) o onolog cuvdéetat pe Toug moAoiovs. Extdc dpmg amd v chvogon e
TO UKO Kaid10, Ol VILOJOYEIS CLTOL OONYOLV GTNV OVUAIGTOEN TOV KOV Ko1010v
Kot aeAevBEpmon TOV UKoV YeEVOUATOS oto KUTtapo Eeviotr (Rossmann, 1994).
Opouévol Echo kot Coxsackie B 101 tpocdévovial oto mopdyovia emTdyuvens
m¢ arhoiwong DAF (decay-acceleration factor) 7 CDSS, mov elvonr péhog g
OIKOYEVELOG TOV TPOTEIVOV PLUBUIONG TNG EVEPYOTNTOS TOV GUUTANPOLOTOS
(Bergelson et al, 1994). Ot wvnodoyeic avtoi de ovuPdiiovy oty

0mOcTUOEPOTOMGT TOV KOV KOY1010V.

LS
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Tog Ynodoyéag Tomog vrodoyéa ZovumodoyEag
INoiwoiot 1-3 PVR Ig-like
Coxsackie A13, Icam-1 lg-like
Al8, A2l
Enterovirus 70 CD55 SCR-like

(complement cascade)

Coxsackie A2l CD55 SCR-like Icam-1

(complement cascade)

Coxsackie B1, B3, CD35 SCR-like a,Bs-Integrin
B3 (complement cascade)
Echo 3,6.7, 11-13, CD55 SCR-like f.-Microglobulin
20,21, 24, 29, 33 (complement cascade)
Echo 1,8 0-f3-Integrin (Vla- Integrin B--Microglobulin
2)
Coxsackie B1-B6 CAR lg-like

Ig. Immunoglobulin; SCR, short consensus repeat

Iivaxag 1.1. O1 kottapikoi vwodoyeic TV eviEPOIdV.,

H ahAnlenidpaon evog evtepoiol pe Tov vmodoyéa dev elivar mavTo ETapPKNG
Yo TNV €16060 TOV GTO KVTTAPO KOl OMALTEITOL 1] TOPOVGIa EVOG SEVTEPOL LOPIOL
N vrodoyéa. (cuvumodoyéa). I'a mapdderypa, yio tov Coxsackie A21 amopaitn
givar 1 mopovsio. 1660 tov DAF 660 kot tov ICAM-1 ®w¢ cuvvumodoyémv
TPOKEIUEVOL VO EEKIVIGEL Evay Topay®YIKO poAvopatikd KOkAo (Shafren et al.,
1997). O axpiPric pOAOG TV GUVLTOOOYEMY GTNV LOAVVGT TOV KUTTAPOL OV eival

QKOO YVOGTOG.
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1.5 KYKAOX ZQHX TGN ENTEPOIQN

O kOKAog {oMG TV eVIEpPOIOV EEKIVAL e TNV TPOGOEGT] TOVG GTOV KLTTOPIKO
TOVG LIOdOYEN, OTN pHePPpdvn Tov Kuttapov Eeviotn. Metd v anehevbépwon
TOU UKOV YEVOUOTOC OTO ECMTEPIKO TOV KLTTUPOL, O 10¢ LETOPPALEL TO YOVIOIWUO.
TOL G€ WO TOARPWTEIVI, omd TNV omoio pHeETG omd mpwrtedivon Oo
onpovpynBovv o1 ukég TpTEiveg. AKOAOLOEL I AVTIYPOPT] TOV KOV YEVOUOTOG
Kot 1) onuiovpyio Tov uk®v Koydiov. Metd tov eykieiond tov ukod RNA oto

Koyid10, 0 10¢ etvan EToog va eEEABeL amd To KOTTapO (E1Kdvo. 1.5).

@ Qpipavon
‘\I [ EykAgiopéc RNA

Anpioupyia kay1diwv o kayidio

Ef wkutTdpiog XWwpog

TTpdodean aTov
vnodoxia

TTpwredAvon
| |
Amw@{::n vskumM/ TTpwreivooivdson -
-

\ Avtiypapri RNA /

Ewova 1.5. O kdxioc (ong Tav eviepoic.

1.5.1 IIpécdson o©TOVG KLTTUPWKOVS VETOdOYElS - £i6000G oTO

KOTTOPO.

Ot eviepoiol mpocdévovtal 6T0 KOTTOPO UECH TNG OAANAETISpocNG TOL
VOdOYEN Kot NG BEong mpdodeon g Tov avayvopilel oty enQAaveld. TOV 100, XT0
Koyidlo tewv moMoibv Exouvv Ppebel dvo BEcelg avayvmpiong TV KLTTUPIK®OV
VILOOOYEWMY YEYOVOGS OV CWEAVEL TO PLOUO CAANAETIOpUCTC TOV 100 LE TO KUTTAPO
(McDermott et al., 2000). Metd. t mpOcdEc GTOLE KLTTOPIKOVS VIOdOYELS, TO
1Ko kayido mpénel va, amodounbei mpokeévon vo. anerevfepmbel o RNA kat

va e16EABeL oTo KuTTapoOTAaco. o KGmotoug 100¢ 0 KUTTUPIKOS VTOdOYENS Eival
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oVTOC TOL EMAYEL TNV EVOPEN OOWKOV cAAaymV Kol TV gicodo tov RNA oto
KOTTOpo. [ dAlovg Picorna 100¢ 1 aAAnAemidpaot e TOV KUTTUPIKO VITOOOYED.
gfummpetel POVO TN CUYKEVTIPMOTN TOL 100 OTN KLTTOPWKY em@avele. H
ameAELOEP®GN TOV YEVOUOATOG TOV 100 EIVOL UMOTEAEGUA TOV Yauniod pH 1 g
dpdon g KATO10V GLVLTTOOOYEN.

H npocdeon avtn akohovBeitor omd otepeodoikéc HETUPOAES GTO Koyidlo
TOV 10V, O1 OTOIEC TOV TPOETOALOLV Y10. TNV €1G0SO0 TOV YEVETIKOD TOL VAMKOV GTO
Kuttaporiacpo. Ot moMoiol  Otav  mpocdeBodv  otov  PVR  aAirdalovv
OTEPEOOIITOLN KO UETATPENMOVIOL GE HOPQPEC YVOOTEG MG «A cwpotido»
(Wimmer et al, 1994). Ta couatidw avtd nepteyovy porvopatiké RNA, opeg
OpEPOLY amO TOLG €AeBepPOVG TOAMOIOUG ©TO cuvrereotn kKubilnong (ta A
copatidw £yovv cuvteieot kobilnong 135S ot ovribeon pe toug ehevbepoug
100¢ TV 1608S), oy avénuévn evaicbnacio TOVE Ge TPWTEUGES KUl GTIV OTOVGIN
™m¢ VP4 xoyndikng npwteivng (Wimmer et al, 1994). Ot mopomdve aAroyég
GUVOSEVOVTOL KOl [E TNV HETAPOPE TOL opvoteMKoL akpov te VP1 mpwteivng
and TO ECMTEPIKO TOL 100 otV eEMTEPIKN EMPAVEID, TOV UKOD Koyidiov,
TPOGHIOOVTUS TOL LOPOPOPES 1O1OTNTES, KU1 W EK TOVTOL CUENUEVY] GUYYEVELL LIE
g peppPpaveg (Fricks et al., 1990). Ot orhoyéc avtég gaivetrar va elvol
OmOPOATNTEG Y10 TNV £16000 TV TOAOIOY 610 KVUTTUPO. TOo auvoTeEMKO dKpo TG
VP1 onpiovpyel po EMKO 1) OTOl0. EIGEPYETOL OTNV KLTTUPIKY UEUPPAvT,
dnuovpydviag Evav mopo pécw tov omoiov Bo mepdoet to ukd6 RNA oto
Kuttaponiacua (Ewwova 1.6). H vrofeon avt evioybeton amd HEAETEG COUPOVA
Le T omoieg ta cwporidw A otav mpootefolv oe Amdkn dumhoctofada,

endyouv T dnuovpyio ovrik®v kovolov (Tosteson and Chow, 1997).
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Ewxove 1.6. [Ti0avic unyaviouog eioodon tikod RNA
aro xottapo. Or VPI, VP2, VP3 xar VP4 douiés
mpwteives  mapovaidlovial  He Koavo,  KITPIvVo,

\ KOKKive kal mpdoive ypoue, avtiotoya. H 1'P3

paivetar vo gumodicel to RNA va Pyer ééw and 1o
kaiolo. Otav o 16¢ (160S) mpocdéverar otov
vmodoyéa. (3 pabpot kbrlor), allaler  doun oo kai
uetatpémeral oe owpatioto 135S, H VP4 kai 10
arvotshikd axpo e VPI1fyaivovy oy edwtepiry
empavela  tov  kaynoiov. H VPl dnuovpyel
vdpogofiec  élikeg, 01 omoisc OlamEPvOLY TV
KOTTOMIKI) Meufpavy kol empémovy oto RNA va
TEPATEL TTO KOTTOPOTAGOUC, [LEGQ EVOS TOPOV, GPOD

' gpata n VP3 aropaxpovOei amo wy diodo. (Belnap

et al., 2000)

1.5.2 Metagpaon

Metd v €i6od0o Tov 100 610 KuTTapdTAUcUd, TO BeTikng molkotnTag RNA
70V 100 ypnoponoteitor mg mRNA, 10 omoio peta@pdleTal 6e Hio TOATPOTEIVY.
Opmg, ot eviepoiol otepoivIal KATOI®V PacIKOV GTOWYEIMY TO OTOl0 CLVAVTOVTOL
og Oho Ta evkopvoTikd MRNA. Ta gukapvmtikd mRNA @épovv oto 5 Gkpo Toug
&va. KdAvppo, yvootd g cap 10 onolo mepiéyet o peBvitmpévn yovavosivn. Ot
eviepoiol oty B&om g doung cap Exovv v mpwteiv VPg n omolo agopeiton
ond éva kKuttopikd évivpo, v VPg-Unlinkase pe dyvooto @uotoloyiko
Kuttopikd poro (Gulevich et al, 2001) TPOKEWEVOL Vo apyioel 1
npoteivooLvieon.

INo v évapén g HeTdepaong TV eviepoimy eivar amapaitnTol OAOL Ot
TOPAYOVTIEG EVOPENG TOV EVKOPLOTIKMOV KLTTAP®V, HE EENIPEST] THV MPOTEIVN
elF4E, n omola mpocdéverar otov cap oynuoaticpd (Ochs et al., 2002). Apyké o
dnuovpyeitar To cvpmioko elF4F and ) tpdcdeon twv elF4B, elF4A ko elF4Gl
LETOYPOUPIKOV TTapayovimv oto ukd RNA. X cuvéyeio 1 pikpn pipocmpikn
vropovado (408S) oe cdumroko pe toug mapayovreg elF1A, elF3 ko elF2-GTP-
Met-tRNA mpocdévetar pe 1o prpovovkieonpmreivikd cvpmioko elF4F - ukd
RNA, onpovpyovrog to 43S mpoevapkmplo cvumioko. To mpoevopktiplo
cvumioko Kiveitor kot punkog tov IRES péypt va ocvvavmoet 10 Kodkovio
évapéne. Télog, mpoodéveron m peydAn vmopovade (60S) tov piocoduarog
SNUIOLPYDOVTOG TO OAOKANPMUEVO PIPOCHUN TOL QPEPEL EI1C TEPAS TN LETAPPOOT|
(Prevot et al., 2003).
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ExtOg OpmG amd Toug KuDEp®UEVOLS TAPAYOVTEG EVAPENC TG HETAPPAOTS,
oto IRES otoyeio tov Picorna 1v mpocdévovtal Kot GAAEC TPWTEIVEG TOV
KUTTAPOL EEVIGTI), TTOL TTPOGYOLY TNV UETAPPUGCT] 1] SLLOPOOVOLY TV 160PPOTIQ
netall petdepaong Kot avrrypagng tov ukov RNA, énwog n npoteivny tov S7kDa
mov wpocdéveral otnv morvmpyudiky meployn PTB  (Polypyrimidine Tract-
Binding protein), 1 zmpwteivn La tov 52kDa (La auto antigen), n poly(rC)
npwteivi) PCBP(Poly(rC) Binding Protein) twv 39 kDa ko1 1 Unr (Upstream of N-
Ras) (Murray et al, 2001; Costa-Mattioli et al, 2004; Boussadia et al., 2003). Ot
TPWTEIVEG OVTEG PuiVETOL VO EIVOL amapattnTeg oA Ol EROPKEIS Amd LOVEG TOVG
yo. Vv évopén g petdepaonc (Hunt, 1999), extdc omd v Unr n omoia givan

TpayoTL ovaykaio o oot ) dwdikacio (Boussadia et al., 2003).
1.5.3 lIpmTtedivon TS UKNS TOAVTPOTEIVIG

H molvmpwteivn mov mopayetar ival aotabng kot o vrootel Tpwtedivon
Y10, TN ONUIOLPYIL. TOV SOUIK®V Kol UN-00MKOV Tpoteivev tov 100. H dudikacic
™G TPWOTEOAVONG TNG UKNG TOAVTPMTEIVNG drakpivetan o tpia otddw. To mpaoto
Pripa etvar o amoywpiopds g P1 apdopopov npmteivng. Avt n p®OTN TOU
Katohveton and v ukny apotedcn 2APC. To debrepo PAua eivon 1 dnuiovpyio
TOV SOUIKAOV TPMOTEIVOV amd TV Pl kot tov un-6opkaov ond tig P2 ko P3 ue
onuovtikn Bonbeia tov npmteacov 3CM ka1 3CD™ . Téhog, n VPO Sraympiletar

avToKaToAMTIKG, ot VP2 ko VP4 Sopukég mpmTeived.
1.5.4 Avtiypoaon

Me v OAOKAP®GN NG HETAPPUCTS TOL KOV YEVOUOTOS KUl TNV EKQPACT
TOV ukdv yovidiov, to Betikng moakotntag RNA (+RNA) tov eviepoionv
YPNCILOTOIETTAL Yo T Onpiovpyia vémv popiov RNA upe v 6o molMkotno. X1
dwdaoio avt eivon amapoitnty 1 Tapepforn evog evdiduecov popiov RNA e
avtifetn moikdTa (-RNA), 10 omoio O ypnopwonombel cav kaAobmt yio
oLVOECT TOAADV KAOVOV BETIKNG TOMKOTNTOG.

H avtiypoen Aoppavel yOpo 6To OVIYPO@IKE KLUOTIOW OV UOTEAOVVTUL
OO TUNHOTO TOL EVOOTAUGUOTIKOD S1KTOOV, TOL cuumiéyuatos Golgi kol tv
Aococmudtov tov kuttapov. H évapén g odvBeong tov apynTikng ToMKOTTOC

RNA anourel T dnuiovpyion EVOS GUUTAOKOD OVTLYPUQNG UTOTEAOVUEVO OO UKEC
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nporteivec, onog 1 RNA eéaptdpevn RNA moivpepaon 3D, 1 2CH7 1 3A, 1
3B kot o1 Ipddpoueg ovtmv 2BC kor 3AB, kuttapikes npwteiveg omwg 1 PCBP2
ka1 PABP, kabd¢ kot omd ukdé RNA, 10 onoio nepiEyet cis-0pacTikd cTotyeio,
amapaitnTa Yot obvieon tov -RNA (Egger et al., 2000).

To Tp®dTO PrjHa Y100 TV GVTIypoEn TOL UKOV YEVOUOTOC E1val 1 KUKAOTOINGT
TOV, MOV EmMTLYYAVETAL HE TNV olnAenidpaon twv 3CDP ka1 PCBP, ot omoisc
elvanl mpoodeuéveg otn doun cloverleaf, pe v wpwteivy tov Eeviorn PABP
(Wang et al., 1999), n onoia. @uiveror va mpocdévetor otnv poly(A) ovpd tov
3'UTR tov yevoparog tov 100 (ewova 1.7). Ztm ocvvéxewn 1 3CD mpoteivy
QOKOTTEL TNV TPOcoedepévn o pepppavec 3AB, oe 3A ka1 VPg xkabdhg Kot tnv
3CD o¢ 3C kot 3D (Murray and Barton, 2003). Xmnv empdvewn g 3D, n VPg, n
poly(A) ovpd. Kot To UTP-Mgz! TPOGOEVOVTUL GE KATUAANAN dapdpemon, TEToln
wote To Kardrowo 17 kot 20 g VPg va kotaibcovy v ovpididioon g VPg
oe VPgpU (Schein et al., 2006). To popo VPgpU ypnowponoitor cov
EKKIVIITNPO0 popo amd v 3D yi 1 olvbeon Tov opVNTIKNG TOMKOTNTOG
KADOVOL. Metd 10 TEAOG NG cLVBEGNC TOL aPVNTIKOD KAMVOL ONUIOvPYEITOL Vo
oikhwvo popro RNA yvmoto o¢ avirypagikd evowgpeco. Katd m owpkewo
GUVOEST|G TOL GPYNTIKNG TOMKOTNTOS KADOVOL AaUBAVEL xDOpo 1 OVPIOAI®mET TG
VPg oe VPgpUpU. H cvykekpiuévn avtiopaon amaitel v npocoeon 2 popiov
3CD omv meproy picyov tov CRE (dopwko RNA oroyeio om 2C meproyn) kot
mv mpdcdeon oto cvpmhoko ¢ VPg kot g 3D. H 3D ypnowonoel v
oAnrovyia. 5° AAAC 37 ot Onid tov CRE cav kahobmt Kot ouptdtMdverl thv
VPg e VPgpUpU. To VPgpUpU ypnoionoieiton ooy eKKvnTig Yo T cuvBeon
TOADV KAOVOV OETIKNG moMKOT TG, oyedov ~20 uopa avé —RNA (Murray and
Barton, 2003).

20
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KukAonoinon RNA
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Ewova 1.7. Movtéio yia v évapln e obvBeone tov ~RNA katd v aviiypael) tmv eviepoiov. H
UKl moLDUEPGON TOv TEpiEreTal oto mosvmentiolo 3CD mpoodévetar padl pe 1oV KOTTOPIKO
rapayovre. PCBP oty dow cloverleaf tov 5 axpov. H aliniemiopaon petald me 3CD, me PCBP
kat ™ PABP2 kpatody 1o 3 'kar 5 'dxpo kovid mpokalmvtac Ty koklomoinon tov nxod RNA. Or
ailniemopdoelc avtés minmalovy my 3D moivuepdon oty poly(A) ovpd tov 3 dxpov emitpémovtac
w onuiovpyio e VpgpUpU kar tyyv évapdn e aovleanc tov —RNA (Herold and Andino, 2001).

1.5.5 Kaydimon - Anpovpyio uk@v cOpaTIdimv

Metd 10V MOAAUTAOGIOGUO TOV  UKOD  YEVOUOTOC OTO  KUTTOPO
dnpovpyovvror 1o, 1wwowpdrtie. To otoyeio IRES gaiveron va mailer onpavtikd
poro omnv eicodo 1o RNA oto xoyido, ouwg oev omotelel omd poOvo Tov
enopkéc otoyelo (Gromeier et al, 1996) ko m OAn dwdkocio @aiveral vo
eaptarar kot amd GAAovg Tapdyovreg, onmgn VPg .

To wpoOTo PNue Y ) GLVAPUOAOYNGT TOL Koydiov eivor M TOuN TNG
npddpopov mpmteivng Pl omd v 3CD™ kou m dnuiovpyion evog dmpov
apwTopepols 5SS and 1ic VPO, VPI kot VP3 dopikég npwteives. O 5SS vropovadeg
GUVOPUOAOYOUVTOL GE TEVTOoUEPT TV 148, n Topovsio TV onoiwy aratteital Yo
mv koywioon tov RNA tov moiwinv (Verlinden et al.,, 2000). A®deka
TEVTOUEPT OMCITOVVTOL Y10 TV KOTUOKEVT EVOC EIKOGHEOPIKOD Koy 1diov ov Ha
npootatéyel 1o RNA tov 100. H dnuovpyia tov 150-1608 10v cuvodevetal pe 10
terevtaio TpwteorvTikd pnyna e VPO e VP2 xan VP4, 1o omolo @uiveron va

elval amopaitTo yio ) otabepdnra Kot T poivcspotikotnto Tov 1L (Curry et
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al., 1997). Ilpoteivetar OTL €lvol L0 OVTOKOTUALTIKY Ol001Kacia, ov eopTaTol
amo v kaydimon tov RNA (Arnold et al., 1987), Opmg o unyovicpuog mapoplEvet

Gyve®OoTOoC,
1.6 TIAQOI'ENEIA - KAINIKA XYMIITQMATA

H poivven pe eviepoio Eexva omd 10 nentikd cvotue. H €i6odog tov 100
yiveron amd to otopa. E€aipeon amotehovy o CAV21, mov kupiwg gvboveton yio
AOUUMEEIS TOV OVUTTVELGTIKOD GUOTIUOTOG KOl EIGEPYETUL GTOV OPYOVICUO HECH
NG CVOTVELSTIKNG 000V kot 0 EV70, o onolog ypnoomotet t1g oQBoALIKES Kot
OVOTVEVCTIKEG EKKPIGEI ¢ HEco uetddoong tov (Knipe and Howley, 2007). O
TOMOTAUGCIOCHOC TOV EVIEPOIDV YIVETOL GTO AEUQPIKO 16TO TOL QAPLYYO, GTIC
nAGkeg tov Peyer ko oto hemtd éviepo (Ewdvo 1.8). H meplodoc endoong,
dnhodn o yxpdévog amd TNV €lc0do TOv 100 6TO0 GO EMC TNV EVapin g
avticToyng acbévelag, eivar cuvnbog 7-14 nuépeg, oAAG PTOPEL VO KUHOAVETOL
amd 2-32 nuépeg. Tpewg pe mévie nuépeg perd v ékbeon o 10¢ pmopel va
omopovmbel amd to aipa, To EapLYYr Kol and To Kompave. Tny wepiodo ovt
ep@oviCovtal 1o COUTTONOTO TG NG acbévelug N 1 HOAVveN umopel va.
TOPOUEIVEL ACVUTTOUOTIKY. MEeTd TOV apyikd ToAOTAACIAGHO, O 10¢ d10010ETaL
UEGH TNG KLVKAOPOPING TOV OIUOTOS O GAAOLG evmtafelc 16ToG - AEUPUOEVEC,
OEPUO, HDEG - KL TEPVAOVTIUS TOV OUUTOEYKEPUAKO PPUYHO UTOPEL Vo EIGPAAAEL
GTO KEVIPIKO VELPIKO GUGTIUAL.

Otov o1 evigpoiol mpooPdilovy TO VELPIKO CUOTNUO UTOPOVY VO
TPOKUAEGOLY OcBéveleg Onwg mopdAiveon - mn omole ogeileror oe TOALOIO
(mohopveriton) 1 GAro evrepoio, kupimg Coxsackie kair Ehco (Brown et al.,
1972; Grimwood et al., 2003) — donamn pnviyyitdoo Kot pnviyyitido. Moo GAAn
acbéveln mov ogeiietar o evrepoiovg eivor 1 HFMD (Hand Foot Mouth Disease)
(Chan et al., 2003). Eivar po fmoe Toudikn aobévern, mov yopoktnpileton amod
OMOTOUO CGYNUATICHO TANY®OV 610 otopa kat PAdPeg, cuvnbmc ayyelokég, oto
YéPL Ko 6Tor TOO10. AGOEVEIEG TOL UVATVELGTIKOU £XOVV elioNg GLGYETIGOEL pE
OaQOpPa GTEAEYN TOV EVIEPOIDYV, OM®C Y10 Tupdderypo to EV68 (Oberste et al.,
2004b). H poivvon tov poik®Ov KuTtapov ¢ kopdtdg and toug Coxsackie B 100g
elval  évog  ONUOVIIKOG  QITIOAOYIKOG — mtopdyoviag TG avOpoOmvng

Kapdiopvorddeiog, 6mov Exovv aviyvevbel oto 30% tov nepurthoemv (Baboonian

-~ -y
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et al, 1997). Téhog, Coxcackie B xot Echo 1ol éyouvv ocvoyetiotel pe 1o

caxyopmdn dwPnn tomov I (Dotta et al., 2007; Williams et al., 2006).

MAGOIENEIA i i MoAAamAaciacpog
ENTEPOIQON Eicodogamé to —> ®apuyyackai
oTopa AL apuydahig
i Acsutepoyeviic iaipia _i "
—peradoon o [ € | MNpwroyevig iaipia !
Polio Echo, Polio, Echo, Echo,
Cox Cox Cox A CoxAB
vlr v]y Jv vlr MoAAamAaciaopog

Eykédpalog Mijviyyeg Aépua Mugg

napdaluaon E&é_vﬂml_q__ : l
[r—— Muompﬁ'mﬁa log ora koTpava
Mnvyyitda Nepwapdinda
: ' |_Meupobuvia |

Ewove 1.8. llaBoyévera taw evtepoian.

1.7 EHIAHMIOAOTI'TA

O avBpomor eivon 1 pudvn mynq podrvvong pe evrepoiovg (Knipe and
Howley, 2007). Ztn per@doomn Tov 100 TOAD GNUOVTIKO poro mailovy N nikia, To
@OAO KOl O10QOPOL KOWMVIKO-OKOVOKot mapdyovtes. O 16¢ petadidetal mo
gOKOAL ©F TEPLOYEG UE QTOYN VLyIEwv). Ze Mmo KMpoto vadpyet E€apon
HOAOVGEMV LE EVIEPOIO THV GVOIEN KUl TO KOAOKOIPL, YWPIC Vo OOKAEIETOL 1
EUPAVIOT] TEPIOTATIKOV TIG VITOAOWTEG EMOYEG TOL Ypovov. Ot 101 petadidovrol o
YPNYOPQ LETOED TV LEAMY L0 OIKOYEVELNGS, e To. Toudd va etvar o evaictnta
amo OTL Ot gviiMkes. AvTO o@eileTor otV EMIKTNTI OVOGIO TOL EVIAIKOL
nANOLopPoY. e aVOTTUGGOUEVES TEPLOYES, OMOL Ol GLVONKEG EVVOODY TNV gupein

d1adoom Tov 100, N acbévela epeavileTol Kuping ce VA,
1.8 ENTEPOIOI £TO IEPIBAAAON

Mohvopéva GTopo HIopolV vo. EKKPIVOUV 68 HEYGAES TOGOTNTEG EVTEPOIODG

610 TEPPAANOV LEGH TOV KOTPAVOV TOVG EITE vl CLUTTOUATIKG gite Oyl ATO

2
(P8 ]
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HEAETEG Exel deyDel OTL TapPd TNV CNHOVTIKY HEIMON TOV UKOL QOPTIOL HETE TNV
eneéepyooia TOV AVUATOV, TO OTEPEG Kot VYPE amoPAnTe amoteloly eoTict 0o
TNV OTO10. O1 EVIEPIKOL 101 PTopolV va. d10cKopTIoToVY 610 tepiairov (Griffin et
al., 2003) kol Kot GUVETELNL UTOPOVV VO, GXOTEAEGOLY KIVOUVO Y1 T1) ONUoOcio
vyeio, 6edouévou Ot pe T dlocTopd TOVE GE TOTAMIN, AUVES Kou ot BdAucoa.
eivatl duvatov va eravéABouvv ot TpoPikn civoida (ewkova 1.9). Or eviepoiol
UIopoLy va. enPrdcovy Yo EfOoudde; 6To TEPIPAALOV GE GUVONKEC LE OLOETEPO
pH, vypaoio kot younin Bepurokpacio, KUPIOE HE T TOPOLGIN OPYOVIKNG VANG, M
OmoloL UTOPEL VAL TOUG TPOCTOTEYEL OO TNV AdPAVOTOINGT).

Evtepoiol £xovv amopovmbel oe emavelokd kot vroyea vepd (Knipe and
Howley, 2007). Ze tpomikd KAIPLOTO ) TOPOVCIO TOV EVIEPOIMV EIVAL TO GLYVI G
VOYELDL VEPL. H10G Kot Exouy yauniotepn Beppokpacio. Ot evtepoiol pmopovy vao.
Bpebolv oto vepd anTd aKOMO Kol HETO TN YAOPI®o. e BopnyovomonUEVES
TEPIOYEC 1 UETGOOON TOV eviepoldv omd moOoIHo vepd Ogv eival cuvnong,
EVIOUTOIS OUMC, OmOTEAEL avnoLyia yioo TV dnudocia vyl 1O yeyovog OTL o1
cuvOnKeg yAmpimong dev eivat TOVTU KATGAAAES Y100 TNV 0OPOVOTOINGT TOVC.

Evtepoiol €yovv amopovmbel emiong ce UG N un TANPOS HOYEIPEUEVA.
noAdkio ko ootpakddeppo (Shieh et al., 2003; Formiga-Cruz et al., 2005). Ta
OGTPUKOEION EYOLV TNV KAVOTNTO VO, GUYKEVIPOVOLV 100G, MEPIACUPUVOUEVOV
TV evtepoinv. Ot 1ol autol propolv vo. eTPcoVY Ge PO Y10 TPEIG EPOOLAOES
oe Bepuokpaciec 1-21°C. To 1976 pio emdnpio donmrng unviyyitidog and Echo 4,
0modolNKe 68 KUTOAVAAWMGY HOAGUEVOV OCTPUKOOEPUMY, OUMC EKTOTE OV EYEL
yivel GAAN ovoeopd oe emdnuic pe EVIEPOIO amd KUTUVAAWMGT TETOI®V TPOPDOV.
To yduo Kol 01 KEAMEPYEIEC UTOPOVV EMIONC VO. TAPEXOLY 1OUVIKES GLVONKES Y10
TOVG EVTEPOIOVE, KUOMS pmopolv va emifiooovy oe Adonr. Eviovrtolg, ) emPioon
TOV EVIEPOIOV G A0OVIKG TO omoic €youv ektebel oe polvopéva vepd Kot

MAGOHOTO OEV £YEL CUCYETIOTEL LUE TN HETAOOGT] TOVG,

24
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AvOpuruvo aEKKpipLoTa
Xeipappot Xwparepés
mﬂoﬁ:ﬁlﬂﬂ MNotaypna kat Aipveg Ynoyewa Udara Apbeuon
| | H L_l H
2R
Ootpakoedn Avajuyr Y&pevan KaAAiépyeisg Aepohiparta
\ —

Ewcova 1.9. Kuidogopia v eviepoimy oto aepifidiiov.

H mopaxorovOnon tov mepifdriiovtog £xel ypnoomombel emruy® oty
amoTipmon Tov peyébouvg kot NG OGPKEWS TNG KLKAoQopiag eviepoidv oe
oLYKEKPILEVOLG TANBLGODG (Sedmak et al., 2003; Pallin et al., 1997; Shieh et al.,
1997). Eniong, o éheyyog amofAntmv xetl amoderydel ot etvon Eva mo gvaichnto
gPYOAELO Y10 TV OTOUOVMOGT OYPimV GTEAEYDV TOMOIOV 6€ TANOLGLOVG 0o OTL N
avalnmon kot rapakorovinon acbevav pe ofeia yorapn mapdrvon (Grabow et
al.,1999), kabhg kot aypiov TVmoL moloiol £xovv amopovmbel omd Avpota
OOLGI0 TEPIGTUTIKMOV 0EELNG Yarapnc mapdivong otov TAnbucud (Metcalf et al.,
1995, Tambini et al, 1993; El Bassioni et al., 2003). Mmopel eniong 1
TOPUKOAOVON 61 KUKAOPOPOUVIMV GTEAEXMV VO. AOTEAEGEL VAL YPCILO EPYOIELD
Y1oL TOV EAEYYXO TNG OPOCTIKOTNTAG TOV EUBOMACUAOV KOTA TN S1pKEW EMINUDV
noMopveritidog (Poyry et al., 1988) kat v aviyvevon aypiov TOT®V TOMOIDV GE
KOWMVIEG omoiraypuéves aypiov otehexdv moiwoidv (Cochi et al., 1995). Avtd
Baoiletor 6To Yeyovog OTL OAXL TO LOAVGUEVO. ATOMO, EITE TUPOLGIALOVV KAmTOoll
CUUTTMUOTO EITE Oyl EKKPIVOLV Evav LEYOAO 0pIBUO EVIEPOIDY 6TO TEPIPUALOV
yio. o Tepiodo 2-8 efdouddmv (Sutter et al., 2004). AAlwote N Topokorovinon
tov ePArovtog amoterel pio TOAD evaicOnm pébodo, 1Kavi Vo amOUOVAOGEL

otergyn moMoiV axope kol av 1 ota 10.000 dropa amxekkpivovv Tov 16 (Hovi et

2
h
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al., 2001). OAo owtd ovvnyopolv OV  GTOLOUIOTNTC TOVL  EAEYYOL
TEPIPUALOVTIKAV OETYUATMOV Y10 TNV TPOANWYT TOUVOV ETLONULOV OO EVTEPOTONG,
dedopévov Otl Exouv amopovmbel amnd to mepPdAiiov moAwiol ot omoiot

amopovabnkay apydtepa kal oo acbevelc (Deshpande et al., 2003).

1.9 AITIOMONQXIH ANIXNEYXH KAI TAYTOIIOIHXH

1.9.1 Khwvika deiypata

Amopovmon omd poAvcUEVO Opyava Kol cLOYETICOMEVH, VYPE, OT®S TO
EYKEQUAOVOTIONO VYPO, AmOTEAEL TV TO 1oXLPN EVOEIEN AOIUMENG e EVIEPOILD.
Ta xeAvTepa. detypoto Yo TV amopOvVmGT) Tovg eivol and TO MERTIKO GUGTNUA,
OMWC QUPLYYIKGE EMYPICUOTO, TPOKTIKO EMPIcUaTe 1 OElYHOTO KOTPAVOV.
Evtepoiol &yovv amopovmbel eniong kot and daxpua (Shulman et al., 1997). Ta
OelyoTO KOTPAVMV  OmOTEAOVY 10 o a&l0MOTO VAIKO yio TV aviyvevon

EVTEPOIMV.
1.9.2 lleprfarrovrika osiypota

To 0oTIKd Kot Bropnyevikd, AOUOTe XN CILOTOI0VVTOL Y10, TV OVIYVELGCT] 1OV
e uo KowotnTo. Av Kot HEYAAOL OYKOL TOGIUOL VEPOL Kot VEPOD OO TOTAI,
Muveg ko 1 0dAacoo uropoly Vo xpNGIOTONBoLY Y10 THV AVIXVELGT 1OV, TO.
Muoto  Bewpoldvion  KatoAnAOTEPE. AOY® TG  TOPOLCING  UEYOADTEPNS
ouykévipmone avtdv. Evrovtolg, 1 aviyvevon 1@V omd 0moloudnmote TOTOU
TEPPOAAOVTIKOV OelYUUTOC YOPIC MO OMOTEAEGUOTIKY] OOOIKAGIN CUYKEVIPOGONG
Kol amopovmong eivor cuviBog 0bokoAn kot avemtuyns Ot meprocodtepeg
HEBOOOL GLYKEVIPWONG HEYUAMY OYK®V TTOL £XOVV OVATTUYOEL YPNCLULOTOIOVY Lo
Ol01KaGioL TPOCPOPNONG KUl EKAOVONG om0 OETIKG 1 UpVNTIKA QOPTICUEVE.
oirtpa (Crabtree et al., 1997; Katayama et al., 2002; Mocé-Llivina et al., 2002),
eved pébodor ynukng eneepyaciog Kot QUYOKEVTPNONG EIVOL KOTUAANAOTEPES Y10,

™V cuykévipoon Avudtov (Hovi et al., 2001; Shieh et al., 1997).
1.9.3 Kvttopikég oeipéc

[Tapadoctakd 1 OTOUOVEOCT) KOl CVIXVELGT] TMV EVIEPOIOY GE KAMVIKA Kot

nepiBorroviikd Oeiypota, Votepe amd TV KatdAinAn enefepyoocio, Poaocileran

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:51:20 EEST - 167.114.118.212



Kepdadoio 1 Liioaycwyn

oTOV eEVOPOOMUGHO KLTTUPIKOV GEPDOV. AVGTUYMG, 08V LTUPYEL UL LOVOOIKT|
KUTTOPIKT] GEPE OTNV OTOl0 UTOPOLV VO TOAAUTAAGIOGTOVY OAOL O1 OPOTUTLOL TMV
evtepoimv. O1 moMmoioi kot o1 Coxsackie B 10l &ouvv v wavomto
TOAOUTAUGIOLOUOV GE OPKETES KUTTUPIKEG GEPEG TTPOEPYOUEVES OO TOV AvOpWTO
n tov wminko, evd o1t mepiocotepor Echo 10l amopovovoviar oe kvtTOpo
avBphrveoy voPAactdv 1 avOpOTIVES KUPKIVIKES KLTTUPIKES oelpés. Mepikol
opoturot Coxsackie A 1@V evd) pmopodv vo amopoveboiy pe evoBoiicpud ce
VEOYVA TOVTIKIO, OEV £XOVV TNV KOVOTNTA VO avarTLYBOUV GE KUTTUPIKES GEIPES
(Knipe and Howley, 2007). 'E1c1, eKAEKTIKT] OMOUOVOGCT TOMOIMV UTOPEl va. Yivel
oe TANOVGLOVG OVEGLVOVUGUEVEOV KUTTUP®Y TOVIIKMOV OV EKQPAlovy TO Yovidlo
Y. ToV VIodoyEd TV ToAoimv (PVR) onwg n LB oepd. T myv anopdvoon
EVIEPOTAV YPNCLOTOIOVVTOL KLPIME KUTTAPQ otd avOpOTIve paOoHvocapr®Lo.
(RD), woPidotec amd avOphmvo eufPpuikod mvevpove. (HEL), kvtropo omd
avBpomivo emdepuikd kopkivoua (HEP-2), kbttopa and KapKivo TOL EVIEPOL
(CaCo-2), xittapo mov vrepek@pdlovv tov vrodoyéo. ICAM-1 (HeLa) kot

VEQPIKA KUTTOPO TPAGTIVOL a@pikavikov monkov (Vero).
1.9.4 Opotvmkn Tavromoinon

H dudxpion tomv d1apopmv 0poTOTOV TMV EVIEPOIOV UTOPEL VO. YIVEL UE TNV
eEOVOETEPMON TG KLTTAPOTOOOYOVOL OpUoNS TOV 1OV, HE TN YPNCILOTOINGN
edkav avtiopov yio kabe opotvmo (Knipe and Howley, 2007). Mo tétow
dwdwkocio pe €£OVLOETEPMTIKOVG OpPOVG Yo KaBEvo amd TOoug 66 YVOGTOUG
OPOTUTOVE EVTEPOIMV OEV EIVUL TPUKTIKY], Kl £TCL YPCILOTOIOVVTOL LETYLOTO
OVTIOP®OV TPOEPYOUEV OO GAOYE, TOL TEPIEYOLY OLUPOPETIKOVG GLVOLUGHOVE
aviicopatov. H mo yvoor upébodoc eivar avty tov Lim-Benyesh-Melnick
(LBM), mov omnpileton oy xpnon 8 peryudrov aviopodv (and A émg to H), ta
OMOl0. TTEPLEYOLY aVTIOPOVLE Y100 42 S10QOPETIKOVE OPOTUIOVS. AV OEV UTOPEL Vo
YIVEL 1 TOUTOMOIMNON LE TO TOPOTAVE UEIYUOTO, TOTE YPNCILOTOIOVVIOL ETTO
emnpocheta (amd J €m¢ P), Ta omoto TEPIEYOLY EXTAEOV AVTICOUOTO. ZOUPOVO.
HE TNV TEYXVIKN oLt Ol gviepoiol mov &xovv amopovmbel enwdlovror pall pe
KoOEVO omd TO. HEIYHOTO TOV OVTIOPOV KOl OTN cuveyelr evoebaipilovtal oe
KOTOAMAES KUTTOPIKEG GEPEC, oOueove pe 1ic odnyieg ¢ IMaykdouog
Opyavmong Yyelog (TTOY).
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[Tpokertar yroo o moAdmAokn kot ypovoPopa pED0dO, evedy M mpoundeia
avtiopmv givar eplopiopévn kot n ITOY mpowbel o cuvinpntikny ypnon tov
uewypudtwyv. Emmpdcbera, pe 1 ovykekpuévn pébodo dev eivar duvvarhy M
TOVTOTON G AWV TOV 0poTLRMV TOV eviepoi®v. Ol eviepOiol TOV UTOPOLY V.
tavtoromBouv givar ot PVI1, PV2, PV3, CBVI1 eéwg CBV6, CAV9, El £n¢ E7, E9,
El1 éwg E14, E20 éwg E22, E25, E27, E29, E30 ka1 E33.

1.9.5 Moprokég Teyvikég

O1r 1eyvikég poplokng  Proroylog £xovy  OVIIKATUGTNGEL TAEOV  TIG
TOPOdOG1OKEG LEDOSOVE UViYVELGNC Kol THVTORTOINGNG TOV eviepoimy. Kupidtepeg
TEYVIKEG etvo M in situ vPpdoroinon pe ™ ypnon cDNA aviyvevtdv Kot o
VBPIOIGUOC e VOUKAETKA OEEX.

H mo evpémg owdedouévny péBOOOC GTNV GVIYVELGT) YEVETIKOD VAIKOU
eviepoiov elvar 1 teXVIKY TG Avtiotpoenc Metaypagng — AAVCIOOTIG
Avtidpaong g IMoivuepaong (RT — PCR), n omolo mopéyel &va GUECO Kot
evaicOnto amotérecpa. H chykpion tov aliniovyidv ToV YOVIOIOUATOV TOV
EVIEPOIMV EMETPEVYE TNV UVAYVOPLOT] TEPLOYDV OV EIVOL EEAPETIKA OLUTNPNIEVES
petald tov dgopetikayv peidv, omtwg M S'UTR. 'Exovv oyedwwotel apketd
EKKIVI|TIKG, LOPLOL TOV OTOYEVOLY TN GUYKEKPIUEVY] TEPLOYN OIVOVIUG TOIKIAOU
ueyéBoug mpoiovta (Romero, 1999; Georgopoulou et al., 2000), aviyvebovtog Tovg
TEPIGGOTEPOLE N KOl OAOVE TOVE EVIEPOIOVE, UKOUA KUl GLTOVE TTOV OV UTOPOVV
VO TOAOTAUGIUGTOVY GE KUTTUPOKUAMEPYELO.

[Tépa. amd v ddyvoon Tov Aoméemy amd eviepoions amapaitntn eivot
Kot M tovtonoinon tovg. To poplokd cvompo tadivounong Pociletar oty
evioyvon pe RT-PCR kot addiniovyon e VP koyidokng meployns, n omoia
QUivETOL VO AVTIGTOLYEL 6TOV OpOTLTO TOL KAOe 100 (Oberste et al., 1999; Caro et
al., 2001; Oberste et al., 2003). Zmv tpdmelo. TANPOPOPIOYV VRAPYOLV Ol
OAANAOLYIES Y10 TPOTLTOL KOl Qyple GTEAEYN EVIEPOIDV KUl 1] GUYKPIOT] UE CUTEG
LTOPEL VoL 00N YNGEL GTIV TAVTOTOINGT TOL AOLOVOUEVOL 100. o va kotatayOet
EVOC EVIEPOIOC ©E KAMO0 GLYKEKPIUEVO opdtumo Bo mpémer va epavilet
VOUKAEOTIOIKY] opotdnta >75% (>85% apuvoéikn opotdmnta) g VP meproyng n

TUNUOTOC CUTNG UE TO TPOTUTO GTEAEYOC, LLE TNV MPoUTOBeoT OTL 1| OHOAOYIN ME
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GAr0 potumo otéreyog O Eemepva 10 70%. NovKAEOTIOKT) OUOIOTNTO KATW TOL

70% vroodekvoel Eva véo opotuno (Oberste et al., 2004).
1.10 EEEAIZH TQN ENTEPOIQN

O1 evrepoiol Omwg 6Aot ot RNA 101, tapovsidlovy moAd vymAiode pubuoig
e€eMéneg H yevetikn mowthopop@io petald tov eviepoiiv oQeihetal Kuplmg e

OV0 TTOPAYOVTES: TIC HETUAAAEELS KO TOV YEVETIKO OVAGLVOVAGHO.
1.10.1 MetarraCerg

H Snuovpyio peydhov apiBpod onUEloK®OY HETOAMAEE®Y GTO YEVETIKO VAIKO
TV EVIEPOIDV 0PEIAETAL 6TO VYNAO TOC00TO EVOOUATOONG Aad®V TG ukng RNA
noAvpepacns (3 DP), AOY® TG AOVGIOG UNYOUVIGHOD EAEYYOV NG MOTOTNTAG TNG
avtiypoeng (unyovicpog proof-reading). H ovyvomra AdbBovg ava KOKAO
aVTIYPaPNG VIOAOYIGTNKE TEPIMOL 107 Emg 10” avé Baon (Ward et al., 1992),
eved 1 avtiotoum mBavotTo AdBovc Yo tic DNA moivuepdoec eivor petaco 107
kot 107" (Parvin et al., 1986). H peydhn cvyvotnra petodhdlemv odnysl oty
dnuovpylor peydiomv TANOLCHOY 1OV HE OPOPETIKOVS YOVOTUOLE KUl OTNV
avayKn ElCay®yne Tov 0pov, quasi-species (oyedov 100c). ‘Eva dyplo otéleyoc
opiletor oav quasi-species Otav 0 TANOLGUOG TOL gV €Yl M0 LOVOOIKY
aAAnAovyio oAAG €xel poe Kowvn aAiniovyio. vouvkAcotdimv (Domingo et al.,
1985). Yrapyovv Kupiwg SvO UNYOVIGHOL Y10 TNV EMKPATNON TOV UETUAAGEEDV
KOl EMOMEVMC TMV quasi-species, 1 efeMKTIKY]  mieon Kot 1 QUOIKY ETAOYN
(Gavrilin et al., 2000). Mo pet@AAoén pumopel vo auENGEL ) VO LEIDGEL TO. ENITEOQ
NG KOVOTNTOS TOV 100 Y100 TOV 1OUITEPO OIKOAOYIKO TOL BOKO M VO TOV 0N oEL
avenrnpeacto. NOUVKALOTIOKEC OVTIKOTOOTOGES 7ToL oyetilovion pe ohAyEC
KOOIKOVI®MV -U1] GUVOVLUEG UETOAMIEEIG- cuVNBmG dev elvan OVOETEPES GE TYéon
He EKEIVEC OV JEV TPOTOTOIOLV TO VONUa TOV Kodtkoviov. Ot petarhaelg mov
TPOCPEPOVY  EEEMKTIKO TAEOVEKTNUO EMIKPOTOVV GTO. TACIGIOL TNG QUOIKNG
EMAOYG.

O1 mo evpetdPAnteg mePloyEG TOL UKOD YEVOUOTOG Eivol oUTEG OV
KOOKOTO10UV Y10 TI¢ Koyotakég mpmteives VP, VP2 kot VP3 pe ) ueyaivtepn
TOIKIAOLLOPPIOL VO ELQUVILETOL GTIC TEPIOYES OV EKTIBEVTUL OTNV EMPAVELD. TOV

10v. To VP1 yovidlo mepiéyet T KUPIOTEPES AVTIYOVIKEG TEPIOYES KO OEYETOL TNV
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peyaAvtepn eEEMKTIKN mieon and TO OVOCOMOMTIKO CUGTIUN TOV OPYOVIGHOD-
EeVIOTN, UE OMOTEAEGHO. TNV TOON ONUIOLPYING TOIKIAOUOPP®V opotimtay. H
oAAnAovyie, avtifeto, TOv KOOIKOMOLEL Y10, TIG U1 QOMIKES TPWTEIVES QaiveTal va.
etvar o cvvmnpnuévn (Muir et al., 1998). Mei&teg 00100V GTO GLUAEPAGUA OTL
TO YOVIOIOUO. TGOV EVIEPOIMV amoteAel o cupPimon yovidinv Omov 10 Kabéva amd
ot eéelooetar aveéapmnto omd ta dAlo. (Lovado e£EMENG), dniadn pailvetat
OT1 O1 KOWYIOIOKES TTPOTEIVEC, O1 U1 OOUIKES TPOTEIVES KOt O1 U KOIKES TEPLOYES

eéeMoocovtar aveéaptra (Lukashev et al., 2003).
1.10.2 Avacuvévacpol 6Tovg ToAoiovg

O1 moMoiol ntav ot wpdtot RNA 101 otovg omoiovg mopoutnpnénke
ovTollayn yevetikolw viakol (Hirst, 1962). Xe moAld kAvikd Oetypoto £xouvv
evromiofel avooLVOVAGHEVOL TOMOIOL. ZTIC TEPIGCOTEPES MEPUTTMOELS T CTEAEXN
ot pogpyoviay amo oteréym euporiov OPV. To gowvopevo autd eivar cuyvo
ywati o OPV mepigyet kot tovg tpetg opotumoug (Sabin 1, Sabin 2 kot Sabin 3) e
OMOTEAEGILO. VO EVVOEL TNV TOVTOYPOVY] HOAVVOT €VOG KLTTAPOL amtd O1.POPOLS
cuvovacpovg opotvntmv (Furione et al., 1993). ‘Eyouv amouovmbei oteiéyn Sabin
OVOGUVOVUGHEVE, 00 LY dTopa oL etyov epforactel pe to OPV (Gammack et
al.; 1989, Blomqvist et al., 2003; Karakasiliotis et al., 2004) xkob®¢ eniong Kot axd
TEPITOCEL 0c0eviv e epforocuvocouevn topaivtiky roropveritida (VAPP)
(Guillot et al., 2000). 'Eyet, emiong, Oeyybel 611 0 dartvmkdg avacLVOLOGUOG
umopel vo. odnynocel o1 METOOTPOPN TOL eEocBevnuéEVoy QUIVOTUTTOV TOV
euporukdyv otereymv o vevpoporvapotikd (MacAdam et al., 1989).

Ot avacvvovacpol HETaEd TV GTEAEYMY TOV EUPOAIOD OLOKPIVOVTUL EVKOAN.
AOY® TOV KOAG TPOSSIOPISUEVOV ahAniovyoy tov Sabin otedeymv. Eviovrtolg,
EYOLV avVOQEPOET KU1 TEPITTMOGELS AVAGVVOLUGUMV HETOED EUPOMOKOV Kat ayplov
OTEAEY®V TOMOTOV 1 EUPOMAKDV UE KATOW0 (yplo GTEAEYOS EVIEPOIOL KOOME Kol
ovaouvovacuot petall aypiov otereynv moroimv (Dahourou et al., 2002; Liu et
al., 2003; Guillot et al., 2000). Z& TOAEG amtd TIC TEPWTOGELS OOV O OOTNG
YEVETIKOU VAIKOV O&V £XEL EVIOMIOTEL, LILAPYEL EVIOVI] LIIOWIN OTL UTOPEL VO VAL
Kamoto pérog g opddag C tov eviepoimv, oty onola evraccovtat 11 opotumot

Coxsackie A (Liu et al., 2003; Guillot et al., 2000).
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Ot Béoelg mave o©10 UKO YEVOUO OMOL  TOPUTNPOVLVTOL  GLVIOMG
aVooLVOLOGHOT @aiveTal vo. eIVl IUCTOPTES OTIS TEPLOYES OV KMOTKOTOLOVV TIG
AEITOVPYIKES TTPWTEIVEG TOL 100. MeyaADTEPT GULYVOTNTO CVOGUVOLAGUMOV EXEL
napatnpnOel otig 2C ka1 3D meproyég tov ukov yovidiwparog (Cuervo et al.,
2001; Georgopoulou and Markoulatos, 2001; Paximadi et al., 2006; Paximadi et
al., 2007), ev® avTaAloyEC YEVETIKOD DMKOD GTNV KOYIO10KY TEPLOY EIVOIL TOAD
onavie (Blomqvist et al., 2003; Martin et al., 2002; Dedepsidis et al., 2008). 'Eyet
npotabdel 011 devtepotayeic RNA douég otig 2C kat 3D yevoukég meproyég ivat
LREVOVVEG Y10 TNV TPOCY®YT) TOL GLYKEKPLLEVOL @atvopévou (Cuervo et al., 2001,
Karakasiliotis et al., 2004; Paximadi et al., 2006). Ot avacvvdvacuoi oty S'UTR
mePoy etvar moAd omdviol kot ot Proypoaeio vapyel HOVO O OVOQOPD.

aVToL TOL Yeyovotog (Yang et al., 2003).
1.10.3 Avaouvovaopol 6TOVG [ TOAMO EVTEPOTOVS

Méypt mpoc@ata, N Epevva elye emkevIpwOel 6TOVg TOMOTOVE, £YOVTUG MG
OOTEAECLO. VO £XOLV TIpay Lotomon Bel Alyeg puehéteg oty emdnUoroyio Kol Ty
YEVETIKY] TOV MU TOMO eviepoioy. Me v efdAenwyn TG TOAOUVEAITIONS TO
EVOLPEPOV EYEL TAEOV GTPUPEL GTOVE EVIEPOTONG.

H oAAniovynon Kot 1 HEAET] TOV YOVIOIOUATOV TOV APOTUTOV GTEAEYDV
EVIEPOIDV avEDdEIle YEYOVOT OVOGUVOLUGUOD GTIC LN KOWIOIUKEG TTEPLOYEC TOV
yovidtoporog toug. H mpot évdelén avocuvovospod mponibe amd tn pHeAETN
0AOKANpoL TOL Yovidibuotog tov Coxsackie A21, péhog g ouddag HEV-C, to
omoio mupovciale pHeEYAAN OHOAOYIO. [E TOVG TOAMOTOVG GTN] (1] KOWO10KT] TEPLOYN
(Hughes et al., 1989). Erniong, vroompiytnke 011 10 wpdtLvno otéieyos Echo 9
Hill mponkBe and tov avacuvvovacud tov apdéturwy oteieywv Echo 18 Metcalf
kot Echo 9 Barty (Andersson et al., 2002). To 1999 o Santti ko1 01 cuveEpPYATEG
(Santti et al., 1999) pehetdvtag OAOKANPO TO YOVIOI®UO 24 TPOTLTLOV CTEAEYDV
g0e1&av OTL 0 UVIGLVOLUCUOG EMOIEE ONUAVTIKO POAO KOTC TNV HOKPOEEEMKTIKN
1GTOPIOL TOV YEVOUG TMV EVIEPOIMYV, £xOVTog HoMoto ¢ amotéAecua ot HEVA kat
ot HEVB va 6w6étovv kotv S'UTR meproyn, tomov 11, evd ot HEVC ko o1
HEVD vo popdlovtan v 6w S'UTR, tomov I (ewova 1.10). Zvykpion
OAOKANPOV TV YOVIOIOUOTOV TV Tpoturmy otersy®v tov HEVC avéodeiée

avacuvdvaoud péso oto eidog kubng emiong kot petald tov HEVC kot tov
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ToMoimV, mpoteivovtag £Totl OTL o1 ToAoiol pénet va evraybovv otovg HEVC
(Brown et al., 2003). Tékog, N wANPNG YEVOUIKT avaAivon OA®MV TOV TPOTUAMV
otehey®v HEVB mopéyet opketég amooeiées tuyaiov avacuvovacpuoy Hetald tov
ow@opetTikmv perdv (Oberste et al., 2004).

I'eyovoto avacuvvdvoopod &xovv emiong Ppebel kot oe KukAoopoLVIQ
oteréyn eviepoivv. Avaivon 35 otereydv CAVY oe 1peig yevoOUIKEG TEPLOYES
£0e1&e aovuPOVio LETOED TV QUAOYEVETIKOV SEVIPOV TG Koy dlokng kot ¢ 3D
YEVOUIKNG TEPIOYNG KOUTUOEIKVOOVTOS YEYOVOTo avacuvdvaouol (Santti et al.,
2000). Avdiven ordkAnpov Tov yovidiwpatog Ell oteleymv €dciée o1l 10
oTeAEYN ouTh mopovsialay opodTNTe. UE TO TPOTLUMO OTEAEYOG HUOVO OTNV
KOO10KT] TTEPIOYN EVD OTIS VIOAOWES MEPLOYEC Tapovsioloy OpodTNTO UE TA
napotunto. otedéyn El ko E9 (Lukashev et al., 2004). Movo o epyacio €xet
TEPYPAPEL  OTOVGIO. AVACLVOLOOHOD ©e peAetuévo KAwvike otédeyog (E7
UMMC) o mpog 10 opodroyo mpotund tov (E7 Wallace) (Chua et al., 2001). ITwo
TPOCQATEG HEAETEG Eyouv Ogifel OTL yeyovoTa ovacLVOLOGUOD GupPaivouy Kot
UETOED OTEAEYMV TTOL KLUKAOQOPOLV GE &ve. TANBucud v 10w xpovikn mepiodo

(Bolanaki et al., 2007; Kottaridi et al., 2007; Mirand et al., 2007).
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Ewova 1.10. Zynuatii] ovanapaotaoy] v TPOTEIVOUEVMV YEYOVOTWY aVATUVODATUOD HETALD TS
5 'UTR kai t00 DTOAOITOV YOVIOIDUGTOS KOTA THV OIAPKELD ECEAIENC TwV eVTEpOIMY,

‘Okot ot avacuvvovacpol mov &povv peietnbel ©TOVG EVIEPOIOVS EXOULV
evromofel 6Ty U Ko1dlok: meployr). MeyaAvtepn cuyvOotnTo AVACLVOLACHOD
&xel Ppedel otig 2ABC ko 3D yevouwkeg meproyéc (Lukashev et al., 200S;
Kottaridi et al., 2007; Bolanaki et al., 2007). E&uipson oamoterel &vo 6TEAEXOC
Coxsackie B4 10 omoio eivar avacvvovacuévo pe Coxsackie B3 oty VP3

Koy ook mepoyn. H emPiwon evog 1€toiov otehéyoug amodidetar 610 yeyovogs

]
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OTL 01 OVO 101 YPNCLLOTOIOVY TOV 1010 VTOOOYEN. Y10, TV EIGOO0 TOVS GTO KVTTUPO

(Buslama et al., 2007).
1.10.4 Mnyoviopoi avacuvovacu®yv

‘Evog omd TOuC KLPLOTEPOLE HNYUVIGUOUE 7OV €youv mpotabel glvorl o
unyovicpog oAroyng pntpog (template switch mechanism) (Kirkegaard and
Baltimore, 1986). Zoueova pe v Beopia ovt, o avacuvdvacuds Aappavet
YOPO KOTE TNV SodKacio TG EMUNKLVONG £VOG veooLvTiOEEVOL popiov -RNA,
Y10, 0VTO OVOUALETUL KU1 AVOGLUVOLUGLOG aVTlypa@ikoL tumtov (ewkove 1.11). H 3D
ToAvpEPGoN Katd TNV cLvBeon Tov RNA cuvavtd KGmolo eumodio He amoTEAEG O,
vo otapotd 1 ddikaoio g enunKuveong. Xto onueio autd to eviupo oAhalel
VTOGTPMUO Kot GLVEYILEL TNV GVTIYPaPT], ¥PNCILOTOIOVTAS GOV UNTPL EVA GAAO
1opt1o ukov RNA. ‘Eyel mpotafel 611 TO GUYKEKPIUEVO EUTOOI0 UTOPEL VoL Efval eite
wo otafepn devtepotaync RNA doun (Romanova et al., 1986) eite n mpoctnkn
AMBoVG VOUKAEOTIOOL 0o TNV 1K) ToALpEPAo oTo veoouvinbépevo RNA kimvo

(Pilipenko et al., 1995, Paximadi et al., 2007, Paximadi et al., 2008).

Ewcove 1.11. O unyaviouoc avaovvovaouon kotd Romanova el al. Or ovveygeic ypeuuéc
avazepiatoby Ta ovo popia RNA mov Oa ypnoipeboovy me witpec tov avaovvobaauavon popiov. O
VO GVTIOTPOPES ETAVAANWEIC &IVal 01 @ Kol ¢, 0l CUUTAYEIC TADLEC amOTEAODY TIC Bégelc ota dho
YOVIOIHUATE. TOV PIVETAL O QVAODVODAGUOC K01 1) OIGKEKOWUEVI] YPOUI] GTEIKOVICE! TO TAPAYOUEVOD
avaovvovaauévo RNA. (Romanova et al., 1986)

)
L
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ITio npocpata mpotddnke amxd tov Gmyl Kot Tovg cLVEPYATES TOV VoG Un-
aVTIYPOEIKOS  UNYovicpog  avacuvovacpold ukod RNA  (ewove 1.12). O
UNYOVIGHOG oWTOC OVOUALETOL UNYXOVIGUOG TOUNG-cUvdeong (mechanism of the
breaking and joining) ka1 mpoteivel o1t ta popio tov RNA kopovror e kdmoto
onueion Ko to. eKTiOéueva Gkpo TOug evivovtal. Ymdpyovv Svo OBempieg mov
TEPLYPAPOVY TOV OVAGLVOLOCUO HECH TOL UNYOUVIGUOD OVTOV. ZOUQOVE PE TNV
TPDOTY, POCPOSESTEPIKOL decpol TpocPaiiovtan amd Eva eEMTEPIKO VOUKAEOPIAO
kot to ekTiBépeva (3 vopocuAkd Kat S emoPopikd) akpa dnuUIovpyolV o doun
OKAGOmONG T0. omoie. EvdVovTol and evepyomoinen tng 5 emo@opiknG opddag
(Chetverin, 1999). H 0delbtepn Oewpla eumhéker v TPOSPOAT,  TOL
POOCPOJECTEPIKOD ECLOV amd Eva TUPAKEIPEVO 2-0V0POELALD, TO OTtoto dpo. ooV
e0MTEPIKO VOuKAEOQIho. Tote mapdyovtol Eva 2,3 -KUKAKOPOGPOPIKO Kot Eva,
5'pwoopikd Gxpo, TO. omoio. pmopolv vo evwbolv pe ovtidpaocm trans-

eoteponoinong (Gmyl et al., 1999).

Ewcova 1.12. O unyaviouoc avacovovaouod katd, Gmyl et al. Iapovaidletar n hammerhead-like
doun ue pifoeviouixn dpaon. Ta mepryeypopuéva vovkleotiown amotelodv covinpntikés Oéoeis oe
tétolon THmov pifioévivua. Y = mopyudivy, R = movpivy ka1 N = omotodnmote vovkleotiolo. H Oaon
Toug Tapovordietal ue éva Pélog (Gmyl et al., 1999) .
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1.11 ZKOIIOX THX AIATPIBHX

Y1030¢ ¢ mopovcag drorpiPng Nrav 1 eétaon TEPPAALOVTIKGOV dEryUATOV
YL TNV TOPOVLGIO. EVIEPOIOV KOl 1 HEAETN NG emPiOoNng ovVOGLVOVUGUEVOV
OTEAEYMV, ©TO TAOIGIO U0 TPOSTADELOG KaTavonong ¢ eEEMENC ToVG.

Y10 WPOTO WEPOG TNG MEAETNG KUPOC OTOXOC MTOV 1 EMAOYN 1TNG
KOTOAMAOTEPNG HEBOOOL CLYKEVIPMONG Kol aviyvevong oe mePPaArOVIIKA
delypota.  ZuykpiOnkav kot aflorombnkay  TPOTOKOAAD  CUYKEVIPOONG
Baciopéve ot ynuikn  enefepyocio. Tov  Ogtyportog  okoiovbolpevn  omd
QUYOKEVIPN O, KUl TEXVIKEC TTPOGPOPNCNC—EKAOLONG 6 Qihtpa. T'or T poplokn
aVIYVELOT] YOUNADOV GUYKEVIPOGEMV EVIEPOIOV avamTOXONKE TPWTOKOALO semi
nested PCR pe 1o oyediocud exkivntik@v popiov, to. ool otoyebouvy ot S'UTR
nePoy] OAmv tov eviepoi@v. H aélomiotio ko 1 evoncBnoion g TEQVIKNG
ereyyOnKe 1000 ce mPOTLIO. OGO KOl GE KAMVIKG oteAeyn. Télog, efetdotnkav
OElyHOTO, QIO TOTAUL KO 0TtO AVHOTOL Y10, TV TTOPOVGI EVIEPOIMY.

210 0glTEPO HEPOG NG epyaciag otoyog Mrtav 1 avalnmnon kot peiem
AVOOLVOLOCUMY, HOG KUl GTOTEAOLY 1oYLPE. Yeyovota eSEMENG TV EVIEPOIMV.
['o 10 okomd aTo, evioyvbnke kol pehetbnke oAdOKANPO 1O yovidiopo ToOV
oTEAEYMV 7OV omopovoinkoay omd to mEPPdAlov Kabh emiong Kot POV
GTEAEYDV TTOMOIMOV, TOL OTOL0. ATOUOVOONKOY 0td KPOVGLOTA TOMOUVEAITIONG KOt
nopovoiacay 10witepo evdagépov. Me T ¥pNon KOTGAANA®Y TPOYPUUUATOV
BromAnpopopikng entyelpnOnke emxiong, 1 VOUKAEOTIOKT KOl QUAOYEVETIKT] HUEAETN

OAMV TOV TEPIOYMV TOV YEVOUOUTOS TOV TPOAVAPEPHEVIMOV GTEAEYDV.
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KE®AAAIO 2

YAIKA KAI MEO®OAOI

2.1 HEIPAMATIKA XTEAEXH

2.1.1 Mpétvna oteréyn

Ta mpOTUTO. GTEAEYN EVIEPOIMV TOL YPNOWOTOMONKAY OGN AUPOVGCA
gpyaoia mpoépyoviar and 10 Ivotitovto Pasteur IMopiciov, and tov opyuvicuo
ATCC (Rockville, Maryland, USA) kot anod 1o EOvikd Kévrpo Emonuioroyiog
Bela Johan, ot Bovdanéotn (Division of Virology, ‘Bela Johan” National Center
of Epidemiology, Budapest, Hungary). Ta npotuna epfoiaxd ctehéyn Sabin 1,
Sabin 2 kot Sabin 3 eMeOnocav ond To NIBSC (National Institute for Biological
Standards and Control, United Kingdom). Xtov mivoka 2.1 mopovcidlovrol o
TPOTUTO. GTEAEYN] MOV YPNCIHOTOMONKAV OTN AOPOVSH HEAETN KaOMC Kol O
ap1Ouog kataympnong touvg ot Tpamelo AAiniovyiov (GenBank).

To mpotvno epforoxd otéheyog Sabin 2 ypnoyomomOnke cav OeTikog
HOPTLPOG G OAEC TIC MEWPOUUOTIKEG O1001KAGIES KOUOMG KAl GTOV VAOAOYIGUO TNG
evaicOnoiog tov uebodmv cuyKEVIpmOoNE TEPIPUALOVTIKGOV SEIYUATOV KUl TOV
LOPLIK®OV TEYVIKOV. O1 aAANAOLYIEC TOV TPOTLAMY CTEAEXDV XPNGILOTOMONKOY
YL TO OYEJUGUO TMV EKKIVITIKOV LOPI®V y1o. TNV QVIXVELGY TOV EVIEPOIOV
KoOOG ERLONE KO Y10, T VOUKAEOTIOKN Kot QUAOYEVETIKN aviAivot). To exKivnTiKa
UOP1LL TOL GYEAAGTNKAY OOKIUAGTNKOY GE TPOTLT, CTEAEYT EVIEPOIDV, T OMOIN

avopépovtol oTo mivoka 2. 1.
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Ap1Opog ApBpég

0 potvmog Xtéheyoc katayopnong | Opérvmog  Erékeyog KOTayOpnong
oto GenBank 610 GenBank

CAV1* Tompkins AF499635 Echo12* Travis X79047
CAV2* Fleetwood AY421760 Echo13* Del Carmen AY302539
CAV3* Olson AY421761 Echol4* Tow AY302540
CAV4* High Point AY421762 Echol5* Ch 96-51 AY302541
CAVS Swartz AY421763 Echol6* Harrington AY302542
CAV6* Gdula AY421764 Echol7% CHHE-29 AY302543
CAV7* Parker AY421765 Echol8* Metcalf AF317694
CAV8* Donovan AY421766 Echo19 Burke AY302544
CAVY Griggs D00627 Echo20* V-1 AY302546
CAV10* Kowalik AY421767 Echo21* Farina AY302547
CAV11* Belgium 1 AF499636 Echo24* DeCamp AY302548
CAV12* Texas-12 AY421768 Echo25 V-4 AY302549
CAV13* Flores AF303040 Echo26* Coronel AY302550
CAV14* G-14 AF329687 Echo27% Bacon AY302551
CAV15* G-9 AY028217 Echo29* JV-10 AY302552
CAV16 G-10 U03876 Echo30 Bastianni AF162711
CAV17 G-12 AF499639 Echo31* Caldwell AY302554
CAV18* G-13 AF499640 Echo32* PR-10 AY302555
CAV1Y Dohi AF499641 Echo33* Toluca-3 AY302556
CAV20* IH-35 AF499642 EV68 Fermon AY426531
CAV21* Coe D00538 EV69 Toluca-1 AY302560
CAV22 Chulman AF499643 EV70* J670/71 D00820
CAV24 EH 24/70 D90457 EV71 Tainan/5746/98 AF304457
CBV1= Japan M16360 EV73 CA55-1988 AF241359
CBV2* Ohio-1 AF081485 EV74 CA75-10213 AY556057
CBV3 Nancy M88483 EV7S OK85-10362 AY3556070
CBV4 JVB X05690 EV77 TX97-10394 AY 843302
CBV5* Faulkner AF114383 EV79 CA82-10385 AY843309
CBV6* Schmitt AF039205 EV79 CA79-10384 AY843297
Polio 1 Mahoney V01148 EV80 CAG67-10387 AY843298
Polio 1* Sabin VO1150 EV81 CA68-10389 AY 843299
Polio 2 Lansing M12197 EVS82 CA64-10390 AY843300
Polio 2* Sabin X00595 EVS3 CA76-10392 AY843301
Polio 3 Leon K01392 EV84 CIV2003-10603 DQY02712
Polio 3* Sabin K00043 EV85 BANO00-10353 AY 843303
Echol* Farouk AF029859 EVS86 BANO00-10354 AY843304
Echo2* Cornelis AY302545 EVS87 BANO01-10396 AY843305
Echo3* Morrisey AY302553 EVSS8 BANO01-10398 AY843306
Echo4* Pesacek AY302557 EV89 BANO00-10359 AY697459
Echo5 Novce AF083069 EV90 BAN99-10399 AY 697460
Echo6 D'Amori AY3025358 EV91 BANO00-10406 AY697461
Echo7 Wallace AY036579 EV97 BAN99-10355 AY843307
Echo9* Barty X92886 EV100 BAN2000-10500 NC009887
Echol1* Gregory X80059 EV101 CIV03-10361 AY843308

Hivaxag 2.1. lipotona. oteiéyn eviepoimv.

174 =Y H oD NOLHLOTOINUNKAY ot TEPALUATIK LTI,
* Ta oteieyn mov ypnotuomoinln ] TEPAUATIK OlaOIKAOT
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2.1.2 llewpopoTikd oteréyn

Metd TOoV €AeyY0 TOV EKKWVNTIKOV LOPI®V Y100 TNV OViXVELGT OAOV TOV
EVIEPOIDV GTU GTEAEYN VAPOPAS, KOAOVONGE EAEYYOC GE GTEAEYN EVIEPOIDV TTOV
amopovodnkav and acbevelc ka1 amd 10 mePPairov. ZuvoMkd peretnOnkay 49
KAVIKG GTEAEYN OLUQOP®V OPOTHMYV, TO. OMOl0 TAPOLGIALOVTOL UVOAVTIKG GTOV
mivako 2.2 Kot TpogPYOovTaL amd TV GLAAOYN OELYUATMY TOL EPYOCTNPIOL HOG KUl
to National Reference Center for Enteroviruses Cantacuzino Institute, Bucharest,
Romania. Ot opOTUOL GTOVE OMOIOVG AVTIGTOLYOVV, 1 TEPLOYN] TPOEAELONC, TO
ETOC OOUOVOONG KOl O1 KMVIKEG EKONAMDOEIS LE TIC OMOIEG EXOVV CLGYETIGOEL,
apovc1alovtal GToV 1010 TVOKA.

210 debtepo HEPOC NG dTpiPng arinrovymOnkay oxeddv ce OAOKANPO TO
YEVOLLO. GTEAEYT EVIEPOIMV TOL amopovOinkay amd To nepPdAiov o1 Topovoa,
peietn. Mekembnkov emiong oe OAOKANPO TO YEVOUO KOl TPIO GTEAEYN TOAOIOV
TOToVL 1, To omoia elyav amopovmbel To 1996 amd avticToryo dElyHoTe KOTPAVOV
POV AEPIOTATIKOV ofelag yorapnc mapdivong oto tunpotog loioyiag tovu
EMnvikod Ivetitovtov Pasteur. Ta tpiot qutd TEPISTUTIKG TPONPYOVTO Otd UM
euporocuéva mond ablyyovov. H apykn amopudvemon Kol ovayvoplon Tov
oteheydv éywve petald tov téhovg lovviov ko Zemrepfpiov tov 1996, v da
neplodo mov otnv AAPavia, vanpye pio. coPapn emdnuioe TOMOUVEMTIONS 0O
noloio tomov 1. To otéheyoc mov Bewpnbnke vrevBuvvo Yoo TV emdNuio.
amopovodnke and 10 motapd Adve dVO PVEG TPV TO TPOTO KPOLGHT YUAUPNG
nopaivong pall pe avacvvovacueve eporokd oteieyn nohoimv (Divizia et al.,
1999). Zrov mivoka 2.3 weptAapufavovtal TANPOQopiec Tov apopovY TOV OpOTLTO
TOV CTEAEYMV, TNV TPOEAELCT] TMV OTEAEXDV, TIC KMVIKEG EKONAMGELS, TNV
YPOVOAOYIOL OTTOUOVAOCNC TOVE, KuOMC Kt Tov optfud Katoy®@pnong Toug othv

naykooua Tpanelo aAAniovyihv.
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Kiaviko Opbrumo Teoypagun "Etog Biokoykéd Kihavikn
réheyoc posumg mPOLhevon GTOpOvVOENC VKO EIKOVXL
Sm2/71/1 CAV4 Povpavia 1971 Ayvooto Mnviyyitido
243/7/99 CAVS Povpovia 1971 Kémpava Xaps
GULTTMLOTO
611/80/1 CAV9 Povpavic 1980 Apvooto Hoposus
nopdiuon
; ; [Mapodikn
65/89/1 CAVY Povpavia 1989 Ayvooto ropiiuon
; ; Moviym
113/73/2 CAV9 Povpavio 1973 Ayvaoto el
A9/Hel CAV9 Kimpog 2002 [epifdrdrov -
A9/He2 CAVY Kompog 2002 [epipaiiov -
A9/He3 CAVY Kvmpog 2002 [epifdirrov -
A9/He5 CAV9 Kompog 2002 Tepipéiiov :
5441 CAVI16 EliLdoo 1994 Ayvmoto HFMD
; ; [Mapodikn
99/74/1 CBVI Povpavio 1974 AyvaoTo —c
s ; ; [Tupodikn
98/74/2 CBV1 Povpavia 1974 Ayvooto TOpEON
. , [apodua)
C
88/74/9 CBVI1 Povpavio 1974 AyvaoTo ropdiwon
116/95/2 CBV2 Povpavia 1974 Ayvnoto Ayviwoeto
118/95/1 CBV2 Povpavia 1974 Ayvoreto Ayvmoto
5207 B CBV2 Eriadu 1984 Ayvooto Ayvweto
5211B CBV2 ElLdoo 1984 Ayvoeto Ayvemoto
109/85/1 CBV3 Povpovia 1985 Kémpava LInposie;
ToPGiven
. = . Mnviyyo-
123/95/1 CBV3 Povpavia 1995 Ayvoeto —
; ; Mnviyyo-
77/78/3 CBV3 Povpavia 1978 Ayvooto syrspalinde
; ; ) [aotpeviepikéc
169/75/1 CBV4 Povpavia 1986 Kompava Suortapayéc
69/86/1 CBV4 Povjavio: 1986 Kémpave r“g"m"zp‘ ";'ZE‘Q“S‘;
14/70/1 CBV5 Povpovia 1970 ENY Mnviyyitido
254/77/1 CBV3 Poupavia 1977 Ayvaooto S;fc?}é;);g“u
81020 CBV3 ELLado 2001 Ayvocto Mnviyyitido
6451G CBV5 Eriada 1981 Ayvmoto Ayvwoto
; ; [Mapodikn
86/73/1 CBV6 Povpavia 1973 AYVO6TO e
7/73/19 CBV6 Povpovia 1973 Ayvooto Emmegukitido
AB-19 CBV6 Povpavio 1973 Ayvoreto Ayvmoto
138/79/1 Echo3 Povpavio 1979 Koémpava Sr;‘;’(?m“g
243/97/1 Echo3 Povpavia 1997 Koénpava.  Bpoyyomvevpovia
- , Xmpig
C
156/98/1 Echo3 Povpavio 1998 Kompava COPRTOTE,
Foun Echo6 E).68a 2001 Koémpava ATT
unviyyitido
Aonat
Bled Echo6 ElLada 2001 Kémpava uIViyYiTido,
Tsikan Echo6 E)\dso 2001 Kémpave ol
unviyyitide
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: . . Aonrm
Freg Echo6 ELiado 2001 Kémpava ——
44/73/1 Echo7 Povpavia Ayvwoto Ayvnoto Ayvmoto
307/77/1 Echo9 Povpavio 1977 Kémpave Aow]

unviyyitida
; ; Aonmtn
121/82/1 Echo9 Povpavia 1982 Konpava Vet
& ; ; HMupdivon
8 "
257/98/1 Echoll Povpavia 1998 Kémpava .
s ; Aonrt
Papad Echol3 ElLhada 2001 Kompava o
Pleur Echol3 E))6da 2001 Kémpava Aot
pnvyyitido
- . , Aonm
Pap Echol3 Eliada 2001 Kénpava -
1817 Echol4 E))68a 1980 ENY EEUDOYpYCKe
GOUTTOOTOL
1729 Echol4 E)\Gda 1980 2 I i i
GUUTTOUOTO
1374 Echol4 E))6da 1980 ENY Festoypral
CUUTTOLOTO
85671 Echo30 E)Aada 2001 Kémpava A
unvyyitido
Aonmm
86027 Echo30 Elhado 2001 Kémpava unviyYiTido,
85929 Echo30 Eldda 2001 Kémpava Aoy
wipviyyitda

Hivaxac 2.2. Kvikd ko1 mepifaliovurd oredém mov ypnoipomominkay otov Eeyyo twv
EKKIVIJTIKOV HOPLV Yia TV aviYvenor) evigpoimy.

Xréheyoc

OpoTumoc

Feoypague ;
mpofheven  amopdveoNg

“Etog

VMKG

. ApOpic
i KOTOOpPnong
BOVe 0 GenBank

Kats

Poliol

Elhada

1996

Kompava

AY956405
AY960848

; AY956408
Xodopi) AY962580

mOPANON  Ay962579
AY962578
AY962577

Hal

Poliol

Elhada

1996

Kénpava.

AY 956406
AY960849

Xoapi AY962582
Tapdivon AY962583
AY956409

AY962584

Kar

Poliol

ElLado

1996

Konpava

AY 962586

AY962585

, AY962587
Xohapi| AY962588
MOPANON  Ay956407
AY960850

AY956410

LRIIF7

Echo7

ElLada

2005

Avpota

- FI460595

LR31G7

Echo3

Elhada

2005

Adpoza

- FJ766334

LR51AS

Echo6

Elrada

2006

Adpoto

LR61G3

Echo6

ElLado

2006

Avporo

Hivexag 2.3. Kiviké kair mepifaiioviixa oreléyn mov alinjovynOniay kol peletfnxay oto
UEYGADTEPO TUIIE TO YEVEUATOS TOUCG.
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2.2 IEPIBAAAONTIKA AEITMATA

E&etdomkav 42 mepiaiiovrikd delypata yiou tn mapovsio eviepoimy. Ot
detypatoinyieg mpaypoatonombnkay and tov lobio Tov 2005 émg tov Avyovoto
Tov 2007. Ta detypora mponpyxovto oo 1o Brokoyikd kabapiopd g Adpicag (17
detynarta), tov Tpwdiwv (5 detyparta), tov IMavemornuokod Nocokopeiov
loavvivov (2 detypota) kot and tov Inveld notapd (meployéc acbntikov ddoovg
kot Apvydoidg) (18 oetypora). Ztov mivake 2.4 mopovcwalovior  To

nepBoiloviiKG delypata, O TOMOC MPOEAELONG Kol 1) NUEPOUNVIC ANYNG TOUG.

Oha to detypota enelepydomray eviog 24 wpdv amd T Ay Toug.

Hpspopmvia

Asgiypa D EUTiEGRG T Mpoélsven Buokoyké vikod
Bl 13/07/2005 Actnmikd d6cog Nep6 Tnveto
rl 13/07/2005 Apvydodad Nepo TInveon
LR1 14/07/2005 Buok. Kabopropdc Adpiooc Actkd Adpoto
B2 7/09/2005 AtsOnTié ddooc Nep6 Tnveon
2 7/09/2005 Apvydodad Nepo6 Tyveod
LR2 8/09/2005 Buwok. Kalapiopoc Adpisog Aoctikd Mopata
B3 5/10/2005 AlcOntixd ddoog Nepo TInveon
I3 5/10/2005 Apvydoid Nep6 Tnveoh
LR3 6/10/2005 Biok. Kabopropde Adpiooc Aotkd Adpoto
B4 16/11/2005 Astnmikd d6oog Nep6 TTveoh
r4 16/11/2005 Apoydodad Nepo Tnverot
B5 24/05/2005 Alstntiké dacog Nep6 Tnveion
rs 24/05/2005 Apvydodad Nepoé Iyveon
LR35 25/05/2006 Buok. Kalapiopog Adpisog Actikd Adpato
B6 15/06/2006 Alcbnmiko ddooc Nepod [Mnveod
r6 15/06/2006 Apydodad Nepd Tnveion
LR6 16/06/2006 Bioi. Kabapiopdc Adprooc AcTikd Adpoto
B7 29/06/2006 Arenikd dhoog Nepo TTnpvetoh
7 29/06/2006 Apvydoiad Nepo [Myveod
LR7 4/07/2006 Bol. Kalapiopoc Adpicog AcTtikd Mopota
B8 12/07/2006 Arctnuikd dacoc Nep6 TInveton
rs 12/07/2006 Apvydoiid Nepo Tnpvetoh
LRS8 13/07/2006 Buoi. Kafapropde Adproag Aotkd Adpoto
LR9 19/07/2006 Bioi. Kabopiopdc Adpioag AocTikd Aopato
LR10 2/08/2006 Bioi. Kabapiopde Adprooc Aotkd Adpoto
Bl1l 14/09/2006 Astnmikd d6oog Nep6 TTveroh
Il 14/09/2006 Apoydsodad Nepo Tnverot
TR1 15/09/2006 Bok. Kafoapiopoc Tpikdhmv AcTtikd Jopora
LR11 18/09/2006 Bok. Kabapiopoc Adpioog AcTikd Mopora
GN2 14/09/2006 Biol. Kabopropodc I'ILN. Ioavviviov Avporo
GN1 21/09/2006 Bioi. KabBapiopode I'TLN. Ioavvivey Abporo
TR2 28/11/2006 Buok. Kabupropodg Tpikdhov AoTikd Aopoto
TR3 18/01/2007 Bok. Kafapiopoc Tpikdhmv AocTtikd Jopota
LR12 5/02/2007 Bioh. Kobopropdec Adpioag Aoctikd Aopoto
LRI13 14/02/2007 Buok. Kalapiopog Adpisog Actikd Adpata
TR4 18/04/2007 Biok. Kaboupiopoc Tpikdhmy AocTtikd Adpoto
TRS 3/06/2007 Buok. Kabapiopog Tpikdhov AoTIKG AdpoTo
LR14 24/07/2007 Bioi. Kabupiopdc Adpioog Actkd Aopata ,
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LR15 26/07/2007 Bio. Kabupiopoc Adpiooc Aotikd Mdpota
LRBI1 26/07/2007 Bioi. Kabapiopdc Adpioag BobOpolipora
LR16 1/08/2007 Buoh. Kafapiopdc Adpicog Actkd Adpoto
LRB2 1/08/2007 Biok. Kabapiopoc Adpioog BoOpoiopato

Iivaxac 2.4. lepifallovtia deiyuara.

2.3 EIIEZEPT'AXIA KOITPANQN

H mieioymoeio tov detypdrov tov mivaxka 2.2 kabog o tpia octyparo Poliol
tov mivako 2.3 mponpyovio amd koémpava. Ipwv amd tov evoebouruoud twv
KOTPAV®OV ©€ KUTTAPOKOAMEPYEIDL Tponyeiton €Ok Owdikoaoio enefepyouciog
cOpemva pe Toug kavoves e Moaykocuoc Opydvoong Yyeiog (IT.O.Y).

H enelepyacio tov xompavov mpaypotonoleitar ce Odiopo Proloyikng
npootaciag (Biological Safety Cabinet, BSC) smmédov 2 (Biological Safety
Level, BSL 2). Xg apiBunuévoug cwinveg @uyokévipnons (TAocTikol cwAnveg
tov 15 ml, tomov falcon) mpootiBevtan 10 ml mAnpovg SwAdporog PBS
(epumhovtiopévoy pe aviiPlotikd), 1 gr anostelpOUEvOY YuoAvoy c@ouipldiny, 1
ml  yAwpogopuiov kot 2 gr omd «kGPe deiypa wKomphvev. Axorovbel
opoyevomoinon pécw avapeEng (vortex) ywe 20 min. XtV GUVEXEw
TPOYLOTOTOIEITON UYOKEVTPNION TV cOMVOV o115 1500 x g yio 20 min, oTovg
20°C. To VEPKEILEVO TTOL TPOKVITEL ETE TV PUYOKEVTPNON Hopaleton oe dVo
ocoMves @OAaéng, omd TOoug omoiovg O €vaG  QUAAGOETOL GTOUG 20°C yu
UEANOVTIKT]  ¥pNON, &V O GAAOG OTOVG +4°C yioo  evoeBoMucud oe
KUTTOUPOKUAMEPYELEC.

Awddpara:

To wipec PBS (pH7.4) pe aviirotikd ntopackevdletol omd to StoAvpara. A,
B, I' ka1 avtifrotikd.

Ao A (aterég PBS): 8 gr NaCl, 0,2 gr KCI, 0,91 gr Na;HPOy4 (vodpo)
kot 0,12 gr KH,PO4 (Merck, Germany) dwadvovror e 600-800 ml anestaypévou
vepol. AkorovBel mpoctKn arectoypévov vepou péypt TeAkov oykov 1000 ml.
To petyua amooteipmverat og kKAPavo 10 psi (70 kPa) yw 15 min.

Agioua B: 0,10 gr MgCl2.6H20 (Merck, Germany) owoivoviotr e 100 ml
aneoTayHéVoy vepol. Akorovbel amooteipmon Yo 15 min og kAiavo 10 psi (70

kPa).
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Awivua I 0,10 gr CaCly (Merck, Germany) owAivovror oe 100 ml
OTMECTAYUEVOL VEPOL. Akolovbel amooteipwon ywo 15 min og kAiPovo 10 psi (70
kPa).

Ta dwwddpata A, B kot I' avoperyvoovrot oe ovaroyio 8: 1: 1. Me mpocbnkm
1x10° units mevikihivic (Gibeo, USA) kat 0,1 gr otpertopvkivie (Gibeo, USA) ot
1000 ml wmAnpovg PBS, mpoxvmrer mAnqpec PBS pe tehkn  ocuykévipmon
revikiMivng 100 units/ml kon otpentopvkivng 100 pg/ml. To ddAvpa puidcoeTal

otouc 4-8"C yio S16omue 7 NuepdV.
24 XYI'KENTPQXIH INEPIBAAAONTIKQN AEI'MATQN

AOY® TOV pEYGAOL OYKOL T®V TEPIBUALOVTIKOV OEIYUATOV KU1 TG YOUNANG
GUYKEVIPMOOTC 1OV 6€ qLTE, TponyodvTal HEA0OOL GLYKEVIPWOGTC TOV 1DV TPV THV
amopdvmon toug. Ot pébodot mov ypnoiporombnkaoy otn Tapovoa drarpiP elval
N uébodog daympropov dvo pacemv, N uebodog kabitnong pe PEG kot n péboodog
EKAovoNg - mpoopognong oe miektpapvnTtikd @idtpa. H enelepyoacio tov
TEPIPUAMOVTIKAOY OEYHOTOV TPUYUUTOTOEITOL 68 OUAULO PLOAOYIKNG TPOCTACTIOG
(Biological Safety Cabinet, BSC) emnedov 2 (Biological Safety Level, BSL 2).
['o. tov éheyyo NG TOEIKOTTOG KOl TG AUPOLCING GVOCTOAE®MY UEPOC KAOE
ePIPUALOVTIKOD Selypatog eVOPOUAUICTNKE HE YVOGTH GLYKEVIP®OT] EUPOAMAKOD

oTEAEXOVG TOAL0i0D 2 (Sabin2).
2.4.1 M£0060¢ draympopod 6vo AcE®V

Apyka guyokevrpovvtot S00 ml detyparog otig 1000 g yio 10 min. To inua
puAdooetal otoug 4°C, evd puBuiletar to pH tov vrepkeipevov oto 7-7,5. e
500 ml vrepkeyévou (pH 7-7.5) npootiBevron 39,5 ml 22% (w/v) dextran, 287 ml
29% (w/v) PEG6000 ko1 35 ml NaCl 5 N (Sigma, USA). To petypo avadedeton
v 1 h otoug 4°C Kot 611 GUVERELN EICAYETOL GE QIOAN JUXMPIGHOV, OOV Kl
enmaleron otovg 4°C ywo 48 h. H kdto @don, Omov Kol GUYKEVIPOVOVTOL TO. UKG,
COUATIY, OLAAEYeTal Kot mpootifetar oto ilnuo mov @uAdybnke omd ™
Quyokevipnon. Xto piypoa mpootibetror yrAwpogopuio 20% v/v kot akoiovbet
woyupn avadevon Kot @uyokévipnon otig 1500 g yio 20 min. H wdve ¢@don

GUAAEYETOL ©E TAUGTIKO GOAMIVO, OTOL KOl 7TPOooTifevtal TEVIKIAIVI) Kot
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Kepoaiaio 2 Yiike kar Metodot

OTPENTOUVKIVY o€ TeEMKEG ovuykevrpooelg 100 units/ml ko 100 pg/ml avrictorya

(WHO 2003).
2.4.2 M£0odog kaeBilnong pe PEG

Ye detypo oykov 500 ml pootiBetan 10% W/V PEG6000 xou NaCl (Sigma,
USA) o 1elikn cuykévipwon 0,5 M. To piypo avadevetar yia 18 h otovg 4°C ko
akoro0Ows puyokevrpeitatl otig 11.000 rpm Yo 1h. To vrepkeipevo anoppintetat

Kot To inpo dwAvetar oe S ml Bpentikod LVAIKOD KuTTapoKaAriepyeldy (MM).

2.43 Mé£00dog mpoopoPNoNS - £KAOLONS OO NAEKTPUPVITIKA
QilTtpo

Aetypo oykov 500 ml (ot mepintwon tov Awudtov) | 4 L (ot nepintoon
OGOV VEPOV) uyokevrpeiton o 1000 rpm yio 2 min. To vrepKeipevo
cLAAEYeTan ko puBpileton to pH oto 3.8 pe m mpoctnkn 3 N HCI. Z ovvéyeto,
TO UKG. cwpatie. goptilovrar Betikd mapovoia Mgzi, ue ™ mpoctikn MgCly
(Merck, Germany) ce 1ehikn) cvykévipwon 0,05 M. AxolovBet apyn ovaodsvon
KOl QIATPOPICUE GE  TMASKTPUPWTIKG  @opticpuévo  @iatpo (MF-Millipore),
owpétpov 47 mm kot péyebog mOPOL 3 um, OV EMPAVEIL TOL OROIOU
TPOCPOPOLVTUL TO. UKG cmudrtie. To QIATPO HETUQPEPETON GE GTOCTEIPOUEVO
doyeio (eoemg 250 ml, 6mov pootiBevrar 10 ml dwwAvpatog 0,05 M Tris pe pH 9,
gumhovtiopévou pe 3% BSA. H éxhovon TpayHoTonoleitol Le apyn avadevon yio
10 min. A@ob omopokpuvBel to Ohvua, N dwdiKacio NG EKAOLGNG
emavorapfaverar. To @idtpo guidcocetat otovg 4°C, evd pvOpileton o pH tov
GLYKEVTPMOUEVOL detypatog oto 7 pe ™ ypnon owivpatog 3 N HCL. AxohovOet
TEPUITEPM CLYKEVTPWON TOL delyparog pe 1 pébodo kabilnong pe PEG: oto
detypo. mpootibeton 10% w/v PEG6000 ko NaCl (Sigma, USA) ce tehkm
cuykévipoon 0,5 M. To piyuo avadeveton yia 18 h otovg 4°C kot axorobBog
euyokevrpeitar otig 11.000 rpm yw 1h. To vrepkeipuevo omoppinTeTanl Kol to

inua drodvetar oe 2 ml Bpertikod VAIKOL KuTTopoKaAMEpYEIdY (MM).
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2.5 AITOMONQXH IQN
2.5.1 Kvttapokarmépyetes

Mo mv oamopdvoon TV 1OV ypnooromnkay Tpelg OlpOpPETIKES
Kuttopikée oepég: RD  (rhabdomyosarcoma), Hep-2 (human epidermoid
carcinoma) ka1 LB (mouse cells). Okeg o1 d10d1Kacie KUTTUPOKUAMEPYELUG
TPUYHATOTOOVVTOL KAT® od OONTTIKEG SLVONKES, MHECH GE EOKEC KOUTIVES
Broroyikng aocqoiciog (P2) pe kaBetn vnuotikn pon aépo Kot pE TNV ypron
OMOCTEIPOUEVOV DAKOV (VYPOV avTIOPAcTNpiov Kot YuaAvev okevmv). o myv
QVORTUEN TOV KUTTAPOV YPNCIUOTOIEITOL TO HECO KOAMEPYEWS Yoo avamTtuén
(Growth Medium, GM), 1o omoio oOwbEétet vyMAN mEPIEKTIKOTNTO. GE OPO
(cumbwg 10%), embdyovrog T ypnyopn avamtvén tov kvttdpov. Mo
SaTNPNoN TOV KLTTOPMV YPNGILOTOIEITUL TO HEGO KUAMEPYELNS Y10, S TP o
(Maintenance Medium, MM), 10 omoi0 &£xel MEPIEKTIKOTNTA GE OPO TEPimov 2%
KOl YPNOWOTOIEITOL Y100 TN OlThPNon TOV  KUTTUPOKUAAMEPYEIOV GE pia.
KOTAOTOOT  OpynNg  KUTTOPIKNG  ovomtuéng  Koatd TV OpKel  Tov
TOAAOTALGIOGILOD TV 1BV.

Ta kbrrapa uidscovtar ctovg -70°C mapovsioc DMSO. TNa v ardyvén
TOUG HETUPEPOVTOL GE VOUTOAOVLTPO LE OGMECTUYMEVO vepd oe Bepuokpocio
nepipairovrog, péxpt to Kuttopo vo Cemaymoovy. Akolovbel petagopd ToV
KUTTAPOV KOl TOV Bpemtikod pécov o€ TAUSTIKH QAN koAMépystac 25 cm’.
[Mpootifeton katdAinin mocotnto. GM (3-4 ml) ywo v mopayoyq piog
HOVOSTIBGOUC KUTTAP®V. ZINV GUVEXEWD 1) TAUCTIKY QUIAN  KOAMEPYELUC
enmaleron yio 4-6 h og KAiPavo otovg 37°C, Hote vo. TpockoAnBovy T KOTTUPO.
OTNV EMPAVELL TG Kol akorovBel amopdxpuven tov DMSO (to onoio amoteiel
uebvMoTIKO Topdyovta) kot wpocsHnkn 7 ml gpéokov Bperntikov vAkov GM. H
TAUOTIKY] QAN KoAMEpyewng emavatomobeteiton otoug 37°C  dote  va
ovamrTLYBOLY Ta KUTTUPC.

['o Tov avodmhosiocud Tov Kuttdpmy axorlovdeitol N e€Ng dadikooio: o1
QLIAEC TOV KVTTAP®V OopoKpuvovTal omd tov KAPavo kot eetalovral og mpog
TV TOWTNTA TOVE G WIKPOoKOTo O1Ehevons ¢mtdg. To Operntikd péco
OTOUOKPUVETOL KOl AKOAOLOOUY 00O d1ad0y K. TAVGIHATO HE SIGAVUO TPVYIVIG-

EDTA kot eroacn 2 min atoug 37°C yio ™V amokOAAN 0N TOV KLTTAPWOV G0 TV
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EMQUVELD. TNG TAUCTIKNG QOIANG KoAMEpyewng. Aoy dwmotmbel TApNg
amokOAAN oY, Ta. KuTTOpo. avadiaivovtol ce 21 ml kohliepyntikod pécov GM e
toutoypovn  avadevon pe mwméte (10ml) dote va  SwivbBodv  mbova
GLGCMOUATONOTA KUTTAPOV. TEAOC TO KOTTOPO LOPAloVTaL G 3 TAUCTIKEG PLOAES
KUTTOPOKOAMEPYELDG, Ol omoieg Tomobetovvror yioo avamtuén otovg 37°C. H
dwdkacio TOV avakaiMepyeldv enavoroufaveror Kabe 2-3 nuépeg, oviroyo UE

TNV KUTAGTACT] TOV KUTTAPOV.

Awopata:

Ardhopo gpuBpov g eovoing 0.4%: To gpubpd g PovoAnNg amoterel

detktn pH. Anpovpyia. dSwwidpatog 0,4% w/v (Merck, Germany) e onesTaypEVO
vepo. AxorovBel amooteipmwon oe kKAPavo 10 psi (70 kPa) yo 15 min.

Awgivpo NaHCOs 7.5%: 7,5 gr otepeov NaHCOs3 (Sigma, USA) dwAvoviot

oe 50 ml omeotayuévov vepov. Ipootifevian 0,2 ml dwwAdparog epvdpod ¢
Qovoang 0,4% Kot GLUTANPOVETUL GTECTAYUEVO VEPO HEYPL TEAKOD Oykov 100
ml. AkorovBel anooteipmon o€ kAPavo otoug 10psi (70 kPa) yio 15 Aemtd.

Agivua evikidivinc-otperntouvkivne: og 100 ml PBS dwwhvovton 1x10° units

mevikiMvng kot 1 gr  otpemtopukivig.  Akoiovfel  amoocteipmon  HECH
QIATPOPIGHATOC.
GM (Eagle’s Growth Medium): yio. 100 ml Sweiduarog avopryvoovrar 85,3

ml Eagle’s minimum essential medium (Earl’s salts base, no bicarbonate) (Sigma,
USA), 1 ml L-yAovtapivny 200 mM (L-glutamine) (Gibco, USA), 10 ml Fetal Calf
Serum (Sigma, USA), 1,5 ml didhvpo NaHCO;5 7,5%, 1 ml HEPES 1M (Merck,
Germany), Iml dwhduoroc orpentopvkivng-mevikidiving, 0.2 ml gpuBpod g
Quvoang 0,4%.

MM (Eagle’s Meintenance medium): yio 100 ml dtoAVpoTog avopryvoovtol

92,3 ml Eagle’s minimum essential medium (Earl’s salts base, no bicarbonate), 1
ml L-glutamine 200 mM, 2 ml Fetal Calf Serum(Sigma, USA), 2,5 ml dioAdpotog
NaHCOs3 7,5%, 1 ml HEPES 1M, 1ml $10A0p0t0og GTPERTOUVKIVIIG-TEVIKIAIVIG,
0,2 ml epvOpov ¢ Pavornc 0,4%.

Awddouo tpuyivng: 1 gr Difco 1:250 trypsin dwoAdeton oe 400 ml arehoic

PBS «ot akoiovBel Mmoo avadevon otovg 36°C yioe 30 min. AxkorovBel

OOCTEIPMOT HECH PIAMTPUPICHATOC,
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Awivua EDTA: 0,1 gr EDTA (Sigma, Germany) owwivovrar o 10 ml

OTOVIGHEVO VEPO. Akorovbel amooteipwon oe kAiPavo 10 psi (70 kPa) yw 15
min. Katd tn gpnon, 0,4 ml tov dwwAvporog npoctibevrarl oe 20 ml atehovg PBS

TPOKELEVOD VO. emttevyBel TeEMKT cvykévipwon 0,02%.
2.5.2 Evo@Buipio pog KAMVIK@OV dEIYPATMV 6€ KUTTUPOKAAMEPYELES

Ye TAUOTIKOUC CWANVEG KUAMEPYELNG HeTa@EpOVTOL 2 ml CmpNHOTOC
KuTTapwVv o€ Opentikd péco GM. O cwinveg enmwalovion otovg 37°C yio 24-48 h.
Aol dmotmbel N avartuén poVOSTIPAdaS KVTTAP®V 6ToLg cwAnveg, 10 GM
avrikoBiototat pe 2 ml MM. Ot coMveg petapépovtal oe GAlo BdAao epyaciog
(BSL-2) y10. TV omopd. TV 1oOV.

Amo 10 ENY kot 10 vepKeiuevo enesepyacuEVOV KOTPOAVOV UETAPEPOVTUL
200ul 6TOVC COAVEC KUTTUPOKOAMEPYELNS. XTO GOANVOE. OV YPTCILOTOEITOL
OPVNTIKOC UOPTLPOG METOQEPETAL 10100 ocotnta Opentikov vikodl MM. Ot
cOMVEG petapépovial oe KAPavo enhaong otovg 37°C, 6mov tonobetovviol vd
KMon (5°%) oe mepioTpe@duevo kOMvEpo. O cwhjveg eéetaloviar kadnuepva yio
mbov  epeavion  Kuttaponaboydvov  dpAacnG, KOl TO  OMOTEAEGUOTE  TNG
nopoKorovONoNG Kotaypdovtolr. Metd  omd TNV TOPOTNPNCY  TANPOLS
Kuttaponaboydvou opaonc, ot cowAnveg yixovral otovg -20°C. T'a evioyvon tov
KOV TITAOL, 1 TTUPURAVE O10dOIKUGIN EXOVOAUUPBAVETOL TPES POPES KOl OO TOVG
COMVEG NG TPITNG avokaAMEpyelog AauPavetal 10 VAKO Yoo TEPOITEP®

eneéepyooia.

253 Evo@Oaipiopdg TePalrlOVTIKOV osrypaTmv o¢

KUTTOPOKIAMEPYELES

Mo ™MV amopdveon eviepoi®y, oKOUo KOl GVTOV oL PpioKovial G Lelyua.
GE YOUNAN ouyKévipmon, ond To. enefepyacpéva mepiParroviike  delypoto
npayporonombnke evo@OoMuUoUOs 68 TAUKEG WIKpoTitAomoinong 96 Bécewmv
(ewova 2.1).

Ye kéBe Béon g mAdkag petagépovror 100 pl cwpnuatog Kuttdpmy oe
Opentikd péco MM. O mhdkec enwalovrar otovg 37°C yw 24 h. And 1o
enelepyaouéva nepiforhovrikd oeiypato petopépovral S0 ul oe ke BEon TV

omimv 1 €mg 10. O1 0¢ce1g otig otheg 11 kot 12 xpnoipomolohvon mg opvnTIKol
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uaptupeg 6mov mpootiferar SO ul Opentikov vAKov MM. Ot TAGKEG HETUQEPOVTOL
oe kAMBavo otovg 37°C 1o 1 h, Gote va mepd.oet 0 10¢ 6To. KOTTAPO. LT GLVEXEL,
TO OPENTIKO VAIKO KOt TO OEIYUO mOUOKPOVOVTOL TPOGEKTIKG omd KOs BEon Kot
npootifevral 200 ul Bpenticod pécov MM. H dwdikacio auth TpoypoToToleital
YL TNV OOUGKPUYOT TOEIKOV TapoyOVIOV TTOU VAGPYOLV OT TEPPUAAOVTIKG,
detypoto Ko PropovV vo KataoTpaWouy 1o KuTtapa. Ot TAGKES LETAPEPOVTIOL GE
KAMPavo otovg 37°C xor e€erdlovrol kobOnuepwva yuoo mbov) epgovion
Kuttaportaboyovou  Opdong.  Metd ond TNV TOPUTHPNCN  AANPOLE
KuTTapomadoyovou dpaong, ot mAdkes Yyoyovtat otoug -20°C.

[a evioyvon 1OV UKOU TITAOL, G TAGKO OTPMUEVI] HE KUTTOPO ORMG
napomdve, petagépovrol SO ul oe kabe BEon omd v avtictoyn Béon g TAAKAG
TOV TPMOTOL evoPBaAcHoL. Akorovbel endaon otovg 37°C péypt v avamrtuén
mApovg kuttaporaboydvou dpacne H dadikasio avtn emavoiopfaveror 600
Qopéc. Amo T 0Oécelc G TPING  OVOKOAMEPYEWS 7OV  EHQAVICOV

KLTTOPOrafoyovo dpdon AUUPAVETOL TO DAIKO Y10, TEPULTEPW ENEEEPYUOIAL.

1. 2 3 4 6 6 7 8 9% 10 1% 12 I
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Ewdva 2.1. I1/.axo uxpoutionoinonc 96 Oéoewv.

2.5.4 Zeprokég apuIdoslg

H Swdonkn opouimon TV  KUTTOPOKUAMEPYEI®V, OTIC OROIEC Elyav
evo@Boiotel 1o KMVIKG Kol mepiPaiiovTikg delypata mpaypotonomdnke oe
OAEG TIC TEPIMTMGELS, TPOKELEVOL VUL OLUY®PIETOVY TTOAVE LElYHOTO 1OV.

['o kaBe delypo dmuovpyovvrar 10 apoumecels, omd 107 £mG 10", ¢
TAUGTIKOUG cmwAnveg Tov 2 ml (eppendorf). Ot aputdGeIS TPOyUATOTOIOVVTOL GE
Opentikd péco MM. Xt ocvvéyewa, yio ke detypa 100 ul and kdbe apaimon

evo@Buiuilovion otig Béceig 1 éwg 10 avriotoyo oe 600 yYpappés, oe mAGKO
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HKpotTiItAomoinong  otpopuévng  pe  kottopo.  Etor os kdBe  mAdxa
UK POTITAOTOIN GG TPAYLOTOTOI00VTAL apUldceLS 4 detypatmv (Yo kabe detypa
yivovtor ovo emavaryelg). Ot otiieg 11 kou 12 omotelodv TOUG UPVNTIKOVG
uaptupeg. Ot mhdkeg tomoberovvror otoug 37°C yw enmaocn. H youniotepn
apaimon kdbe delyuaroc otnv omoio. wopatnpeital Kuttapomraboyovog dpdon
evo@Buiuiletonr oe mAooTIKO ocoMve Kuttdpov. Me autdév  tov  TpOTO

onuovpyettal to amdbepa (stock) TOV UKDV oTEAEYDV.
2.5.5 Yroioyiopog ko TitAov

O apBuog tov ukdv copotdiov wov mepiEyovror oe 100 ul tov ukov
Oetypotog amoterel tov TiTAO TOL 100. O UKOC TITAOC VIOAOYIGTNKE Y10, TO
eufomokd otéleyoc momoiohd 2 (Sabin 2), 10 omoio ypnowwomomnke g
UAPTLPOC ©TOVG eAEyyoLS evaictnciag tov  zwEpopatikdy pedddov. O
VTOAOYIGUOC TOV UKOU TITAOVL TPOYHOTOTOMONKE GE TAGKO HIKPOTITITAOTOINGNG
96 Becemv otpopevng pe Lap-B xottapa.

Ye mhaoTikoug comveg tov 2 ml (eppendorf) dnpovpyovvral 8 celprukég
opodoelg Tov 100 omd 107 £wg 10™ oe Bpenticd Vo MM. Ztn cuvéyeta, 500 pl
™m¢ 107! apoimong evopbaipilovral otig 0éceig A1-AS (100 pl/Bgom), ever 500 pl
mc 107 opaimone evopBuiuilovrar otic Béceic B1-B10 (100 wl/Béon). H
Sradcacio enavodapuBdveron uéxpt kat Tov evo@Buiopd mg 107 apaioong oty
aAdka. Ot otiieg 11 ko 12 ypnowomoovviol o¢ apvntikol papropeg. H mhdaka.
tonofeteitan yioo endoon otovg 37°C kol mopakohovbeiton Kobnuepva yio. tnv
eUQPAvVIoN TANpovg kuttoponaboydvov opdonc. O tomog pécw TOL Omoiov
vtoroyilerat 0 ukog Tithog eivot:

logTCIDsy= L-d(S-0,5)

L: n pkpotepn apaiwon omov epgaviletor TANpng kuttaponafoydvog dpdon

d: m exBetikn d10.popd LETAED TOV UPUIDCEMDY

S: 10 dBpowcpa TV BEcewv mov TapaTnpEital TANPNG KuTToporafoydvog

dpaon.
2.6 EKXYAIXZH RNA

Mo mv exydion tov ukod RNA amd T KUTTUpOoKaAMEPYEIES KUOMDE Kot

Katevbeiov omd too enelepysocuéva mEPPAAMOVTIKG delyuaTo, EQUPUOCTNKE 1)
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HeBodog g Betokvaviovyov yovavidivig (Casas et al, 1995). Xe thocTikKO GO VO
tov 2 ml avopryvoovror 100 pl detyparog, 10 pl yivkoydvov (100mg/ml) ko 300
ul - dwidpatog Betokvaviovyov yovavidivg (GuSCN). AxoiovBel 1oyvpn
avadevon (vortex) Kot enmocn e Bepuokpacio dwpatiov (18-25°C) yia 20 min,
wote vo. emtevybel N Aon TOV KUTTOPIKOV Kol UKOV peufpoavov yo. tv
ameAEVOEPOON TOV VOLKAEIK®OV ofEwmv. Xt ovveyewn, mpootifevrar 400 pl
woonporavoing (Sunpnuévne otovg —20 °C). Metd amd 1oyvpn avédevon
(vortex), ta Setypato Swrnpovviar otovg -20°C yie 20 min. AxolovBei
euyokévpnon yio 10 min otig 13.000 x g (oe Oepuoxpacia 4°C). To vrepkeinevo
amoppinterol Kot to Inpa avadioidetatl pe woyvpn avadevon o S00 pl abavoing
70% (Sratnpnuévng otouvg —20 °C). Axohovbel Eavd puyokévipnon otig 14.000 x
g 7o 10 min. H cuBavokn amopoakpoveratr mAnpog kot 1o ilnpo avadioideTor o
100 pl duwhd amovicpévov vepov (ddH20) (Sigma, USA) ehevfepov
ppovouvkieacmy. Ta RNA 1ov derypdrov @uidydnkav otovg -80°C, Y
nokKpompobecun ypnon.

Awddparta:

Awdhopo Oegtokvavvovyov Tovevidivng: 4 M GuSCN, 0.5% N-lauroyl

sarcosine, | mM dithiotreitol, 25 mM sodium citrate (Merck, Germany).
2.7 ANTIZTPO®H METATPA®H

H dwdwkaoio Eekwva pe v enmaon S5 pl omopovopévov RNA pe 2 pl
toyaiowv ekkivntov (random primers) d(N)o (Takara Biomedical group, Shiga,
Japan) otovg 70°C, yio 5 min. Metd v dakom g avridpaons (ue Gueon
UETOQOPU. o TAyo) mpootibetonr o kabe Eva omd To Oelypoto, MElyuo
amotelovpevo omd: S pul dwwidpatog 5x M-MLYV reaction buffer, 5 pul dNTPs 10
mM, 20 units avactoréa piovovkicacmv (Ribonuclease Inhibitor) kot 200 units
avtioctpogng petaypagdone M-MLV Reverse Transcriptase (Promega, USA).
Téhog, mpootiBetan dmhd amovicuévo vepd (ddH20) (Sigma, USA) ghevbepov
pipovoukieacmy, péypt tehkov dykov 20 ul. Akorovdel enmacn otovg 37°C y 1
h yia T 6OvBeon tov cDNA kot otovg 95°C yioe 5 min yio TV 0EVEPYOMOINGN
NG QVTICTPOPTG LETOYPUPACTC.

H mopomdve 01001Kacior OIEKTepoIObnNKe Y10 TNV TEPULTEP® EQUPHOYT TNG

PCR pe OAo TO. EKKIVNTIKG popia, pe v e€aipeon TV EKKIVINTIKOV HOPImV
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Kepdiaio 2 Yiiko ko MeOoooi

EUC2-EUG3a,b,c, mwpv v eQopuoyn ToV Onoimv Tponyeitol aviictpoen
HETOYPOPN HE TO OVTIKONKG exkkivntika upopia EUC2a xon EUC2b oe
cvykévipmon 10 pmol, ce Beppokpacio enmwaong 42°C, avti 37°C (Caro et al.,

2001).

2.8 EKKINHTIKA MOPIA

To eKKIYNTIKA HOPLOL TOL ¥PNCILOTOMONKAY Y10 TNV EVIGHLGOT TUNUOTOV TOV
UKOL YEVOUOTOS TPOEPYOVTIOL &€ite amd tnv vmapyovoa PiAoypoeio, cite
oyedidomnKay yoo TG ovaykeg g mopovoag owrpPnc. O oyedaocuodg tov
EKKIVINTIKOV popiov gyve pe ) Ponbeio Tov tpoypauporog Primer3, Whitehead
Institute (http://www.genome.wi.mit.edu/genomesoftware/other/).

To eKKIVNTIKG HOPIO. Y10. TV GVIXVELST] OAMY TOV OPOTUTTOV TMV EVIEPOIOV
oyedidotnkay oe cuvinpnuéve. tunuato ¢ S'UTR tov yovidibuatog toug. H
ovalnTnon TV CUVINPNUEVOV CUTOV TUNUOTOV Tpaypotomombnke pe v
OUOTUPAOEST TOV GAAAOLYIGOV TOV TPOTLAMY CTEAEXOV TOL Tivoka 2.1 pe
BonOewa tov mpoypapparog Clustal W (http://www.ebi.ac.uk/Tools/clustalw/). '
mv avénon ¢ evocOnoiog oXE01oTNKE KOl £VOG ECMTEPIKOS OVTIKMOIKOG
eKKIVTHG mov ypnowpomombnke otn semi-nested PCR. Xtov mwivaxa 2.5
TOPOVGIALOVTUL TO EKKIVITIKG HOPLOL TTOU GYEOIGCTIKAV Y10 TNV UVIXVELGT] TMOV
EVIEPOIDV, 1) aAANAovyia Toug, N BEon mov ovayvepilovy TaVe 6TO YOVIOIMUX Kol
N TOMKOTN TG TOLC.

Ye Ol too mepPaAloviiKG OeiypoTo ypnolpuomomnkay eKKWNTEG 7OV
otoyevovv 10 16sRNA 1ng Escherichia coli (mivaxag 2.6), yi 1OV EAEYYO
nopovciag avactoréwv e PCR (Widjojoatmodjo et al., 1995).

Ta. Cebyn TOV EKKIVITIKOV HOPImV OV ¥pncitonomdnkay yio. Ty evicyvon
oAOKANpOL TOL Yovidibpatog Twv Poliol oteieydv (Kats, Hal, Kar), Tov Echo 7
(LR11F7), tov Echo 3 (LR31G7) kout twv Echo 6 (LRS1AS, LR61G3)

ePLypaPovtal 6Touvg mivakes 2.7, 2.8, 2.9, ko 2.10 avtictoyyo.
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r

Ovopa Oion Hohxkémra Alinrovyia -3’
TS1 60-85 Sense TACC(CT)TTGTACGCCTGTTTT
TS3 582-599 Antisense TTCTCACCATAAGCAGCC
HEV-C-9 537-558 Antisense GGACACCCAAAGTAGTCGGTTC
Mivaxac 2.5. Exxivnuxd popio. yra myv aviyvevon tov eviepoiov. H Oéon paoiletar oto mpotomo
otéleyoc CBI 1.
Ovopa Oon Molkémnra Alinprovyin 5°-3’
P11P 1173-1192 Sense GAGGAAGGTGGGGATGACGT
P13P 1370-1389 Antisense AGGCCCGGGAACGTATTCAC

Hivaxag 2.6. Exxivitid popia yia mpy aviyvevon Escherichia coli. H Oéon avageperar otol6sRNA
wjc Escherichia coli .
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Ovopa | Oéon | Molkomrae Abinhovyia (5-37) Biphioypagio
72437 1-20 Sense TTAAAACAGCTCTGGGGTTG Mulders et al. 1999
216616 545-365 Antisense GGAACACGGACACCCAAAGTA Blomgqvist et al. 1999
2752 752-774 Sense CAGGTCTCATCCCAGAAAGTTG [apovoa epyacio
21461 1461-1483 Antisense GGGTGTCGTTTGGTTATTGTCT [Hapovow epyacia
21196 1196-1216 Sense ACCGAACACACTAAGGGACA [opovou epyacio
71941 1941-1963 Antisense GGTAGCACTCAAATCAAAAGGA Iupovoa spyacic
71814 1814-1836 Sense GACAACTTTCAGTCTCCGTGTG IHapovou epyucia
22478 2478-2500 Antisense GCCTTGTGCTATTGCTTTTTGT [Hopovow epyocic
72378 2378-2400 Sense GAAATGGATATTCTCGGGTTTG Hapovoa epyacio
73021 3021-3043 Antisense TTGATGGGTTTGATGAAGTCTG Hapovoa epyacio
EUC2 4413-4433 Antisense TTTGCACTTGAACTGTATGTA Caro et al. 2001
EUC2a | 4428-4448 Antisense GGTTCAATACGGCATTTG Caro et al. 2001
EUC2b 4428-4448 Antisense GGTTCAATACGGTGTTTGCT Caro et al. 2001
EUG3a | 2946-2965 Sense TGGCAAACTTCCWCCAACCC Caro et al. 2001
EUG3b | 2946-2965 Sense TGGCAAACATCTICMAATCC Caro et al. 2001
EUG3c | 2946-2965 Sense TGGCAGACTTCAACHAACCC Caro et al. 2001
74202 4202-4223 Sense CATTGACTGGCTGAAGGAGAG [apovou epyacia
74809 4809-4831 Antisense GGCTACAGTGGGTGGAGTTATT IHapovou epyucia
ZA6TT7 4677-4697 Sense AGAACCCAGAAGGTGCTGAC Iopovoa epyacio
75309 5309-5331 Antisense TGTCATTGCTCTGTTGATGTTG Hapovoa epyacio
75228 5228-5250 Sense GAACATTTCAAGTCAGGTCCAA Hapovoa epyacio
75890 5890-5912 Antisense TGCCAGTACAAGTGATGATTCC Hapovoa epyacio
UGl6 5921-5940 Sense GTTGGTGGGAACGGTTCACA Guillot et al, 2000
ucCl12 6516-6494 Antisense TCAATTAGTCTGGATTTTCCCTG Guillot et al. 2000
26206 6206-6228 Sense GACCACTATGCTGGACAACTCA [upovou epyucia
76643 6643-6665 Antisense AGCACTGGGATCTTACTCCAAA [Hapovow epyacia
S,107 6541-6562 Sense TCCCAGTGCTAATGGAAGAGA Paximadi et al., 2006
S,872 7421-7441 Antisense ACAACAGCATGACCCAATCC Paximadi et al., 2006

Hivaxac 2.7. Exkivytikd popia yo. my svicyvon too yovidiwpatos tav Poliol otelsyav (Kats, Hal,
Kar). H Oéon faciletar aro apotvro oréleyoc Poliol Mahoney.
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Ovopa @dom HolkoénTe Abinovyia (5-3°) Biploypagia
72437 001-020 Sense TTAAAACAGCTCTGGGGTTG Mulders et al., 1999
216616 545-565 Antisense GAAACACGGACACCCAAAGTA Blomgyvist et al. 1999
0340F 310-333 Sense TAGATCAGGCYGATGAGTCACCGC Lukashev et al., 2005
1200R 1177-1196 Antisense GGGAATTTCCACCACCACCC Lukashev et al., 2005
AL897 897-1007 Sense GGAAGTTTACCGAGCCAGTT Iapovca spyacio
AR3091 | 3071-3091 Antisense TTGTTCAGAGCGTTGTAGGC Tapotoa epyacic
AL939 939-959 Sense TGCCTGCTCTAAACTCACCA TTapotca epyacic
AR2751 | 2731-2751 Antisense GCACCATCCTTCTTGCATTT Tupotou epyacia
AL1632 | 1632-1652 Sense GCACCCTTGGATTACACTGC Hapovoa epyaoia
AR2180 | 2160-2180 Antisense CATTGCCTGTTTCCTGTICG Tlapotoa epyacic
292 2612-2627 Sense MIGCIGYIGARACNGG Oberste et al., 2003
222 2969-2951 Antisense CICCIGGIGGIAYRWACAT Oberste et al., 2003
712550 | 2550-2570 Sense AGACGGGGCATACATCACAG Tapovoa epyacia
ZR3040 | 3040-3060 Antisense TACCCCATTTTGCGAGAAGT TTapotca epyacio
EUG3a | 2946-2965 Sense TGGCAAACTTCCWCCAACCC Caro et al., 2001
EUG3b | 2946-2965 Sense TGGCAAACATCTTCMAATCC Caro et al., 2001
EUG3c | 2946-2965 Sense TGGCAGACTTCAACHAACCC Caro et al., 2001
EUC2 4413-4433 Antisense TTTGCACTTGAACTGTATGTA Caro et al., 2001
EUC2a | 4428-4448 Antisense GGTTCAATACGGCATTTG Caro et al., 2001
EUC2b | 4428-4448 Antisense GGTTCAATACGGTGTTTGCT Caro et al., 2001
CHRI 42844308 Sense CNTCHCARAGTGAYCARGARCARYT Kottaridi et al., 2007
CHR2 5084-5081 Antisense GTAYACYGGTGGWCCYTGRAAKA Kottaridi et a.,1 2007
AL4872 | 4872-4892 Sense CCTGTGATGAGGAGTGTTGC Tapotoa epyacic
ARS3275 | 5255-5275 Antisense GAGACAAACGTGGTGAGTGC Tapovoa epyacia
CHR3 5047-5065 Sense CIACYCTWGARGCRCTVTT TTapotoa epyacio
CHR4 5860-5841 Antisense GACRTGAGIACHCCRCCRCA Topovoa epyacio
5850F 5837-5859 Sense CAGTGYGGIGGIGTICTCATGTC Lukashev et al., 2003
6500R 6506-6531 Antisense AGRTTGCCAAAYGTYTGYCTCATIGC | Lukashev etal., 2003
CHRS5 6485-6507 Sense ATCCAGYTTGAAYGAYTCIGIRG Hupotou epyucio
CHR6 7227-7250 Antisense GAAYTCYTCRTAYTCKTGCTCYCC Tupotou epyacia

Hivarxac 2.8. Exxivnukd popia yo. v eviayoan tov yovidiauatog tov oteréyooe LR1IF7. H Oéon

Padiletar oto apétwro otélerog tov Echo 7 Wallace.
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Ovopa | Oéon Holxéma Akimhovgia (5-3°) Bipoypagioa
72437 001- 020 Sense TTAAAACAGCTCTGGGGTTG Mulders et al.. 1999
216616 545- 565 Antisense GAAACACGGACACCCAAAGTA Blomgqvist et al., 1999
0340F 310-333 Sense TAGATCAGGCYGATGAGTCACCGC Lukashev et al., 2005
1200R 1177-1196 Antisense GGGAATTTCCACCACCACCC Lukashev et al., 2005
BL870 870-890 Sense CGACAGGATTTCACACAGGA Tlapovoa epyacia
BR3231 | 3231-3211 Antisense GCTTTTCACATACGGGCTAA Tapovoa epyacia
BL1369 1369-1389 Sense GAGGTTGTCGCAGCTTCTCT Tapotoa epyacio
BR2580 | 2580-2560 Antisense GGGAACCACTTGTGAGGTGT Hapovoa epyacia
292 2612-2627 Sense MIGCIGYIGARACNGG Oberste et al., 2003
222 2969-2951 Antisense CICCIGGIGGIAYRWACAT Oberste et al., 2003
LEUG3a 2946-2965 Sense TGGCAAACTTCCWCCAACCC Caro et al., 2001
EUG3b | 2946-2965 Sense TGGCAAACATCTICMAATCC Caro et al., 2001
EUG3c 2946-2965 Sense TGGCAGACTICAACHAACCC Caro et al., 2001
EUC2 44134433 Antisense TTTGCACTTGAACTGTATGTA Caro et al., 2001
EUC2a 4428-4448 Antisense GGTTCAATACGGCATTTG Caro et al., 2001
EUC2b | 4428-4448 Antisense GGTTCAATACGGTGTTTGCT Caro et al., 2001
CHRI 4284-4308 Sense CNTCHCARAGTGAYCARGARCARYT Kottaridi et al., 2007
CHR2 5084-5081 Antisense GTAYACYGGTGGWCCYTGRAAKA Kottaridi et al., 2007
BL4709 | 4709-4729 Sense TACATCCCCATTTGTGTTGG Hupotou epyooia
BR6063 | 6063-6043 Antisense TGCTGGCTCCTTGTTACCTT HHupotou epyaoia
CHR3 5047-5065 Sense CIACYCTWGARGCRCTVTT Tapovou epyacia
CHR4 5860-5841 Antisense GACRTGAGIACHCCRCCRCA Hapovou epyacio
5850F 5837-5859 Sense CAGTGYGGIGGIGTICTCATGTC Lukashev et al., 2003
6500R 6531-6306 Antisense AGRTTGCCAAAYGTYTGYCTCATTGC | Lukashev et al., 2003
CHR3 6485-6507 Sense ATCCAGYTTGAAYGAYTCIGIRG Tapovou epyacic
CHR6 7250-7227 Antisense GAAYTCYTCRTAYTCKTGCTCYCC Tapovoa epyacia

Hivaxag 2.9. Exkivyuxd uopia yio. mpv evieyvon tov yovidiouatog tov ateiéyovg LR31G7. H Oéon
PaaiCeton oto mpéwmo oréderoc tov Echo 3 Morissey.
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Ovopa | Oéon Toxkétnre Avimpoviv (5-3) Biploypagic
72437 001-020 Sense TTAAAACAGCTCTGGGGTTG Mulders et al.. 1999
216616 | 545- 565 Antisense GAAACACGGACACCCAAAGTA Blomqvist et al., 1999
0340F 310-333 Sense TAGATCAGGCYGATGAGTCACCGC Lukashev et al., 2005
1200R 1177-1196 Antisense GGGAATTTCCACCACCACCC Lukashev et al., 2005
CL995 995-1015 Sense CATCACTCTCGGCAACTCAA [apovoa spyacic
CR3152 | 3132-3152 Antisense CTTGCTGGTAATCGGGCTAA apovoa spyacic
CL1653 | 1653-1676 Sense CATCAACCTACATCCCAATAACC Tapovoa epyacio
CR2648 | 2626-2648 Antisense GAAGTTTTCCACTGACGATTCC [Mapotoa epyasio
292 2612-2627 Sense MIGCIGYIGARACNGG Oberste et al., 2003
222 2969-2951 Antisense CICCIGGIGGIAYRWACAT Oberste et al.. 2003
EUG3a | 2946-2965 Sense TGGCAAACTTCCWCCAACCC Caro et al., 2001
EUG3b | 2946-2965 Sense TGGCAAACATCTTCMAATCC Caro et al., 2001
EUG3¢ | 2946-2965 Sense TGGCAGACTTCAACHAACCC Caro et al., 2001
EUC2 4413-4433 Antisense TTTGCACTTGAACTGTATGTA Caro et al., 2001
EUC2a | 4428-4448 Antisense GGTTCAATACGGCATTTG Caro et al., 2001
EUC2b | 4428-4448 Antisense GGTTCAATACGGTGTTTGCT Caro et al., 2001
CL4058 | 4058-4078 Sense CAAAACAACGGGTGGCTAAA Iapovoa spyacic
CR6052 | 6032-6952 Antisense GCTGGTTCCTTATTGCCTTC TMapovoa epyacio
CL4703 | 47034723 Sense TCGCCATTTGTTCTTGCTTC Hapovoa epyacio
CR5487 | 5467-5487 Antisense CCGCCCACCTGTCATAGATA Hapovoa epyacio
CHR3 5047-5065 Sense CIACYCTWGARGCRCTVTT Hapovoa epyacio
CHR4 5860-5841 Antisense GACRTGAGIACHCCRCCRCA Hapovoa epyacic
5850F 5837-5859 Sense CAGTGYGGIGGIGTICTCATGTC Lukashev et al., 2003
6500R 6531-6506 Antisense | AGRTTGCCAAAYGTYTGYCTCATTGC | Lukashev etal., 2003
CL6333 | 6333-6364 Sense CCAAAGACCTCACCAAACTGA Topovoa epyasia
CR6789 | 6768-6789 Antisense TGCCACCTCTCACAAAGTAGT [apovoa spyacic
CHRS5 6485-6507 Sense ATCCAGYTTGAAYGAYTCIGIRG [apovoa spyacic
CHRG6 7250-7227 Antisense GAAYTCYTCRTAYTCKTGCTCYCC Iapovoa spyacic

Hlivaxac 2.10. Exiviukd popia yia. oy evioyoon tov yoviolhuatos tov oteleyav LR51AS kat
LR61G3. H Gé0n Padiletal oto mpétumo otéleyos ton Echo 6 D'Amori.
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2.9 AAYZIAQTH ANTIAPAXH TOAYMEPAXHX

Tunuato tov Topayouevov cDNA evioyvnkay pe v ahvcidmtn avtidpacn
™¢ moAvpepdons. Xto mivoka 2.11 mopovoidlovior o1 cuvOnkes amodidrtaing,
vppdomoinong, Kol smpKuvong mov wpoypoatorombnkov yioo kabe Cevyapt

EKKIVI|TOV.

2.9.1 PCR

Y& Oheg 116 avtidpaoelg PCR 1o petypa ™ avtidpoaong amotereiton amd 3 pl
cDNA tov ka6e detypotog, 2 pl exkkivntdv (1 pl amwd tov Kabéva pe GLYKEVIPOON
50 pmol), 5 ul 10x pvBuictikol Saiduarog (Taq reaction buffer), S pl petyporog
vovkigotdimv (ANTPs 10 mM, Invitrogen, UK), 2 ul MgCl; (50 mM), 2 units Taq
DNA mohvpepaong (Paq 5.000, Stratagene, USA) kot ddH20 péypt tehiko oyxo
50 pl. T k4Be avtidopaon PCR wpaypotonoeital Eva apyiko oTadlo anoddtaéng
Tov ¢cDNA popiov otdyov otovg 95°C yioe S min kot akohovOel 1 eQappoyn TGV
dwgopeTikdv, Yoo KaBe (evyog  ekKivnTOV, oSLVONKOV  omodiiTaéng,
vpprdoroinong ko empunkvveng (mivakag 2.11). To 1eMkd o16d10 68 OAES TIG
avTidpacelg tepthoppaver enmaon yio 10 min otovg 74°C yio winpn cbvbeon Tov

U1 OAMOKANPOUEVMV VEOGLVTIOEUEVOV TPOTOVIMV.
2.9.2 semi-nested PCR

To wpoidv g PCR pe to exkivnrikd popio TS1-TS3 vroPpAnbnke oe semi-
nested PCR ypnowonoimviog ¢ kKodikd exkkwvn) tov TSI ko ecotepikd
ovTik®owko tov HEV-C-9 (mivakag 2.5). To pelypo ¢ avtidpaong omoteretital
omd 3 ul wpoidvrog g PCR pe 1o ekkivntikd popo TS1-TS3, 2 ul exkivnrov (1
ul amd Tov Kabéva pe cvykévipwon 25 pmol), S ul 10x puOueTIKoy SteADUATOG
(Taq reaction buffer), S pl petyporog voukieotidiov (ANTPs 10 mM, Invitrogen,
UK), 2 ul MgCl, (50 mM), 2 units Taqg DNA molvpepaong (Paq 5.000,
Stratagene, USA) ko1 ddH20 péypt tedko oyko 50 pl. H avtidpaon Eekva pe éva
apykd otddo amodidraéng tov DNA otovg 95°C yioo S min kot axoiovbet n
EQUPUOYN TOV cLVONKOV amodidtaéng, vBpLdoroinoNg Kol emunKvveng (TivokKog

2.11). To 1ehko 61ad10 TeptrapPavet enmoon yio. 10 min crovg 74°C.
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Zevym KKV TIKOY

b0y Tuvhijkeg Alvordotic Avridpaonc e Molvpepaong

Oeppokpaocia anodiaraing 95°C yu 20sec

el
12472 l0a] Ospuokpacio vhprdomoinong: 50 °C yia 10sec 40 xdKiol

HGUGI2 Oeppokpuoic empnkovone: 74 °C yio 20sec
Z752-Z1461
Z1814-Z2478 Oepuokpacio amodidraine:  95°C yio 20sec
Z4202-Z4809 Oeppokpacio vprdoroinone: 60 °C yio 20sec 35 koxhot
Z6206-26643 Oeppokpooio enyumjkoveng: 74 °C yio 30sec
P11P-P13P

Z1196-Z1941
Z2378-23021
Z4677-Z5309
Z5228-725890

Ospuokpacio anodidraine:  95°C yia 20sec
Oeppokpucic vpréonoinong: 57 °C ya 10sec 35 koxhot
Oeppokpaoio exyujkovong: 74 °C yio 20sec

EUC2- : ; : 0
EUG3a.EUG3b.EUG3c GSpuonptmEa w:oﬁmm?ng. 950(3 Yo 20§ec !
CHR3-CHRA4 Oeppoxpucio vpréonoinone: 45°C yio lmin 40 kdxhot
CHR5-CHR6 Oceppokpuocic exymrovone: 74 °C yio lmin

Oeppokpucio amodidraing:  95°C yia 20sec
S,107-S,872 Ospuokpacio vhprdoroinong: 50°C ya 10sec 40 xkiKhot
Oeppokpuoio exyujkovong: 74 °C yio 10sec

Oepuokpacio anodidraine:  95°C ya 20sec
Oeppokpaocio vpréoroinone: 55°C yo 30sec 35 kiKhot
Oeppokpucic empfkovone: 74 °C ya 10sec

AL1632-AR2180
ZL2550-ZR3040

AL939-AR2751

BL1369-BR2580
BL4709-BR6063
CL4058-CR6052

Ocpuokpuoica cmodidraéng  95°C yio 20sec
Oepuokpacio vpprdoroinong: 55°C ya 30sec 35 kot
Oeppokpaocia exymrovone: 74 °C yia 1.5min

Ocpuokpuoica cmodidraéng  95°C yio 20sec
AL897-AR3091 Oepuokpacio vpprdoroinong: 55°C ya 30sec 35 kot
Oeppokpaocic enyukoveng: 74 °C yio 2min

AL4872-AR5275 Oepuokpacio anodidraine:  95°C ya 20sec
BL870-BR3231 Oeppokpucio vpprdomoineng: 38°C yia 30sec 35 kiKhot
CL4703-CR5487 Ocpuokpacio empnroveng: 74 °C yu 30sec

Oeppokpucio anodidraing:  95°C yia 20sec
CL1653-CR2648 Ospuokpacio vhprdoroinong: 60°C yia 30sec 35 kKot
Oeppokpaoio exynikoveng: 74 °C yio lmin

Oeppokpaocio anodidraing:  95°C ya 20sec
CL995-CR3152 Ogppoxpucio vppréoroinene: 58°C yia 30sec 35 xokhot
Oeppokpaoio enynjkoveng: 74 °C y1o 2min

Ospuokpacio anodidraine:  95°C ya 20sec
TS1-TS3 Ogppoxpucio vppréoroinene: 54°C yia 20sec 20 kokhot
Oeppokpaoio enynjkoveng: 74 °C 1o 30sec

Ospuokpacio anodidraine:  95°C ya 20sec
TS1- HEV-C-9 Oeppokpaocic vppréoroinone: 40°C yo 20sec 40 kdKhot
Oeppokpaoio enynjkoveng: 74 °C 1o 30sec

Mivarag 2.11. XovOijkes TS Ava1émTIC aVTIOpaons TS ToADUEpEone Yo k&be (elyog faaewv.
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Kepdiaio 2 Yiiko ko MeOoooi

2.10 HAEKTPO®OPHXH TOQN ITPOIONTQN THE RT-PCR

H enPefainon tov anoteheoudtov me RT-PCR &ywve pue niektpo@opnon
tov mpoioviov ¢ PCR o miktoua ayopolng ue ovykévipmon 2%.
Zvykexppeva, 1,2 gr ayapolng (Invitrogen, UK) ka1 60 ml TBE (Tris-Boric acid-
EDTA) mpooctifeviar oe kovik @uoAn tov 250 ml. To petypo Oepuaiveror oe
QOVPVO WIKPOKLUATOV Yoo EPioOL | min, ®oTE vo. MMGEL 1 ayopoln Kot
agpnvetal vo kpuoecet (repitov otovg 40°C). Tpootifetar didivpa Bpmuiovyov
oBdiov (EtBr), dote 1 teAkn] Tov cuykévipmon va eivar 1 pg/ml. To Bpopiovyo
ofido mapepPaiieror peta&y tov Cevyapiov Pacemv tov dikhmvov DNA,
@Bopilovrtag oe unkog Kopotog 290 nm. Yotepo and koA avadevon to dihvua.
tonofeteitan o€ e101KN ONKN NAEKTPOPOPNGNG TPOKEIUEVOL Vo, THEEL 1) aryapOln).

And 1o mpoiov g PCR 10 pl avopryviovron pe 2 ul gpootikng (kvavo g
Bpopopavoing oe 40% w/v coukpolng oe TBE) kut peta@épovial 610 TINKTOLO.
ayapolne. Ta tov mpocdlopiopd tov pnkouvg twv RT-PCR  mpoidviwv
YPNOCILOTOIEITOL HOPTLUPOC HOPLOKOL PAPOVS, OTN GLYKEKPEVT TEPITTOON ©
X174 Haelll (Invitrogen, UK). H nAextpo@opnon mpoyUOTOTOIEITOL GE EVIOCT)
120 Volts, 50 mA yw mepimov 1 h. Xt ocvvéyeln, 10 miKTOUO ayopolng
tonofeteiton oe Tpomela vaepiwoovg aktivoforag (Foto UVIS, Fotodyne,
Hartland W), omov eAéyyetan ko potoypagiletar pe Olympus digital camera.

Awrdpora :

5x TBE: 5.4% Tris Base, 2,75% H3BOs; (Merck, Germany) kot 10 uM
EDTA doibovtar oe 1 L amovicpuévo vepo.

Kvavé e Bpouogowvoing: 1 mM EDTA, 0,25% kvavo g Bpopoguivoing
(Sigma, USA), 40% covkpoln.

2.11 KAGAPIZMOX NPOIONTOQN PCR KAI AAAHAOYXIZH

Ano 1o mpoiovta g kabe RT-PCR 40 pl niektpo@opolvtol 68 TNKTOUO.
ayapolng 2%, mov mepieyel Ppoptodyo abido oe cuykevipoon 1 pug/ml. O
avtiotolyeg Coveg Twv mpoiovtwv g RT-PCR kofovtor amd 1o miKTmpo Kot
LETAPEPOVIOL GE OMOOTEPOHEVOLE cwAveg tomov eppendorf tov 1.5 ml.
Axorovbei kabopiouog tov mpoioviov ¢ RT-PCR and 1o miktoua ayapolng
ypnowonowwvtag to PCR clean up Gel Extraction Kit (Macherey-Nagel,

Germany), akoAoLOOVTOC TIC 00N YIES TOV KUTUOCKEVUOTY.
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Kepoiaio 2 Yaixa ko Meéboooi

AxolovBel aAAnLolyion Kol TV dvo KAGOVOV Tov Kabapol tAéov DNA ond
™ Macrogen Inc, (Seoul, Korea). TI'e xd&0e avtidpaon ariniovyiong

YPNGILOTOMWONKAV 01 EKKIVITES TWV avTicTorywv avridpdoewv PCR.

2.12 EIEZEPTAXIA NOYKAEOTIAIKQN AAAHAOYXIQN

O1 voukAeotidikég aAANAovyies TOV KMVIKOV Kol TEPPUAMOVTIKOV GTEAEYDV
HEAETNONKAV G PO TNV OUOLOTNTA KOl EEEMKTIKY] TOUG GYECT] CUYKPITIKA LE TIG
aAAnAovyieg TPOTUT®Y KOl  KAIVIKOV — OTEAEYMV  EVIEPOIYV, 7OV  Elval
KOToXOPNUEVEG ot maykooua yovidiokn tpamelo dedopévav (GenBank). H
(QLAOYEVETIKT] avOAvon mtpaypatomondnke Eexmpiotd Yo KGOe yEVOLIKT TEPLOoRN.
H perét npaypotorombnke pe v yp1on apoypapuaTony BlomAnpo@opikng mov

dwtibevran oto dradikTvo.
2.12.1 Av6pBmon vOUKAEOTIOIKOV GAA A0 VYLDV

To omoteAéoporo. ™G GAANAOUYIONG Topoioufivovior pHe TN HOPEN
ypouotoypopnuoatog (ewove 2.2).  Tlpwv v eneepyosio TV oAAAOL IOV

amotteiton 0 Eheyyog kal 1 010pBweon TV Tboviv Aabmv.

IPH34 FLICZ - Chromas.
File Edt Optlons  Holp
= R R

[ Sample: IPH34-EUCZ

\

_E/‘\ | \ #/ \ % / \\ 11'\ A | .
[ | " L
| \ E/ /\’{ \\ / \5{ | ) / /\v’j \x:"; "‘;// \\/ ) \J/ \

Vo
\
7 AV

Ewcova 2.2. Xpwuatoypaonua a/iiniovyions
2.12.2 Avalntnon opdroyng aiiniovyiog

H avalfmon ¢ xovivotepng N Opowag oAAnAovyiog mpoyuatonotettat
péca and Eva cOHVoro oAiniovyidv, mov Bpickoviol Katotedeiuéveg otig Sebveig
tpameleg dedopévav (GenBank), pe ) Pfonbeia Tov npoypappoarog BLAST (Basic
Local Alignment Search Tool) (Altschul et al., 1990), to omoio owriBeTon

ehevbepa oto dradikrvo (http://www.ncbi.nlm.nih.gov/BLAST/).
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2y napovoa peretn ypnoworombnke 1o BLAST ywo v emPePainon tov
OMOTEAECUOTOV TNG CAANAOUYIONG, KUOMG ENIONG KOl Y100 TNV TOUTOMOMON TOV
omopovmbéviov ukov otedeyov. H poproxkn tovtomoinon mpaypotomomonke
faon g oAiniovyiag tov VPl yovidiov, oOUQOVO HE  TPONYOVLEVEG
onuootiedoelg (Oberste et al., 2003, Caro et al., 2001). Téhog, oTIC TEPMTMOELG
OOV  OVaYVOPIGTNKE OVACLVOVUGUOS, TO OTEAEYOS «OOTNG» TNG OAANAOLYING
oavalnmbnke ano to BLAST.

2.12.3 OpomapaBeon VOUKALOTIOIKMOV KUl AMIVOEIKMOV CAATAOVY IOV

To mpodto PHuo oty oviiven TOV CAANAOLYOV Kol TN KOTOGKELN
QPUAOYEVETIKMV OEVIPMV EIVOL 1] GTOIYICT] TOV VIO UEAETN YEVOUIKOV TUNUATOV.
2m mopovoo epyoacic 1 OUOIKOGIO QLT TPAYLOTOTOMONKE HUE TO TPOYPULLUL
ClustalW, TO omoio dariBeton elevBepa oT0 O1081KTLO

(ftp:/ftp.ebi.ac.uk/pub/software/). To amotéleoua kdbe oroiyiong dwowONKe pe

™V HOPEN apyeiov katdAnéng «.alny yio Tepoitépm ypron.

[S1oitepn onuocio £xel 1 doyeiplon TV Kevav. Xt Topodoo EPYacia 1)
otolyon MpayuoTOMOMONKE UE TN MOPOVCIO. TOV KEVOV, WOC KOl TO
amoteréopora Tov Clustal W ypnoipomomonkay yio QUAOYEVETIKN HEAETT, 1) OOl
amontel  TOMOAOYIKN] opoAoyio. Avtd onuaivel 011 T VOUKAEOTIOW 7OV
TOPOTPOVVTOL OE [io cLYKEKPIUEVT BEomn otig d1apope talivopkés Poabpideg
«KoTayovTow omd pio cLYKEKPIUEVY Béon evog kowvoL mpoydvov. Otav Aomdy,
800 M meP16GOTEPES, VIOBETIKG OPOLOYES UAAAOVYIEG EYOVV SUPOPETIKO UNKOG,
10T 1 TOMODETNON TOV KEVOV EMTPENEL TV CVAKTNON OUTNG TNG TOTOAOYIKNG

oporoyiag.
2.12.4 KaTooKev QUAOYEVETIK®OV dEVTPOV

H xatookev] tov @uloyevetikdv dévipov &ytve pe ) péBodo ‘Evmong
I'ertovov (Neighbor Joining-NJ). Avnket otig peboddovg mov vroroyilovy avd
Cehym amootdoelg, faon TV OnOl®V KOTUOKEVALETUL TO PUAOYEVETIKO OEVTPO.
ITo cvykexpipuéva o aryopiBpog Neighbor Joining-NJ ewodyer dradoyikd KAoowd
oe &vo (e0yog KOVIWOTEP®V YEITOVOYV, Ol OMOIOl OLCIACTIKG Eivol Ol 7o

OUTTOLLOVMUEVOL.
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Kepoiaio 2 Yaixa ko Meéboooi

Ta. QUAOYEVETIKG OEVTPU, TOL TPOEKLYAY, EI0AOYNONKAY LE TNV avaAvon
bootstrap. H bootstrap elvar pio. pébodog emavadery LaTtoANTTIKNG a&loAoynong
dévrpav. To amotéhecpa ™G avdAvong eivor Tk £vog aptBpog mov oyetiletal
UE EVO CUYKEKPIUEVO KAADO GTO PLAOYEVETIKO OEVTPO Kot dIVEL TV avaAOYid TGV
avilypaeov bootstrap 7ov vVrOGTNPILOLY TN HOVOQUAETIKY] TPOEAELGT TOV
khadov. Mo ouykekpipuéva, n tn bootstrap Oeiyvel 10 mOGEG POPEC EVOG
oLYKEKPILEVOG KAGOOG (my. taxon) eugavileror oto O0&vipo VoTEPE Omd TN
duovpyia TOAA®Y GLVOA®Y SESOUEVOV 0td TO CLBEVTIKO GUVOAO.

To mpOYPOULLO TTOV ¥PNCILOTOWONKE Y10 T KATOOKELT Kot 0E10A0YNoN TOV
QUAOYEVETIKGOV SEVTPMV KO Y10 TOV VIOAOYIGHO TMV YEVETIKOV OMOCTAGEWMY EVaL

1o MEGA 3 (Kumar et al., 2004).

2.12.5 Avaivon avocuvovaspumy

H avoljmon kot pEAETN TGOV OVOGUVOLOOUEVOV — OTEAEXODV
mpayporomombnke pe to mpoypoppo Simplot (Ray S. C. 1998), to omoio
dwrifetan omv 1otocehida. http://sray. med.som jhmi.edu/RaySoft/SimPlot/. H

avaAvon TV Thave avacLVOLACUEVAOY OAANAOLYIOV EYIVE, YPTCILOTOIOVTUS MG
TOPAUETPO TNV TN TNG opotottog (sim — similarity value), Tov vroloyileTon
petald g efetalouevnc aAiniovyiog (query sequence) Kor kGBe piog ek T@V
aAnioviov avagopdc (reference sequences). Ta dedopévo yi v oviivon
€60 YOVIOL OTO TPOYPOppe VIO TN popen opxeiov KotdAnéng «.aln» kot to
OMOTEAEGHO. OIVETHL VIO TN LOPPT] YPUPTLATOG TO 07010 TaPOoLGIAlet T HeTaBOAN

TNG OHOLOTNTOG HETUED TV CTEAEXMV, KUTA UNKOG TG aAAnAovyiag Toug.
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Kepdaioio 3 ArmotescouoTo

KE®AAAIO 3

AIIOTEAEXMATA

3.1 ANAIITYZH KAI AZIOAOI'HEH MEOOAOY semi nested-
PCR I'lA THN ANIXNEYZH ENTEPOIQN

Me o160 ™V gvaicHntn poplokt aviyvevon OAWV TV OPOTLIWY EVIEPOIDV
oxedlooTNKAY EKKIVITIKG popto (mivakog 2.5) o8 cLVINPNUEVO TUNUOTO TNG
5'UTR yevoukng mepoyng, v v epapupoyn semi nested-PCR (sn-PCR). H
edkoOTTe TG HEBddoL EALYXONKE GE TTPOTLTO. KO KAWIKA GTEAEYN EVIEPOIDV,
dpopwy opotim®V, TO. Oomola wapovctdlovial otoug mivokeg 2.1 ko 2.2

avticToryo. e OAo o Oely naTa, To. Omolo EEETAGTNKOV aVIYVEDTNKE EVIEPOIOC.

3.2 EINIAOTH MEGOAOY XYI'KENTPQXHY KAI ANIXNEYXIHX
ENTEPOION ZE [NEPIBAAAONTIKA AEITMATA

"o v amopdvmon eviepoiov and mepiPairovtikd ociypato eCetdoTnKoy
Tpelg HEBodOL cuykEvipmong: o) N HEBodOg dlaywpIGHoL 000 PAGE®V, 1| OToia,
npotetvetar omd v IIOY, B) n nébodog xabilnong pe PEG, kat y) n pebodog
TPOCPOPNONG - EKAOLONG GO NAiekTpapvnTikd @iktpa. H evaicnoio g kdbe
LebBGdoL EAEYYONKE GE UMOCTEIPMUEVO VEPO, GTO OMOI0 EVOPOUAUIGTIKOY YVOOTEG
TOGOTNTES 0O TO EUPOMUKO OTEAEYOC TOMOTOV Sabin2.

H aviyvevon eviepoiov oe delypota mov enelepydotnkay pe tig pebodovg
dwywpiopov ovo @doewy kot kobilnong pe PEG, mpaypotomombnke pe
eVOQOUAIGHO ©E KLTTOPOKOAMEpPYEIEC peEYpL Tplo. mepdouato. H péboodog
drympiopov 000 paoemv propel va aviyvevoet 0,1 TCIDse/0,1ml oto vepo, evid 1
gvaucnoia yro ) pébodo kabilnong pe PEG etven 1TCIDsy/0, Iml.

H aviyvevon eviepoidv oe Oeiypato mov cuvykevipodnkav pe ™ pébodo
TPOCPOPNGNC-EKAOVON G otd NAEKTPUPVNTIKA QIATPQ, TPOyUOTOTOMONKE LE Sn-
PCR. H evaistnoio g pnedddov eivar 0,1 TCIDse/0, Iml.

‘Eleyyoc evarctnoiag npayparorombnke Kot o nepiporhovrika octyparo. H

gvocOnoio. dev NTOv KON yloo OA To. Oelypoto OV EEETAGTNKAY, EVOEXOUEVHS
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Kepdiaio 3 Arotelconatu

AOY® TG MOPOVCINS JUPOPETIKMV TOEIKMOV KOl OVUCTUATIKOV TOPUYOVI®OV GE

Kabévo amd autd.

3.3 ANIXNEYIH ENTEPOIQN XE [EPIBAAAONTIKA
AEII'MATA - LYI'KPIXH MEOQOAQN ANIXNEYXHX

Mo v aviyvevon eviepoi®v omd Avpoto wpoyuotomomBnkav ot eéng
Odikaciec:

o) 2psm-cc (2 phase separation method-cell culture), xatd v omoia 1
GUYKEVIPMGT TOV OElYHOTOC £YIVE UE TN HED0JO SloympPlopol dV0 PAGEMY KUl 1)
OMOUOVMICT] TOV EVIEPOIOV HE Kuttopokailépyeleg. H  dwdwaocio ovt)
npotetvetanr and v II0Y. And 1o 24 delypota mov peiemOnkav, Betikd ywo
evtepoio Ppednkav ta 4 (16,6%).

B) 2psm-snPCR (2 phase separation method-semi nested PCR), katd tnv
OTOL0. 1] CLYKEVIPMOGT) TOL OElYHOTOC £YvE e N uEB0do Sroymplopol 600 PUcEmY
Kol N aviyvevon Tov  eviepoiov pue v egapupoyy snPCR. And «kdéOe
GUYKEVIPOUEVO Oelyua. N OadIKOGIo TNG EKYOMONG — OVTICTPOPNG UETOYPUPNG -
snPCR zwpayuatomomfnke 10 gopés. EAEyyOnkav 24 detypota amd to omoia o S
Bpebnkav Betikd yio evrepoio (20,8%).

v) enF-snPCR (electronegative Filter-semi nested PCR), xatd v omoia n
CUYKEVTPMOT TOL Oelypatog mpoypatorombnke pe 1 pebodo mpocpoenong -
EKAOVONG OO NAEKTPUPYNTIKG QIATPO Kot 1 aviyvevon Tov eviepoinv pe sn-PCR.
Amod kGbe cuvykevipmuévo detypa 1 dedikacio TC eKyOMONG — AVIIOTPOPNS
puetaypaene - snPCR  mpaypotomombnke S o@opéc. Me 111 GULYKEKPIUEVN
ddikaoio ehéyyOnkay 23 detypota ek TV onolmv To. 7 NTav BeTKd Yo eviepoid
(30,4%).

Onwg gaiverar kot otov mivaxa 3.1, 6mov mepovctalovtol T, UTOTEAECHOTO
ywo. k6Be detypo, n péBodog enF-snPCR aviyvevce eviepoiolg oe meEPIoCOTEPTL
delyloto o€ cUYKPIoN UE TIG GAAEC pebddoug,

o tov éleyyo g mopovciog eviepoidv amd to ogiypota tov Invelov
apoyparoromOnke 1 dadikacio 2psm-cc. Ano tao 18 delyuaro mov perebnkay

uovo to Bl (mivokag 2.4) Bpébnke Oetikd yia eviepoiovs.
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Kepaiaio 3 Aroreléouato

Asiypo ﬁsim’m‘;?ag 2psm-cc 2psm-snPCR enF- snPCR
LRI 07/2005 + + *
LR2 09/2005 - - +
LR3 10/2005 + + +
LR5 05/2006 + - +
LR6 06/2006 + + +
LR7 07/2006 = + .
LRS8 07/2006 - - -
LR9 07/2006 - - -
LR10 08/2006 % < -
TRI 09/2006 - - +
LRI11 09/2006 % < -
GN2 09/2006 - - -
GN1 09/2006 - < +
TR2 11/2006 - - -
TR3 01/2007 - - -
LR12 02/2007 - - -
LRI13 02/2007 - + .
TR4 04/2007 - - -
TRS 06/2007 - - -
LR14 07/2007 - - -
LRI5 07/2007 - - -
LRBI1 07/2007 - - -
LR16 08/2007 - - -
LRB2 08/2007 - - +
Zvoro Betikav derypdtmv 4 5 7
IMocoo1o Oetik®mv derypdrwy 16,6% 20,8% 30,4%

Hivaxac 3.1. Aviyvevon eviepoidv ge Abuata jie TPEIC Ol1aOIKATIES.
*dev apaypatororOnke Adyw ELE1yNC ERGPKODC TOTOTNTAC JElYUATOC.

3.3.1 Tavtomoinon amopovewOEVTMV 6TEAEYMOV

Zuvolkd amopovadnkay 9 oteréyn eviepoiav, 2 and to Inveld kat 7 omd
aoTikd Adpoato and o Broroyikd kKabopiopd g Adpioag, Ta omoio VOTEPY amd
CEIPIOKES OPULOGELS Y10 TNV OTOPLYN HEWYHATOV, TowTtomomOnkay poplokd. H
Tovtonoinon mpayuatonombnke pe oAAniovyon tunuotog g VP1 xayidiokng
nepoyns. H aAiniovyio tov xdbe octedéyovg cuykpibnke pe avtictoyyeg TV
TPOTLRLWV GTEAEYOV. ZOHQ®Va. He TV epyacia Twv Oberste kot cuv. (Oberste et
al., 1999), voukAieotidikn opotomra >75% ¢ VP1 meproyng 1 TUNHATOS OUTIG
UE TO TPOTLNO OTEAEYOC KOTUTAGOEL TO VIO WUEAETN] GTEAEXOC GTOV OHOAOYO
opoTLTO, Ue TNV mpovmobeon OTL 1 opohoyio. pe GAAo mPOTLTO GTEAEYOG Of
Eenepva. to 70%. Bdon tov mpoavapepbivtog Kpitnpiov OLOAOYING T GTEAEXN
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Kepdaiaio 3 Aroteléonoro

OV amopovOinKkay Kotatdocsovral otovg opotunovg Echo3, Echo6 kot Echo7.
Ta oteAéym mov omopovobnkav zwopovoaloviar otov mivoke 3.2, 6mov
OVOQEPETOL 1) TMUEPOUNVIO. SEIYUOTOANWIOG, 1 MPOEAELGH TOVG, TO MOGOGTO
VOUKAEOTIOIKNG OHOLOTNTAG LUE TO TPOTVTO GTEAEYOG KOl O OPOTLIOS TOVC.

Ta oteréyn Echo7 mov anopovodnkay and tov [Inveld kot ard to Proroykd
KoBapiopd me Adpisag tov lovito tov 2005, napovsiacav oporoyio ot VP1
yevopkn meploy] 99-100%, yeyovog mov odnyel 610 CLUTEPAGHE. OTL TO. GTEAEY
ovtd popalovion Tov 1610 yovorvmo. Mo 1o Adyo owtd, ariniovynbnke oe
OAOKAN PO TO YéVOUQ TO otéreyos LR11F7.

Eniong, n ovykpion 1ov aAAniovyiov mg VP1 yevoukng neproys tov E6
oTEAEYMV OV amopovodnkay to Mdwo kat tov lovvio tov 2006 £deiée oporoyia
99-100%. H vymAn avtr opotdmnta. eivar amddeién ot 0 1010¢ 106¢ KuKAOPOpNGE
ooV TANBuepo ¢ Adpioag yia dVO PVEC.

.0/0
Hirspopio VOUKAE0TIONKY)
Xrédeyog Sermazolias IIpoéievon Opoérvmog ouoh:fm L€ TO
avTicToo
TPOTLTTO

B11D2 13/07/2005 Awstnuikd déoog Echo? 78%

B11D6 13/07/2005 AtonTikd d6oog Echo7 78%

LR11D9 14/07/2005 B“”“'AK“B““’“’“OQ Echo7 78%
apLoog

LRI11E2 14/07/2005 Biod. Kabopiopog Echo?7 78%
Adproog

LRIIE7 14/07/2005 Bo).. KoBapiopog Echo7 78%
Adpioag

LRIIF7  14/07/2005 Bl Kobapiopog Echo? 78%
Aapicog

LR31G7 06/10/2005 Bod. Kabopiopdg Echo3 79%
Adpioag

LR51AS 25/05/2006 Biok. Kodapioic Echo6 77%
Adploag

LR61G3 16/06/2006 Bwi. Kobapiopog Echo6 77%
Adpioog

Ilivarac 3.2. Xteiéyn evigpoiaw mov anopovarfnkay ano tov 1nveio kot ané actixd. Avpata.
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3.4 MEAETH I'ONIAICMATOX Y TEAEXQN Kats, Hal KAl Kar

H popoxn tovtoroinon tov Ttpidv  oteheyodv Kats, Hal ko Kar
npayporomomOnke pe aAAniovymon e VP yevouikng meployne Tov yevouatog
toug. To otehéyn tovtomombnkav ¢ aypiov tomov moAwiol 1 (PVI),
TOPOoVGIALoVTuC VOUKAEOTIOKY OpOAOYIo. e TO TPdTLTO oTéAeyog Mahoney 81%
(>75%). Ta 1pio. oTEAEYN TOPOVGIALOVY VOUKAEOTIONKT OHOLOTNTO LETOED TOLG
99-100% o OAEG TIG YEVOUIKES TEPLOYES.

H voukA£0TI01KY] GUYKPIGT TOV TPLOV CTEAEYMV e GAAOVG TOMOTOVG £0e1EE
VYA OpOOTNTO, G OAEC TIG OAANAOLYMUEVEG TEPLOYEG, He T otereyn PV
3788ALB96, 4019ALB96 ot 3914ALB96, ta omolo amopovoOnkav otnv
emdnuio. ™m¢ AAPoviag to 1996 (Fiore et al, 1998). Ta AAPovikd oteréyn
napovc1dlovy petaév Toug opototnTa 99-100%. I'o. 10 AOYO 0TO ETAEYTNKE Y10,
TNV TEPUITEP® HEAETN TLYOlo. TO oTéAeyoc 3788ALB96, tOovL oOmolov YOOV
OAOKAN PN 1 ahAniovyia elvan katatebepnévn ot GenBank (Marturano and Fiore,
2002). H vouKA£OTIOIKY] OHOWOTNTO TOV TPV EAANVIKOV OTEAEYMV HE TO.
AlPavika, xovpoiveror oanod 95-100% oe OAeC TIC GAANAOULYNUEVEG YEVOUIKESG
neployéc. Evrovtolg, onmg @aivetar kot and ™ SimPlot avdivon (ewxova 3.1))
vrapyet o epoyn 200nt wepinov ot VP2 koydtakt) meployr, Onov 1o 6Teréym
Kats, Hal xou Kar dwa@épovv apketd and 1o aAPavikd GTEAEYOG, YEYOVOS TOL
LIodeKVUEL ovosuvovosuo. H avalnon oudioymv arinrovyiov ot GenBank
Yl0. TO GUYKEKPIUEVO o ¢ VP2 amokdAivye péyiotn ouowdtnta pe 1o PV
otéheyog CHN-Yunnan/92, mov amopovobnke oty Kivae to 1991. H
VOUKAEOTIOKY] VYKo omd 1o S50nt Emg 700nt Tng VP2 yevoikig meployng tomv
EMMVIKDV GTEAEYMV UE TNV OVTICTOLYN TEPLOYN TOL KIVELIKOL Kot TOL aAPavikon
otehEyous avedelEe 89% kat 78% oporotta avtictorye. Ano t SimPlot avdivon
TopovclaleTal eniong, GAAY po neployn nepinov 240nt ot VP1 (620nt-860nt g
VP1) 6énov 1 opotdtnta Tov EAANVIKGOV pE To. aABovikd oteréyn néetetl 6to 92%.

H cuoyétion tov eMANVIKOV otedeydv pe to. AABavikd smPePoibveron ota
QULAOYEVETIKG OEVIPO OV KATUCKEVACTNKAV Y10 OAEC TIC YEVOUIKES TEP1oYES. Ot
@uloyevetikég oyéoelg tov Kats, Hal ko Kar pe aAlovg moioiovg kabmg Kot pe

OVTITPOCMHTEVTIKG. HEA OA®V TOV OUUO®MV TV EVIEPOIMV MOPOVCIALOVTIUL OTIC
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ewkoveg 3.2 émg 3.12. Xta meplocOTEPE. QUAOYEVETIKG OEvipa 1) Opade. T®V
EMNVIKOV Kol aAPavikOv otereymv Taévoueital pe to otehéyn PV1 Yunnan/92
ko Henan/91-3 nov amopovodnkav oty Kiva v mepiodo 1991-1993 (Liu et al.,
2000, Liu et al., 2003). Ztig koywwkég meproyés (VP4, VP2, VP3 xor VPI)
nmoaparnpettar Ta&vounon tov Kats, Hal kot Kar pe Toug vadhomovg PV1 kabog
eniong ko1 pe to mpoTVmo oTéexos Mahoney, emPefordvovtag Ty Tawtomoinon
Tov otekeyov pog. H ovoyérion opotdmov yevotdmov mov mopotnpeitol oTo
SEVTPO. TOV KAYIOOKDV TEPIOYDV OLOKOTTETAL GTIG AEITOVPYIKEG TPMOTEIVEG, OOV

ot ToMoiot Ta&vopovvton e ta oteréyn tov HEV-C.

SmPlot - Query. Kats
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Ewove 3.1. SiniPlot avéivan me VP4 - 24 meproyie tov ateleyav Kats, Hal kai Kar.
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Ewxove 3.2. Doloyevetixo dévipo e VP4 yevaouixne mepioync e ta oteiéyn Kats, Hal kair Kar.
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Dvioyeveriké devipo e 24 yevaukig

meproyne yia o orelgm Kats, Hal kair Kar.

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:51:20 EEST - 167.114.118.212

JTEAETUOTO!

Ewcove 3.5. Dvloyevetino dévipo e VP1
YEVUIKNG TEPIoyNC o To. atersyn Kats,
Hal xeu Kar.

o P

CAVIY
CAVIT
P25 Mogs-4
CAV20
Sabin3
PV3Leon
PV199/056-252-14
P25MogB5-3
P25Mogss-1
PVIRUS-1161-26-001
P25Mogss-2
r Sebin
PVACHN-Fujian/93-8
PVACHN-Yunnan/S2
PVICHN-Hainan/93-2
PYVICHN-Hebei1-2
PVIDORO0013
PV1HAIDODD3
PV 1Maheney
Sabint
PV1Cax
PVICHAT
PV3-23127
PVIEGYS3-034
PVIEGYSS-0T4
PV2-LANSING
PVIWBarfh
PV3USOL-D-bac
PV13783ALBIE

Kats

Hal

Kar
PVICHN-Henan/31-3
CAV18
CAV1
CAV22

CAV2Y

CAV1E
CAV1S
CAVI4

EVT0
I— =]

|

CBvs

CAVIE
@2

caviz
01




Kepddaio 3

|— Sabint
PV
PVICa
PVICHAT
Cavii
P 4
PV1DOROOO13
PVIHAID0003
CAVID
Sabin3
PV3Lleaon
|— P25Mog5-3
P25Mogh5-1
PV S8/056-252-14
P2SMogh5-2
Sabin2
PVIRUS-1161-06-001
vz
cava

— o
CAV1A

CAV1G
cavaz

CAaT
PV2-LANSING
CAV1S

P
PVZEGYBS-074
PV3Z3127
PV2EGYS3-034
PV3USO0L-D-bac

P137BBALEDE

Kar

Kats

Hal

PVICHN-Henan91-3
PVICHN-Yunnan/a2

PAVICHN-Hainan/$3.2

PVACHN-Fujian/83-8

PVACHN-Hebeig1.2

2C
Hal

Ewova 3.8. Dviopevenind dévipo Tjc

VEVIUIKIIG TEPIOYHC Y0, T otedéyn Kats,
Kai Kar.

Amoreléonara

Ewxova 3.7. ©vloyevetiko dévipo g
2B yevouikig meployic yia T otelsyrn
Kats, Hal ka1 Kar.

l— CAV1E

CAVI2

PVIUSOL-D-bac
CA\M?

PV1CHMN-Hanan/91-3
PVICHMN-Hail
PVICHN- Fu]lann’Qa—a
PVICHM-Hebeil91-2
PVACHN-Y
PW1ATAAAL BEG
Kats
Hal
Kar
LAVTT
P 4
PVIDOROOD2
PVTHAIDDOOZ
Cav20
Sabind
PV 3Lleon
,— P\V198/056-252-14
P25/Mog65-3

P2SMogBs-2
P2SMog65-1

Sahin2
PYIRUS-1161-96-001

PVZ2-LANSING
PV3E23IT
PV
PVZEGYS3-034
PVZEGYE2-074
— CAV15
Sabinl

PV 1iMahoney
-[ PV 1Cox

PWICHAT

cavia
CAV13
CAVZ21
CAV24
CAVTS
CR\"‘I
CAVZ22

_|

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:51:20 EEST - 167.114.118.212



Kepoiaio 3

| PVACHN-

%

CAVZY
]- PV1S8056-252- 14

PVIRUS-1161-96-001
SahinZ

P25Mogh5-1

PVICHN-Henan/81-3
CAVIY
P CHN-Fujian/@3-8
PV1CHN-Hebaiid1-2
CAMT
 Ba— et [ e e ]
e P HAIDOO03

CN.Q{)
Sdmﬂ

PV3US0L-D-bac
PV2-LANSING
PV3-22127
PV2EGYSS-074
CAVIS
PV2EGYSS-004
W!W{Barﬁﬁ
P‘ZS.’MogiS—a
P25/MogB5-2
|+ Sabin1

Py
L PYICox

PVICHAT
PVACHN-Hainan/93-2
PuaTRas | BOG
H

Kats
Ka

CAM1A
CAMIE
CAV2e

0.1

Ewcova 3.10. Pvioyevetikod dévipo the 3B yeveuikie
meproyne yia ta. otelsyn Kats, Hal xair Kar.

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:51:20 EEST - 167.114.118.212

Amroresréouoro
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me 3C yevoulkne meployic
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3.5 MEAETH I'ONIAICMATOX X TEAEXOYX LR11F7

To otéhexoc LRI11F7  oliniovynOnke oto HEYOALTEPO TUNMO TOL
yovidrdpoTdg Tov (1-7179nt).

Apyikd, Tpoypoatonomnke chyKpion ¢ VOUKAEOTIOKNG (nt) Kot aptvoEIkng
(aa) oAinAiovyiag Tov LR11F7 pe to mpdtuno otéheyog E7 Wallace, Eexopiotd yia
KOs yevopukn nepoyn. Onwg eaiverot kol otov mivaka 3.3, Omov nopovclaleTal
N % vOUKAEOTIOKT KOl apltvOSIKT) OHOIOTNTA LETAED TV OVO GTEAEXMV, 1) TEPLOY
e TNV LyMAGTEPT oporoyia eivor n P3 (nt 79%, aa 96%). AxolovBolv ot TEP1OYES
P2 (nt 79%, aa 95%) ka1 P1 (nt 78%, aa 94%). To yovidio pe to peyaAdTepO
TOGOGTO VOUKAOETIOIKNG opo1otnTag HETOED TV dVo otehey®v eivar 1o 2C (81%),
evd) autd pe to yopmAotepo gival to 2A (76%). Xty S'UTR 1 voukAieotidikn
oLYKpIoN HETOED TV dLO oTEAEXOV £0e1&e opototnTa 85%.

AxorlovOnce VOuKAEOTIOWKT clOyKplon Tng aAiniovyiag tov LR11F7 pe dha
npotuno otersyn HEV-B, kobog ko pe ta povadikd otehéym E7, UMMC xkat
EV7-15936-01, twv omoimv ot aiiniovyieg eivar katarebeiuéveg ot GenBank.
O meproyég S'UTR, P1, P2 kot P3 pekemOnkov Cexywprota. Xt 5'UTR 1o
otéieyog LR11F7 mapovciace vymidtepn voukAEoTIOwKN opototnta (88%) e to
npotuno otédeyoc EV7S. Zmv Pl koydokn meptoyn n vymAdtepn opolotnto.
(82%) Nntav pe 1o oteréyn E7, UMMC kot EV7-15936-01. H kaytdiokn weproyn
Le TN peyaAivtepn oporoyio petaéd twv E7 otedexydv nrav n VP4, ue mocootd
opotottog (85%). H cOykpion ¢ P2 meproyng tov LR11F7 pe dhiovg HEV-B,
avedelée opototnta. e to otéreyog TN94-0349 (84%), evi g P3 meproyng pe
tov EV86 (87%).

Y1ic ewoveg 3.13 éwg 3.24 mapovctdlovial o QUAOYEVETIKG OEVIPO. TOL
KOTOOKEVUOTNKAY EEX®PIoTd Yoo KAOe meployn). LT OEVIPO. Y10, TIG KOIOOKEC
TEPLOYEC Tapoanpeital 0tt to otéreyog LR11F7 to&wvoueiton pe ta oteréym E7
UMMC xat EV7-15936-01, kabd¢ emiong kot pe 1o mporvmo E7 Wallace,
emiPefordvovtog Tl TV TEVTOROIN G TOL 6TO GLYKEKPIUEVO opdtuo. E&aipeon
amoterel N VP4 koyidioxn meployn Omov 10 TPOTLUTO GTEAEXOC TUEIVOUETTOL
YOPIOTE, YEYOVOS TOL VIOSNAMVEL OTL OTN GLYKEKPIUEVY] TEPLOY] OEV VILAPYKEL

amOAVTY) GLCYETION PETAEL YeEVOTUTOUL Kat opotumov (Oberste et al., 1998).
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Y10 QUAOYEVETIKG OEVIPOL TMV UN KOWIOWK®OV TEPIOYDV TOPUINPEITUL
OKOM TNG CLGYETIONG yevotumov-opotunov. Emiong, moapatnpeitor o1t 10
LRI11F7 ta&vopeiton dta@opetikd yio kabe yovidro. Evrovrtolg ouwe, ano ) 2B
TEPLOYN PUIVETAL VO VIAPYEL I TACT] Y10 OLOOOTOIMN G UE GTEAEYN EVIEPOIDV Ta.
omoia. omopovabnkay petd 1o 1999. X 2A mepoyn to otéieyo¢ LRITF7
taévopeitan pe to tpotuna oteréyn CBV4 kot E25, 1o onoia amopovobnkay to
1951 o1 1957 avrictowo. EmmpdcBera, otic mepoyéc 2C, 3A ko 3B
TOPUTNPEITAL L0 GLVEYNC QUAOYEVETIKY GLGYETION LE TO otéAeyog TNIS5-0601, n
aAAniovyie. Tov omoiov koratédnke mpdoeuro otn GenBank kot ot poveg
TANpOoQopiec mov Exovpe eivar OtTL amopovoinke and lanwveg mov eRECTPEPY
omd ™ Notw Acia.

I'o to otéheyog LR11F7 apaypatorombnke avaivon SimPlot yio oAdxkAnpo
10 yovidimua, 1 onoio. mopovsidleron oy ekova 3.25. Ty kaydokn meploxn
etvar epeovng n opototrtoe. tov LRI1TF7 pe 1o mpodtumo otéreyog Wallace kabog
Kot pe too GAAa Ovo oteAéyn  E7. Ty mepoy TOV AEITOLPYIKOV yovidimv
TopoTNpeitol pioe cLyKAon pe o vmorowma oteAéyn HEV-B. Evrtovrolg,
nopaTnpeitar N adENOT TG OLOOTNTOG TOV EAANVIKOU GTEAEYOVG LE TO OTEAEXOS
TNO95-0601, n omoia Eexiva oty 3A kot tereidvel oty apyn e 3C aeproyms. H
voukA£oTdKT opotdtntae Tov LRI1TF7 pe tov mpotevopevo veéo eviepoio ayyilet
10 93% omv 3B yevopkn neployn. Téhog, otnv 3D avédvel n opototn e ToL VIO
UEAETN oTEAEYOLE HE TO TTpodTLTO otéreyog EV86 1 omola @tdvel oto 90%. Ot
EVIOVEC OUTEC OAAQYEC OTIV OUOLOTNTO TOV GTEAEYDOV TPOSIBOLY TNV TUPOVGIa.
000 YEYOVOT®V OVOGLVOLOGHOU UE OOTEC YEVETIKOL LVAMKOU Ta oteAéyn TNOIS-
0601 ka1 EV86 1 amoyovoug autov.

Zmv GeneBank vrdpyet mepropiopévog apBpog airniovyiov E7 oteleydv.
['o 1o Adyo avtd ypnoipomomdnke Eve Tufpua 293 (2996-3288nt) vovieotidimv
m¢ VP1 yevouikng meploys, Koo Y10 To MEPICCOTEPU CTEAEYN TMOV ONOImV
TuNpate. cAAniovyov etvorl kototedeipéva. o va cuoyeticovpe 10 eEAMANVIKO
otéheyoc pe arrovg E7  dnuovpynbnke @uioyevetikd O&vipo, 10 Omoio
napovoidletal oty ekova 3.26. To LR11F7, kabdh¢ kKot to vroroto GTeAeéym
7oV omopovaenkay tov Iovio tov 2005 and to ITnveld kor ta Adpata, Qoivetal
vo. taéwvouettan pe to otehéym 95CF993 ko T187-ARG96, yia to ool dumg dev

VGPYEL KOO0, WANPOQOPic. Yoo TOV TOMO Kol TO YPOVO OTOUOVOGNC TOUG.
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Evtovtolg, mopotnpeital opadomoinen Ue oTteAéyn mov amopovmbnkayv oty Kivo
™mv ngpiodo 1997-2000.

) % vovkAisoTiduk] % opvolikn
I'evopkn weproyn opohoric e

5" UTR 85 -

Pl 78 94
VP4 79 100
VP2 78 93
VP3 79 94
VP1 78 93

P2 79 95
2A 76 91
2B 78 93
2C 81 98

P3 79 96
3A 79 96
3B 78 95
31 79 96
3D* 79 97

Hivaxac 3.3. Novkieotidikn xar apivolikn opoloyia petald tov LRIIFT7 kai tov mpotvmov E7
oteléyovg Wallace, yia kaOe mepioy.
*]238nt mc 3D yevaurng meployig
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3.6 MEAETH I'ONIAICMATOX XTEAEXOYX LR31G7

AlnroumOnkav 7189 Baceg (1-7189nt) tov YOVIBIOUUTOC TOV GTEAEYOVG
LR31G7.

H olykpion g aAiniovyiog tov VP1 yovidiov e ta mpdTuma GTEAEY TV
evrepoimv tavtomoince to LR31G7 wg E3, £xovioag vOukAE0TIOK] OUOIOTNTO. [E
T0 TPOTLTO GTEAEYOG 79% (>75%) ot GLYKEKPILEV TTEPLOYN.

2tov mivake 3.4 mopovotdletarl 1 % VOUKAEOTIOKY Kot CpVOSIKT) OHOAOYi
tov LR31G7 pe to npdétumo otéheyoc E3 Morrisey Kot pe 10 HOVOOIKO TAP®C
oAniovymuévo  Echo3  otéieyoc PicoBankDMIE3. To PicoBankDMIE3
amopovainke to 1998 ot Grhavdio and korpavo acbevoig pe dafrn, Ko £xet
ocvoyetTichel pe ) ovykekpiuévn acBévera (Williams et al., 2006). ‘Onog gaiveral
otov mivaka 3.4 to otéheyog LR31G7 dropépet apketd and To TPOTUIO GTEAEXOC
o€ OAEC TIG TEPLOYES TOV YoVIdrmpatog. To dVo oteréym mapovctalovy peyardrepn
vouKA£0TIOIKN oporoyio. oty S'UTR (86%), akohrovbhvtag ot meployég P2
(81%), P1 (80%) kot P3 (79%). To yovidwo pe tn péyiotn oporoyio petald tomv
dvo otereymv eivon to 3B (83%), eved awto pe T uikpotepn eivan to 2B (76%). H
voukieoTidk] oOykpion tov LR31G7 pe 10 otéheyoc PicoBankDMIE3
napovcioce vymin opotdtnta, 90-93%, oto 5'dxkpo tov yovidiwuatog (5S'UTR-
VP1), n onoio peidverat oto 79-82% oto 3 dxpo tov yovidibuatog (2A-3D).

KotaoKevdotnkov QUAOYEVETIKA OEVIpao Y10 OAEC TIC TEPLOYEC TOL
yovidiopatog (ewkoveg 3.27 emg 3.38). Mo TV KOTOOKELT] TOV QUAOYEVETIKMOV
Sevipwv ypnoomomonkoy Oho. to IPOTLTE. GTEAEYN Kubhg Kot oteréyn HEV-B
YOO TOUG Omoiovg VmNPYe Kotorebewévn OoAOKANPM N aAAniovyic. Zta
@uroyevetikd oévrpa vy v S'UTR kan 11¢ kaydwokée mepoyée, to LR31G7
tawvopeiton pe 10 otéAeyoc PicoBankDMIE3. Emiong ota dévipa yuo Tig
KO IO10KES TTEPLOYEC TAPUINPELTAL 1] CLGYETION YOVOTUTTOV OPOTUTOV, UG KO TO
dvo E3 oteréym (LR31G7 kot PicoBankDMIE3) tafwvopovvron poll pe to
TpoTLTO otéreyoc Morrisey. Onmg MoV AVOUEVOLEVO, 1] CUGYETIGH OPOTLTOL-
YOVOTUTOU Ol0KOMTETAL OTO QUAOYEVETIKG OEVIPU TMV AEITOVPYIKAOV TEPLOYDV.
Onwg gaiverar kot oy ewdva 3.32 10 LR31G7 cvveyilet va opoadonoteitor Kot
o 2A meproyn pe to PicoBankDM1E3, dpumg 1 @UAOYEVETIKY] GUGYETION TV dVO
E3 oteleydv dakontetal oto yovidwo 2B. Zto 6évrpa yia tig 2C, 3A, 3C kar 3D

neployée, o LR31G7 poll pe vedtepoug eviepoios amoTteloby o Eexmplot
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opaoa amo To vroiouta tpotune otereyn twv HEV-B. Tlopd to yeyovdg Ot o11g
neployég 2B, 2C kot 3A mapatnpeitor O1POPETIKT TaEvounon Yo Kabe yovidio,
0. QAOYEVETIKG dévtpa yio Tig 3B, 3C kou 3D avadeikvhovy QLAOYEVETIKT Gyéon
tov LR31G7 pe oteréym CAV9 1o omoia amopovadnkay otnv KovPo v nepiodo
1990-2000. H vovkieotidikn opototnto tov LR31G7 ka1 tov CAV9 creleydv
etvat 86%, 85% kan 85-87% ota. 3B, 3C kot 3D yovidwo avricTouyo.

[No v emdnuoroyikn ocucyétion tov LR31G7 pe dihovg E3 100g
KOTOGKEVAGTNKE PUAOYEVETIKO O&vTpo oe tunuo 269nt (2692-2960nt) tng VPI
TEPLOYNG, KOWO Y1U TIG MEPIGCOTEPES KaTatebeéveg ahinrovyiec E3 otedeydv.
Onw¢ nopovoidletor kot oty eikova 3.39 1o otéreyog LR31G7 ta&vopeiton poli
ue E3 ta onolo amopovodnkay 1o 2005 ot I'oArio (CF1801081-05, CF1820181-
05) xoar v lomovia (Fukuoka City2005-70, Fukuoka City2005-97). H
VOUKAEOTIOKT opotdtnTo netaéh TV oteheydv ™G opddag Tov 2005, kupoivetat
petaty 95-98%. H oporotnta tov LR31G7 pe ta otehéym tov cluster 1998-2002
tov 1997-1998 givar 86-91% xan 75-78% avtictonyo.

Yy ewovo 3.40 mopovoidleron n SimPlot avdiven oidkAnpov Tov
yovidiwpotog tov LR31G7. Zmnv 5S'UTR kot oty kony1d10kn TEPLoy T0 GTEAEYOG
ue ) peyaivtepn opototnta gival to PicoBankDMIE3. [Tepvavtog opmg ot 2A
TEPLOYN TAUPOVGLULETAL LI OTOTOUT CAACYT] GTNV OHOLOTNTA TMV OLO CTEAEYMV, M
omoia. EPTEL 610 81%, LIOANADVOVTOG EUPAVOS TV VROPEN CVOGLVOLUGHOV
£YOVTUC OC OTOTEAEGIOL TN ONUIOLPYIX EVOC GTEAEXOLG TO Omoto otV 5™ TEployn
TOV YEVOUOTOC TOL elval E3, evd 10O vtdAomo yovidimpo TpoEPYETol omd KOmTo1oV
eviepoio ¢ ouddag B. H SimPlot avdivon oAoxAnpov tov yovididpoatog de
UTOPEGE VO UOC OMGEL GTOLEID Y10L TO OOTH TMV AEITOLPYIKOV YOVIOI®V TOL
LR31G7, wog kot eivor weploptopévog o aptbuds aanpog aliniovynpévey
eviepoiov. o to Adyo avtd mpoyporonomdnke Aewropuepng avaivon g VPI1-
2A  mepoyng omov evromiomnke o ovacvvovaopos. Ta 20 voukieotidw tov
3"axpov ¢ VPI1 kot 1o 20 vouvkieotidw tov S'dxkpov ¢ 2A mupovsidlovy
vymAn opototnta (92%) pe to otéheyog PicoBankDMIE3, evd ota 100 endueva.
VOUKAEOTIOW. TO GTEAEYOC WE TN peyoidTepn opotdtnta (96%) eivar to NO-519,
gvag evrepoidg E25, mov amopovminke to 2003 otn NopPnyio. Xy eikova, 3.41
napovoidletar 1 SimPlot avdhvon omov cvykpivetar to LR31G7 pe to otehéym
PicoBankDM1E3 ka1 NO-519 omyv mepoy) tov avacvvovacuov. Ta vynid
nocootd opototntag tov LR31G7 pe 1o oteréym PicoBankDMIE3 ko NO-519
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Bonbnoav otov evromoud e axpiig BEong Tov avacuvdvacpol. Orng goivetat

oTNV €1KOVO. 3.42 0 0VOcLVOLAGHOS EVIOTIOTNKE 6T0. VOUKA£OTIOW 3357nt-3364nt.

Morrisey PicoBankDM1E3
I'evopxn = 5 =
. 0 0 0 0
TEPLOYT) VOUKA£0TIOWKY] | opivo&ikng < vzm;mfmﬂ apvoéukn
opoloyio opoloyia w opoloyio

5°UTR 86 - 93 -
Pl 80 97 90 99
VP4 80 98 92 100
VP2 79 97 90 99
VP3 82 97 91 99
VP1 79 96 90 08
P2 81 96 81 96

2A 82 94 82 94
2B 76 94 79 98
2C 81 98 82 97
P3 79 95 81 97

3A 79 97 80 97
3B 83 95 80 93
3C 78 93 81 97
3D* 78 96 30 97

Hivaxac 3.4. Novkieotidikn kair apivolikn opoloyia tov LR31G7 ue tov mpotomo E3 otéieyoc
Morrisey kou to otéleyoc PicoBankDMI1E3 yio k60s meproy.
*]25 Int mjg 3D yevaouikie meployig.
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LR31G7
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Ewcova 3.39. Dvloyeveniko dévipo 269nt (2692-2960nt) e VP I wepioyne tov LR31G7 kai dilmv

E3 otelgyow.
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Eiwxova 3.40. SimPlot aviiven oAdxinpov tov yovididuatog tov ateléyovs LR31G7.
96

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:51:20 EEST - 167.114.118.212



Kepaiaio 3

Armoreréouozo

SimPlot - Query. LRMGT

BB ERESHLEES

Emiarty (%)
Mo

2R T3

5B oE B e

—— £3_PcoBankiON |
a— 0510

o & 6

2938nt |

100 120 140 f60 a0 200 220 20 260 260 0 30 M0 W0 10 400 420 440 460 460 500 S 540
Positicn ibg)

YP1 - 28 | 3491nt
H\mam 100 bp, Stap- 20 bp, GapStrip: GRJCC\',‘NQMC\!

Ewcova 3.41. SimPlot avdivon e meproyc tov avacvvdvaood twv PicoBankDMI1E3 ka1 NO-519

aTeleyav.
PicoBank/DM1/E3 TATGGGGACGCTCCGCCCCATGGGTTATACCAGCCATGGGGCATTCGGGCAGCAGTCTGE
LR31G7 TGTGGGGACGCTTCGCCCCATGGGTTATACTAACCATGGAGCATTCGGGCAGCAATCTGG
NO-519 AGAGAGATGACCATTTGCCCTCAATGGCA--AACCATGGGGCGTTCGGCCAGCAATCCGG
E +* * ok * +* +* * hhkkkhkAd kEk kAkkAkE KAk EkEE Kk Ak
3357 3364
PicoBank/DM1/E3 GGCTATCTATGTGG AACTACAGAGTAGTCAATAGGCACCTAGCCACGCATGTAGACTG
LR31G7 GGCTATCTATGTGG CTACAGAG GGCACETAG G GAETG
NO-519 AGCTGTATATGTGG CTACAGAG GTC GGCA G 2 GATTG
dhhkk Kk kb dkhkhkAk AhkAEA kA A AA A kA A *¥kEkdkEt * Kk Fhk k% * ok ko
PicoBank/DM1/E3 GAGCARTTGTGTCTGGGAGGACTATAACAGAGATTTACTAATCAGCACCACTACGGCCCT
LR31G7 TTGTGTETGGGA! CAGAGAT CAG
NO-519 TTGTGTETGGGA! CAGAGAT, GCA CTG
dhkhkhkhkkhkdk dkhkhkkdk d khk khkhkhkAkhkhkdhd & * kkkhkdk Ek

Ewove 3.42. Azeixovion e mepioyie avacvvovaauod tov LR31G7. Me kitpivo mapovaiadovial ot
opootres tov LR31G7 pe w0 PicoBankDMIE3 xai pe mpdovo o1 oporomyres petadd tov LR31G7

Kat tov NO-519.
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3.7 MEAETH T'ONIAICMATOX XTEAEXQN LRSIAS KAI
LR61G3

AlAniovmbnkav 7213 Baoeig (1-7213nt) 1oL YOVISIOUOTOS TOV GTEAEYDV
LR51AS kou LR61G3. H voukAeotidiky opotdtnTo HETOED TMV OVO GTEAEYMV
etvar 99-100% e OAEC TIG YEVOUIKES TEPLOYEC.

X0ykpon g VPI1 yevouwne mepoyng tov LRSTAS xor LR61G3 pe v
OVTICTOLYN TV TPOTLA®V GTEAEYDV EVIEPOIDV KUTETAULE TO GTEAEYN GTOV OPOTLTO
E6, pe 77% xot 93% voukAeoTidkn Kot apivo&iKn OLotOTNTO. AVTIGTOYO..

Ytov mivoka 3.5 TopovctaleTor 1 VOUKAEOTIOKT) KOl 0pvOEIKT) OLOAOYI TV
otehey®v LRS1AS kot LR61G3 pe 1o mpotumo otéreyog E6 D'Amori, o OAeg T1G
vevokeg meproyec. H meproyn pe to vymidtepo mocootd opotdtrag eivar n P2
(81% nt, 97% aa), axorovbmvrag ot meployes P3 (80% nt, 96-97% aa) kot Pl
(78% nt, 95% aa). To yovidlo pe T HEYIOTN VOUKAEOTIOKY OpOAOYIL UETOED TMV
000 amopovmBEVTmY oTEAEXDV Ko TOV TTPoOTLTTOL eivar To 2B (83%), evd avtd pe
™ wikpotepn eivar to 2A (76%). Zmv S'UTR 11 vOUKAEOTIOKT OUOIOTITA TOV
LRS5TAS kot LR61G3 pe 1o mpotumo otéreyog eivat 84% kat 83% avrticTouyd.

['o ™ perétn tov QuAOYeEVETIK®OV oytoemv TV otehey®v LRS1AS xat
LR61G3 pe Oho 1o mpotumo otehéyn tov HEV-B  kotockevdactnkav
QuAOYEVETIKA dévtpa Eexwplotd Yoo Kabe yevouky meproyr] (ewoveg 3.43 £mg
3.54). Xpnowonombnkayv eniong ta E6 otehéym EV6-14103-00 ko1 EV6-10887-
99 yia to omoiw vrdpyel Koroaredeévn oAOKANPN oAAniovyioc ot GenBank,
kafdg kor  otergéyn HEV-B 1o omoia mopovst@fovv LYNAY VOULAKEOTIOKN
ouoroyio. pe to LRSTIAS xor LR61G3 o6& OpIGUEVEC YEVOUIKEC TEPLOYEC.
Xpnoworomdnkoyv erniong ot ariniovyiec twv LR11F7 kat LR31G7 oteheyvdv
Y10, TNV OVOYVOPIoT TOOVEOV QUAOYEVETIKOV GYECEMV.

Xmv S5'UTR  mopammpeitar guioyevetikn cvoyétion twv LRSTAS kat
LRO61G3 pe to mporvmo otéreyog EVE6, pe voukieotidikn opoiotro 88%. Zto.
QuroyeveTiKO. dEvtpo Yo TG Koydwkég meploxeg 1o oteréyn LRSI1AS xw
LR61G3 ta&wvopobvron pe otedéyn Kobmg Kol pe to tpdturo otédeyog D' Amori
o opotvmov E6, amotehmvtog povogpuietikd cluster. Efuipeon amotelel 1o
QLAOYEVETIKO O&VTpOo NG VP4 yevopukne meployng, onov 1o tpoturo E6 D'Amori

doympileron amd to vedhowmo E6 otedgym. o dhin g opd cuvaviape t

&J}_._;
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JWKOMY TG OCULGYETION OPOTUTOVL-YOVOTUMOL OTO. QUAOYEVETIKG OEVIPU TOV
Aertovpyik®v meploy®v. Onwg eaiveror kKot otny eikova 3.48, otn 2A yevolKn
nepoyn 1o LRSTAS xon LR6IG3 opaoomotovvionl pe TO TPOTLUAO GTEAEXOC
CBV6, evid ot 2B pe 10 npotvmo otéreyog EV82. Ta @uAoyevetikd O&vipa yio
T1g eproyég 2C g v 3D avadekviovy guioyevetiky oyéon twv LRSTAS kat
LR61G3 ue oteréyn E30 (E30-CF1319-02, E30-CF1500801-05 ot E30-
CF1590401) ta onotla aropovonkav otn FaArio v mepiodo 2002-2005, kabig
eniong kal pe 1o otéreyog SE-03-78616. To SE-03-78616 amopovibnke ot
['oAAia to 2003, avikel otov opotvro CBV4 kat eivon avaocuvovaouévo ot 2A
ue 1o otéreyoc E30 E30-CF1319-02 (Bouslama et al.,, 2007). H voukAcotiotkn
opototnto TV LRSTAS kot LR61G3 pe ta wpoavapepBivta otehéym Kuuaivetot
amo 83-84% ot 2C, 84-86% omv 3A, 87-92% oty 3B, 89-91% oty 3C ko
88-89% oty 3D.

[Tpayuororombnke SimPlot avdivon tov LRSTAS kot LR61G3 yw v
neproy] VPI-3D. Onm¢ ooivetor kou oty ewove 3.55 1o d0o otedéym
nopovotdlovy vynAn opowomte peteld tovg. Xt VP yevoukh meproym
TOPUTNPEITAL VYNAT] OHOLOTNTO UE GTEAEYN TOVL 1010V OPOTUTOV, EVH TEPVAOVTAS
OT1] AETOLPYIKY] TEPLOY TOL YOVIOLMWUOTOS ep@avifovral vynAd mTOcOCTd
opototntog pe oteréyn HEV-B. ITio cuykekpuévo ot 2A yevoukn meploym
elvol epeavic n opotomre pe to mpotuvmo otéreyog CBVO, evo amd ) 2C
TEPLOYN EMC KOl TO TEAOG TOL YOVIOIOUOTOC Qaivetal 1 opototnta pe to. E30
oTeAEYT, VTodNAMVovVTag TNV Vapén TOavoL ovVaGLYVIVOGUOV.

Mo v emdnpuioroyikn cvoyétion twv LRS1AS kot LR61G3 otekeymv e
OTEAEYN TOL 10100 OPOTVUTOV KOTUGKEVOGTNKE @QULAOYEVETIKO O&vipo ot 358
Bacewy (2446 to 3307 nt) g VP1 yevouikng meployng (eikova. 3.56) kovo yio, T1g
nePlocotepPeg Katatebepeves ahAnrovyieg E6 ehinvikov kal Aoy otereydv. To
oteré&ym LRSIAS ot LR61G3 ocvoyetiCovtor QUAOYEVETIKG pHE TO OTEAEXM
ECV6/51.07/2007/GRC and ECV6/82.07/2007/GRC, mov amopovobnkav oty
EAAGda amd emdnuio aonming unviyyitidog to kKoAokaipt tov 2007. H
VOUKAEOTIOIKY] OpHOOTNTO. TV TEPIPUALOVTIKOV OCTEAEYOV HE TO EMLONMIKG
oter&yn tov 2007 ot ocvykekpévn mepoyn eivor 98%. v mONUOAOYIKY
uereTn ypnowornomdnkay eniong E6 otehéyn mov oamopovobnkay omd emdnuio
donamng unviyyitidog oty EAAGda to 2001 (Ver, Paran, Tsikan, Kras) To onoia
QLAOYEVETIKG, elval amopoxpucuéve and to oteAéyn LRS1AS ko LR61G3. H
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VOUKAEOTIOKN dropopd petald tov LRSTAS ko LROIG3 ko1 tov emdnuikov
otekeymv tov 2001 eivor 18%. Emiong, ta otehéyn LRSIAS o LR61G3
TaSIVOHOUVTOL GTNV 1010, QUAOYEVETIKY] OULAOW, LUE GTEAEYN TOL OMOUOVAOONKOY CTo
m Tloiiic to 2005 (87CF25eu), 10 Alepumaitlav (25214 Aze 05) ko
T'ewpyio (25308 GEO 05) 1o 2005, xobod¢ kot pue to 26345 Khab 06 mov
omopovbnke amd 1 Poocia to 2006, H voukieoTidiky] ouoldnto. HE TO.
TOPOTAV® GTEAEYN Kupoivetor petaéy 84% kat 85%.

v ewkova 3.58 mapovsialerar 1 SimPlot avaivon g VP meployg tov
LRS1AS. Awxpivovrar t1écoepig meployég kabepd and 11g omoieg mopovstalet
HEYIOTN OpooTNTO pe OopopeTikd otéieyoc. Ta 260 nt oto S'dxpo g VPI
napovctalovy péyiotn opototnta (85%) pe 1o otéheyog 25781 Tumen 2006, n
nepoyn omd 261-490 nt g VPI epgoaviCer péyiom opootra (89%) pe 1o
otéheyog 87CF36eu, n neproy amd 491-662 nt mapovcidlel péyiom opodTnTo.
(89%) pe to otéleyog 25685 Tambov 05, eved ta 205 nt oto 3'axpo g VPI
napovcidlovv péyiotn opototnta (84%) pe to 87CF36eu. Karaokevaomnkayv
Quhoyevetikd dévipa puetaéh E6 oteleydv EexympioTa yio T0 TEGGEPT TUNILOTO TNG
VP1 (ewova 3.57), Omov Qoiveral 1 Sa@popl OTIS QUAOYEVETIKEG GYEGEIS TOV

LRS1AS kot LR61G3 og xa0e tpunqpo. g VP1.
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r : LR51A5 LR61G3
EVORIKY
% % 5 . o %
wEPLOYN vovkAsotidikly | opvodukn & vzm;w;ﬁum apwoliki
OpoAOYiQL opoioyia H opoloyio

5" UTR 84 - 83 -
Pl 78 95 78 95

VP4 80 95 79 95
VP2 79 96 78 97
VP3 78 99 78 100
VPI 77 93 77 93
P2 81 97 81 97

2A 76 94 76 94
2B 83 96 83 95
2C 82 99 82 99
P3 80 97 80 96

3A 77 96 17 96
3B 78 95 78 95
3C 80 97 79 97
3D* 81 97 81 97

Hivaxac 3.5. Novkigotidikn kar auvolikn ouoioyio tav oteleyav LR51AS kor LR61G3 e 1o

aporwmo E6 D'Amori atéleyoc yia kaOe yeveouixn mepioyn.

*1238nt mjc 3D yevauxic mepioyg.
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kot LR61G3.
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Ewcova 3.44. Dvioyevetiné oévipo e
VP4 meproyne o ta atedéyn LR31AS
Kot LR61G3.
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Ewdve 3.45. Pvioyevetino devipo e
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Ewova 3.47. dvloyevetiko Jdévipo e
VPl meproynec na ta oreieyn LR51AS
Kar LR61G3.
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Ewxova 3.48. DPvloyevetiko dévipo g
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LR61GS.
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Ewxova 3.49. Pvioyevertine oevipo T
2B meproyne ya ta otedéym LRI 1AS ko

LR61G3.
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Ewova 3.50. Poloyeveniko dévipo e
2C aepioyne na ta oteléyn LRI 1AS kau
LR61GS3.
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Ewova 3.51. Qvloyevetixo dévipo g
34 meproync ma ta oteléyn LRS1AS ko

LR61G3.
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Ewova 3.52. Pvioyevetiné dévipo e
3B mepioypic yia ta otedéyn LR31AS kai
LR61GS3.
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Ewova 3.53. Dvloyevetiké dévipo e
3C meproync yio ta oredgyn LRI 1AS wou
LR61G3.
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Ewova 3.54. Dvioyevetikd 0évipo TG
3D meproyc yia 1o ateléyn LR51AS kai
LR61G3.
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Sofal - Cuery LASIAS
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Ewcova 3.55. SimPlot avalvon mc yevauxne meproyne VPI1-3D tov oteléyovs LR 1AS.
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Eiwxove 3.56. Pvloyeveniko dévipo 338 vovrieonidion e VP1 yevauukie mepioyne twv LR51AS
xat LR6G3 ko dirav E6 oteleyiw.
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Eiwxova 3.58. SimPlot avalvon te VP yevauikic wepioyjc tov LR5 145 oteléyovg.
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Kepoiaio 4 2vCiTnon

KE®AAAIO 4

YYZHTHXH

Ot evrepikoi 101 -vmevBuvol Yoo opketéC ocbévele tov avBpwmov-
LETAPEPOVTOL EVKOAL, GE VOATIVO. TEPIBAAAOVTO. KO EIVAL TUPOVTES GE UVETUPKMDG
enelepyocpéva vepd, vroyewn VoaTa, Alpves, motauo Kot Odhacoes. Ao TOug
evtepkols 100G, Kuplo maboyova Tov avOpOTOL oroTEAOVY Ol EVIEPOTIOL Kol 1
TOPOVGiN TOVG 6TO TEPPAALOV UTOPEl Vo omOTEAEL OMEIAT] Y100 T ONUOGLN LYEiX
(Rajtar et al., 2008). Ot evrepoiol eivar efopetikd avbektikol Oyt HOVO o1
yhopioon, kata v enelepyacioc TV APATOV, OAML KOl O UEYRAES
SOKVUGVGELS aAaTOTNTOS Kot Oepprokpociag. O1 1010t TEC GUTEG DIEVKOADVOLY TV
emPimon Toug oe VOGTIVO TEPIPAAAOVTO, ATOTEAMVTUS KUPLD. OEEUUEVT] AVTOV TMV
nofoyovov.

O1 evtepoiol avnkovy otnv owoyévelo twv Picorna wwv. Eivon pikpot un
EATPOPOPOL 101 KOl TO YEVETIKO TOVG LVAKO amoteieitanl amd povokimvo RNA
Petikng moMkotTog peyébovg 7.500 Bacewv mepimov. Ot evtepoiol, Omwg OAOL Ot
RNA 101, mopovctalovy oAl vymiolg puBpovg eEEMENG He KOPLOVE TOPAYOVTEG
TIG LETUAAGEELG KO TOVG OVOGUVIVAGHOUG.

Y10 wpdro upépoc G SwTpifNg  Exoviag G o©TOYO TN UEAE
nepifoiloviik@y  deryudTomv, ovomrTOBNKaV  TEYVIKEC  GUYKEVIPMONG Kol
OVIYVELONG EVIEPOIOV ©E OULTG, Ol OMOlEC &QUPUOCTNKOV ©E Oelypota un
ENEEEPYUCUEVOV ADUATOV KOl TOTOLOV. XTO OEVTEPO UEPOG TNG dwTpiPfne, ota
miaiolo.  ovalnTong avacuvOLaCH®OY MG 1oxupd.  yeyovota eéEMéng tov
EVIEPOIAYV, HEAETNONKE OAOKANPO TO YOVIOI®UO TOV CTEAEYMOV TOL GTOHOVOON KAV
oo 10 EPPUAIOV KaOOG Kot TPIOV aypiov THTOL TOAOIMV OV GTOLOVOONKLY

OO KPOUGUOTO. TOAOPVEAMTIONG.

4.1 AZIOAOI'HEH MEOOAOY semi nested-PCR I'IA THN
ANIXNEYXIH ENTEPOIQN

[ ™ popoxn aviyvevon twv eviepoiv £xovv mpotobel opkeTd
apwtokoiro PCR 10 omoion 6Toxeb0VV KUping 68 VYNAL GUVINPNUEVES TEPLOYES
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Kepdiaio 4 2uintnaon

T0U  yovidlopotdg tovg, omwg m S'UTR 1 m VP2 koydoxn  zepoym
(Georgopoulou et al., 2000, Romero J.R. 1999; Poyry et al., 1996). H advvapuio
OUMG CLGYETIONG TNG VOUKAEOTIOWKNG GAMAOLYING TOV TEPIOYDV CLTMOV LE TOV
OpOTUTO, OJNYNCE OTN YPNON EKKIVNTOV TOL OTOXEDOLV GE  OlUTNPNUEVE.
apvoéika potifo ¢ VP1 koyidokng meployng, M omoio PEPEL TA KUPLL
ovTryoviKa onueia Tov evrepoidv (Oberste et al., 1999; Caro et al., 2001; Oberste
et al., 2003; Casas et al., 2001; Kilpatrick et al., 2001). Qot6c0, pehéteg o€
apotumo Kot KMvika oteréyn Echo, CAV kot CBV 1Gv ov cuykpivouy didpopa.
npwtokorlia PCR, katadewviouy v S'UTR wg mv wo alomotn o v
aviyvevon ormv Twv opoturtav eviepoiov (Kottaridi et al., 2004; Bolanaki et al.,
2005) .

[Mo ) poplaxn ovigvevon yopnAGV GUYKEVIPOGE®MY EVIEPOIOY avamthybnKe
Eva TpmToKoALo semi nested-PCR, 10 01010 QapuOcTNKE UE UOAVTY] EXLTUYIO GE
46 mpotuma (46 opotvmor) Kot 49 khvikd oteréym (19 opotvror). Ta exkkivnTikd
uoplL OV  YPNCIUOTOMONKAY GYEOACTNKAY GE GUVINPNUEVO TUNUOTO TNG
5"'UTR, ta. onoia evromilovion o OeLTePOTayeis OOUES. TUYKEKPIUEVD, O KMIKOC
exkivnmg TS1 avayvopilet tumuo g doutkng mepoyng I (doun tpipuiiiov M
cloverleaf), ev® ot avrikwowol skkivmtég TS3 kar HEV-C-9 (ecmtepikdg)
oTOXevoOVY oe devtepotayn THpate. tov otoryeiov IRES, meproyéc VI kot V,
avrictoyo. Tehkd, to TUNUO 7OL evicyvetor katd T semi nested-PCR
reprhopPaver Tmua Tov otoryeiov cloverleaf kat g dopukég neproyég 1L 111, IV

kat V tov ororyeiov IRES.

4.2 MEOOAOI LYTKENTPQIHL ENTEPOIQN - ANIXNEYIH
ENTEPOIQN ZE IEPIBAAAONTIKA AEITMATA

O1 evrepoiol pmopolv vo. aropovoboly and o TAnBmpae. TepPailoviikav
OEIYHOTOVY, OMMG TOTApL, BGAaGow, TOGIHO VePO, LrOyel VdoTa Kot Avpote. H
drodikacio Tov aKoAoLOElTAL Y10 TNV UTOUOVMGT] KOl OVIYVELOT] 10OV OOTEAEITIL
omd 600 KUpLoL Pripota, TN GLYKEVIPMOGT TOVG a0 TO LY KOl GT1 CUVEXELR TV
QOUOVOOT] TOVC GE KULTTUPOKUAMEPYEIEC 1| TNV AVIXVELGN TOVE UE LOPLOKEC
TEYVIKEG.

Ocov a@opd. 6T GLYKEVIPWOT TMV 1OV om0 TO Oelyua £xovv avamrtuydel

OPKETEG HEBOOOL CVAAOYOL LE TI QUG TOL OEIYUATOG KOl HE GKOTO TN avénet| Tou
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Tithov TOV 1V oe outo. TToArég and avtég Paciloviol oty mpocpoPnon —
EKAOVON OO QIATPO. MAESKTPUPVNTIKG 1 MAEKTPODETIKA, OAAG TETOOL EldOLC
TEYVIKEG EXOLV YOPUKTNPIOTEL G LYNAOU KOGTOUG Kol £VOL O KOTAAANAES Y10
TNV GVIYVELGT EVIEPOIDV GE HEYGAOLS OYKOUG OelypHaTog, Kuplmg vepol (Abad et
al., 1998, Crabtree et al., 1997, Katayama et al., 2002; Mocé-Llivina et al., 2002).
Avtifeta. oe delyporto 7wov WEPIEYOLV OTEPEG OmMOPANTA, OMMG TG, AVUOTA,
Pewpodvion  KotoAANAOTEPEG Ol  TEXVIKEG yMUIKNG  emelepyouciog Kot
euyokévipnong (Hovi et al., 2001; Shieh et al., 1997). Eivau mpo@avég Ot
EMTLUYNG CVIXVELOT] EVIEPOIMV GO OTOLOINTOTE TUO TTEPPAAALOVTIKOD OELYHOTOC
OmoATEL Pio OOTEAEGUOTIKY S10d1KUGI0 GUYKEVTPWOGOTG.

2tV nepovca dttpiPr cuykpidnkay tpelg nebodol GUYKEVTIPMONG EVIEPOIDV
om0 mepPuAlovTIKG Ogtypata: o) 1 HEBOSOC daymPIGUOL 0V0 Qdocsmy, B) 1
uébodog xabilnong pe PEG kot y) m pébBodog mpoopognong - £KAovGNG and
NAEKTPUPVNTIKA QiATpo. Apyikd, Ol TPEIG TEYVIKEC cLYKPIONKAV ®¢ TPOC TV
VOO Gio. TOVE GE UMOCTEIPMUEVO VEPO, GTO OTOI0 EVOPBUALICTNKOY YVOOTEC
TocoTNTES 0td TO euPoMakd oTéAEY0C moAoioL Sabin2. H pébodog daympiopnol
d00 Qdoemy Kol 1 HEBODOG TPOCPOPNOTG - EKAOVOTNG OO NAEKTPUPVITIKG, QIATPO
amedeiyOnoay mo anotehesUaTIKEG 0o Ot 1 Kebilnon pe PEG ot cuykévipmon
evtepoimv pe duvvatomta aviyvevong 0,1 TCIDS0/ 0,1ml apykot dsiypatog. H
HEB0dOG dlaYWPIGHOL dVO PacE®V £xel emiong amodelybel Ot vreptepel amo TN
uébodo kabilnong pe PEG ko1 oe perérn mov mpayupotomombnke yio tnv
aviyvevon euPforakod 6TeAEXOVS TOAMOTOL TUTOL | og Abpara oto EActvikt (Hovi
et al., 2001). Emuthéov, éleyyoc evaicnoiog mpoaypotomombnke yoo v kabe
TEYVIKY Kot o mepParhoviike delyuarta, pHE TIG TWEG evoucHnoiog vo pnv
nopovctdlovy opolotnta yio. Oio ta delypota mov eéetdotnkav. To yeyovog avtd
EVOEYOUEVIC OPEIAETOL GTNV TOPOVGID TOEIKMOV KUl OUVUCTUATIKOV TOPAyOVIOYV,
dwgopetik®v oe kdbe mepiParroviikd delypo. To 1999, ot Manor et al.
KOTEYPOYOY OTL TO, AOTIKG AVLLOTO TO OTTO10. ATOTEAOVVTOL Ot0 OWKIOKE OTOPANTO
Kot avouryvoovtol pe omoPinto omd  Proumyovikée mEPOYEC ©T0  OIKTLO
MOYETEVONG, Elvar dLVATO VO TEPIEXOLY TOEIKOVE TTOPUYOVIEG OV UTOPOVV VO
EMNPEAGOLY TNV aviyvevon tov v (Manor et al., 1999).

Me Baomn v evoicnoia mov KatédelEoy o1 TPELS TEYVIKES CLUYKEVIPMOONG GE
OOCTEIPWOUEVO VEPO Kot GE TEPIPUALOVTIKG Oeiypota, 1 HEDOSOC daywPIGLOL

00 @dosmy Kot N UEDOOOC TPOCPOPNONG — EKAOLGNG OO NASKTPUPVITPIKG.
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QiATpo. emAE ONKaY Yoo TNV EQUPLOYN OE OEIYHOTO OOTIKOV ALUOTOV Kol
BoBporvpatov amd Proroyikoug kabapiopovg g Adpioag, tov Tpikdiwny Kot
tov [avemomokob Nocokopeiov tov loavvivoy, kabog Kot o detypota vepou
omd tov IInveld motapd. o v aviyvevon TV eVIEPOIOV OTH GUYKEVIPOUEVA,
Oetypato popuocTKay ot HEB0dOL TG KUTTUPOKUAMEPYELNS Kot TNG semi-nested
PCR. Xg kéBe detypo Aopdtomv epappootnkoy Tpelg dodkacies, 1 2psm-cc (2
phase separation method-cell culture), n 2psm-snPCR (2 phase separation method-
semi nested PCR) ka1 n enF-snPCR (electronegative Filter-semi nested PCR).

Yuykpivoviog 1ig Swdkacieg enF-snPCR kon 2psm-snPCR, gaivetonl o1l 1
GUYKEVIPMOT TOV EVIEPOIOV 0md AVUHOTO, LE TN XPNON TOV NAEKTPUPVNTIKOV
QiMpov elvol o omOTEAECUATIKY om0 TN HED0OO OluymPlopolh dVO PACEMV.
AMwote, MY® NG WIKPNG CLYKEVIPMONG TOV 1OV 6E VOATIVe. TepBdiiovia,
UEBOOOL GUYKEVIPMOONC UE NAEKTPOPVNTIKA QIATPO. €IVOL TO UTTOOOTIKEG Y10, TN
enelepyooia ueydhmv oykov ostypotog (Lodder et al., 2005; Ehlers et al., 2005;
Haramoto et al., 2007). Evroitoig, uébodor pe @idtpa dev evoeikvuvtol yio TV
enelepyoacia. ADUATOV OV TEPIEXOVY OTEPER OmOPANT, AOY® NG YPNYOPNS
PPaYNG TOV TOPWV TOV PIATPOV, TOPEYOVTAG KAAVTEPO OMOTEAEGUOTO O YNUIKEG
uebodot (Tsai et al., 1993; Shieh et al., 1997).

Ocov a@opd. TNV aviyvevon TOV 10V, EQUPUOCTNKAV 1] GTOUOVOGT) TMV 10V
o Kuttapokoirépyeieg kot 1 semi nested PCR. Zvykpivovrog Tig d10dikaoieg
2psm-cc ko 2psm-snPCR, 1 epapuoyn ¢ semi nested PCR anodeiynke mio
OTOTEAECUOTIKY Y10 TNV OVIYVELCN EVIEPOIOV OTO GUYKEVIPOUEVH OEIYUOTH, GE
GYEON HE TIC KVTTUPOKOAMEPYELES. QOTOGO, 1) TEXVIKN TNG KAAMEPYELNS TOV 1DV
e OAPOPEC KLTTUPIKEC GEPEC, OMOL 1N Topovsic. Tovg Kobopileton omd
onuovpyio kuttaponaboyovov gawvopévov (CPE) (Ehlers et al., 2005), amoteiet
MV Topadoctaky HEB0OO yio T SKPICT) HOAVGUOTIKOV KOl L] HOAVGUUTIKMOV
UKOV cOUOTIOImVY, Y10 TV amopdvec Tovg, Kabmg Kol Yl Tov €AEYYO NG
poAvopoTikotnTas Tous ot mepParrovrike detypoto (Fong and Lipp, 2005).
Eniong, ou Hovi kot ovv. (Hovi et al, 2005), ovuykpivoviog Tig
KuttapokaAriépyeieg pe v RT-PCR yio v aviyvevon eviepoidv oe Aduara,
vtooTNPIEAY OT1 O TOAMUTAUGCIUGLOG TOV 100 GE KUTTUPOKUAMEPYEIEC TUPOLCIUCE
ueyoAvtepn evouctnoio. Evrovtolg, 1 oamoudovmon mv ond mepiBoiroviikd
OelypaTo. HE TN %PNON KUTTOPOKOAMEPYEIOV &ivor ypovoPopa Kot SVCKOAN

owokaoio. Amontel nuepeg £mg Kot foopadeg yio Ty emPefaimon evog Detikol
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1 KOl gpVNTIKOL OOTEAECHOTOC. EmmAéov, 0ev vadpyel o KUTTAPIKY GEPA N
omoia vo. UTOopEl Vo TOAAUTAUGIALEL OAOVG TOUG OPOTUTTOUG EVIEPOINV, KUOMG
apKeTol 101 dev pmopolv vo ovartuybovv 1 avosmTOGoOoVIUL TOAD apyd GE
KLTTUPIKEG GepéS. 'Exet mopatnpnOel and toug Shieh kot cuv. (Shieh et al., 1997)
ot katd tov evo@Boiuiond mEPIPUALOVTIKGOV JEYUATOV GE KUTTUPIKEG GEIPEC
oV VeEDLTNKOY SL0POPETIKOL OPOTLTTOL EVIEPOIMV OO CTOVS TOL UVIXVEVTNKOV LE
mv gpapuoyn ™ PCR. Alwote, e tov evo@bolcd 6& KUTTOPOKUAMEPYELD.
evog mepiBariovtikol detyparog Bo avénbel o TitAog EKEIVOL TOV OPOTLTOV, TTOL
TOMOTAOGIALETOL TIO EVKOAN GTN| GUYKEKPIUEV] KLTTUPIKY) GEIPG, GE GYEON UE
GAAOVG OpoTUTOVG MOV pmopel vo. etvorl mapovteg 610 1010 detypa. TéAog, kvplo
HELOVEKTN O, TOV KUTTUPOKAAMEPYEIDVY Elval 1) Topovoia TOSIKGOV TapayOvVTIMV Kot
Bokmpiov mov dnpovpyel SLCKOAEG GTOV TOAAUTANCIOOUO TOV 1OV Kol THV
emiPioon towv kuttdpov kot epgovitopevn o¢ CPE upmopel va mopovciacet
yevdmg Oetikd omoteAéopora. H emeepyacio tov Oetypdtmv HE UEYAAES
TOGOTNTEG aVTIPIOTIKOV KOl YAOPOPOPUIOV UTOPEL VO, EIVOL OTOTEAECUUTIKES Y10
TV KOTAGTOAM] TOV Paktnpiov, ahAd Ol KOl Y100 TV OVTILETOTICT) QUIVOUEVOV
tolikoTTOC.

H teyvikn mg PCR elvol o amote ecUaTIKY] GTNV QVIYVELCT] YEVOUUTOV
evTepPOimV o€ TEPIPUALOVIIKG OElyUOTH. KUl TPOSPEPEL TAEOVEKTILLOTO. GE GYEDT
LE TNV UTOHOVMCT] GE KUTTOPOKUAAEPYELES. Etvar o ypnyopn, mo evaicOnt kat
7o 0. H pébodog avt etvor wkavn va aviyvedetl 100¢ Tov Bpickoviot eite oe
UIKPEC GLYKEVIPMOELS €€ OV UMOPOLV VO, TOAAUTAUGIOGTOUY GE KUTTUPIKES
celpég ette eivon avikavor vo rpokaiécovy CPE (Chapron et al., 2000; Lee and
Jeong, 2004; Fong and Lipp, 2005). Alwmote, N vynin evaichnoio texvikov
Bacilopevov oty PCR  xobiotd T1C KLUTTOPOKOAMEPYEIEG ODUVOUES OTNV
OTOTIUNOT TOL TPOYUOTIKOD peyEDoLg porvveong oe mepiforroviikd oetypota. Ot
Borchardt kot ovv. (Borchardt et al., 2003) aviyvevoov evrepikoug 100G
(evtepoiovg, vopoiolg, 10Ug mMrotitwoag A) oe mocootd 8% TwV OelyHdTOV
OIKIOK®V Avudtov, &vd Oev  aviyveLTNKE KOVEVOS 10C UHE TN YPIon
Kuttapokaiiepyeidv. Ot dvvatotnteg ¢ xiaooikng PCR oty aviyvevon
eviepoiy oe mepiforiovrikd Oetypoto Exouvv PeAtimbel pe v avamTuén
teyvikdv omwg N nested PCR.n real time PCR ka1  multiplex PCR (Fong and
Lipp, 2005, Ehlers et al., 2005, Gregory et al., 2006, Fout et al., 2003). To kUp10

HEIOVEKTNUO. TV HOPIKOV TEYVIKOV €Ivol OTL GmOTLYXAVOLY OTN OUKPIoT) TOV
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HOAVGUOTIKOV KOU 1] HOAVGHOTIKGOV UKOV COUOTIOmY, TANPOPOPic. opKETU
ONUAVTIKY] Y100 TOV EAEYYO HOALVONG Kol TV emPBimon TV 1oV 610 tepidirov
(Abad et al., 1997).

O1 HOPLOKEG TEYVIKEG UTOPOVY VO OMOOLY TANPOPOPIES Y10 TNV TUPOVGI. 1OV
o610 TEPIPAALOV Kol M €K TOLTOL Y1U TNV KLUKAOPOPIK TOLC GE éva TANBucuo,
OU®E CUITOVVTOL KOl ETTAEOV GTOUYELN Kol Yo VoL KaBoptoToly o1 Kivouvol yio
™V vyeio. Awkpivoviag T oyéon UETasl NG TUPoLciag €vog 100 (1 omola
koaBopiletor amd poplokég peBOdoOVE) Kot TS HOALCUATIKOTNTAS TOL (1] Omold.
kabopiletor and 10 CPE o& wutropokoaiiépyeleg), elvar onuaviikod va,
YPNOCILOTO0VVTUL HOPIOKE OTOWElD Yoo TNV TpooTucio. TG ONUOcIug vyeiog.
Meleteg £yovv Oeiéet OTL 1 UTOIKOOOUN G TOV UKAV YEVOUUTOV (KLPIOS TOL
RNA) cvoyetiletor pe v omdAEW0, LOAVGUOTIKOTNTOC TOL 100, OKOUN Kol GE
TEPIMTMOCELS OOV TO UKS YEVOLO. Elvat 0 avOeKTIKO ard Tov 1610 Tov 10 (Skraber
et al., 2004). Eivor yvootd 6tt 10 RNA amoikodoueital ypnyopa o€ oyEon UE TO
DNA Kot 101 o1 0moiot dev €ivol LOAGHOTIKOL, AOY® KATUGTPOPNE TOL KU1diov
Kot emopévedg kor tov RNA, dev eivor duvvatov va oviyvevboluv ovte pe
Kkuttapokarlépyeteg ovte pe RT-PCR. Ot Tsat kot cuv. (Tsai et al., 1995) deiéav
o0tt RNA 1oV eviepoi®y dev Umopovce va. aviyvevutel pe Hoplokeg pebodoug petd
and dvo Muépeg enmoong otovg 4 ‘C xar otovg 23 °C oe un eneepyasuévo
Bohaoo1vo vepd. Ot Skraber kon cuv. (Skraber et al., 2004) topampnooy OtL av
KO TO YEVOUO. TOL TOAOTI0U TOIov 1 givarn o avOekTIKd 0td TO0 LOAVGUOTIKO 10, 1
advvapio aviyvevong tov ukov RNA eivar dueco cuvdedeuévn pe v eogpavion
TOU HOAVGUOTIKOU 100, TPOTEIVOVTOG OTL, TO UKO VOUKAEKO 0&0 umopel vo.
PN o1onomOel cav OeIKTNG LOAGUATIKOV 10V o€ VOATIVA TEPIBAALOVTOL.

Ocov agopd 610 TOCOGTO TV DETIKGOV JEYHATOV, TNV TapoDo. Epyacia
aviyvedmkay eviepoiol 610 30,4% TOV OEYHOTOV 1N ENEEEPYACUEVOV AVUATOV.
21 Proypapio ava@eEpovtorl LEYUADTEPY. TOCOCTU OTOUOVOGTC EVIEPOIMV U0
nepiporrovrikd detypata. Or Ehlers kot ocvv. (Ehrers et al., 2005) aviyvevcayv
eviepoiolc oe un enelepyacuéva Apata oty Notoe Appikn og tocootd 42,5%,
eve ot Iepuavia o1t Pusch kot cuv. (Pusch et al., 2005) aviyvevoav eviepoiolc o€
060610 26-76% 1MV derypdtoyv, avahoyo UE TNV TAEPIOY] OCLAAOYNG TOV
OetypaTog. Xe HEAETN OV £yve GE MEPIPUAAOVTIKG dElyLOTA GE OIBPOPES TEPLOYES
o100 loponi kot ot Awpide ™¢ ['alog, aviyvedmkav oypiov TOHmOL TOAIOL G

OLPOPETIKA. TOC0oTO Yoo kGOe mepoyn (Manor et al., 1999). Ta vynAiotepa
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TOGOOTA, EVIEPOIMV UVIYVEVLTNKOV GE JEIYHOTO OO TEPLOYEG LLE YOUNAEG CUVONKEC
DYLIEIVIG KO YOUNAO KOWMVIKOOIKOVOUIKO EMimed0. TO GUUREPAGHLO OUMG OTL deV
KUKAOQOPOUV EVIEPOTIOL GTI OVERTLYUEVEG KOowmVies eivar mapamiavntikd. Ot
OWPOPES OTO TOGOCTU TWV UMOHOVODEVTOV EVIEPOIOV UTOpPEL Vo oQelheTal GTO
TUTO TOV GUGTNUOTIOG OMOYETELONG, KOOMC EMIONG KOl GTO TEPIEYOLEVO TMOV
ACTIKOV AvUGToV: oe TOAES UE KOAL opyavouévo ovotnuo enelepyociog
OPANTOV TOPATNPEITOL UPUIMGT) TOV OKINKOV AVHOTOV HE TO TOEIKE amofAnTa.
TV Brounyaviov.

To mepiParlovrikd oOciypata to omoia Ppédnkov Betikd Yo eviepoiovg
TPOEPYOVTUL KUPIMG 0O Oy UATOANYIEG TOL EYVaV TOLG Beptvolc UNVEG Kot o
ouyKeKpEve ond to Mato émg kor tov Oktdfpro. Ta amoteréoparto ovTd
GUUPOVOLV LE TO YEVIKO KOvOVO, KATO TOV OO0 1] amOpOVMOT] TV EVIEPOIDV
oo  mepifordovTikg  delypara  eival cuyxvotepn kotd Toug Hepvolc Kot
eOwonmpvovg pnqveg (Deshpande et al., 2003; Fong et al, 2005),
aviikarorpilovtag Vv avénuévn  KukAogopio Ttoug otov  TAnBuoud
ocuykekpévn mepiodo.  Evrovtolg, vmdpyovv peEAETEC OV  TEPOLCIALOLV
HEYOADTEPU TOGOGTE UMOUOVIGNG EVIEPOIMV OO TO TEPPAALOV TOVS YEIUEPTIVOLG
nveg, AGym G W10TTAG TOLG VO OWINPOVVTOL KOAVTEPL GE YOUNAES
Bepuoxpoacieg (Ehler et al., 2005).

Evvéa otehéym eviepoinv amopovobnkay pe t pébodo 2psm-cc, 600 amd
tov [Inveld motopd Kot Qté 0o aoTikd AVpota oo 1o floloyikd kabopiopd g
Adproog, to. ool Kot Tavtorominkay poplakd. Ta oTeréyn mov amopovadnkay
Koatatdooovtal otoug opotvroug E3, E6 ka1 E7. Zmnv vadpyovoa Biioypapio
EMICNUUIVETAL 1] OVOYKN emnpnong tov wePPAAAOVTIOC YioL TNV KUKAOQOpPi
eUPOMOKOV Kol Gyplomv OTEAEY®V TOMOIOV ot évav mAnBuopd (Manor et al.,
1999; Divizia et al., 1999; Hovi et al., 2001; Hovi et al., 2005). Av ko1 un-tdéio
gvtepoiol &yovv amopovmbel amd to mepiBdrrov (Shieh et al., 1997; Shieh et al.,
2003; Sedmak et al., 2005), ehdyioto eivor ta TEPPUAROVTIKG GTEAEY TO. OMOia
gyouv peretnOel ko yoo too omoic vmapyovv Katatebeiuévee aAAnAiovyieg

(Bolanaki et al., 2005b, Lukashev et al., 2005).
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4.3 MEAETH I'ONIAIQMATOX X TEAEXQN Kats, Hal KAI Kar

Y10 ovyKekpévo tunuo ¢ SwrpPrg mopovotdletar 1 UEAETN TPIOV
oypiwv otedeymdv momoimv tomov 1 (PV1), Kats, Hal ko Kar, ta onolo
OTOUOVAOON KAV 00 TEPIGTUTIKA 010G YOUAUPTC TAPAAVCTG, TPOEPYOUEVH OO U
euporocuéva moude  oblyyovov. H  opyxn  amopdvoon TV GTEAEYOV
npoyparoromnke to 1996, Ty ida nepiodo mov otnv AAPavia vanpye emdnuio.
TOMOUVEMTIONG GO U] OVOGUVOVLOGUEVO GTEAEXOG TOALOTOUL aypiov tumov |1
(Fiore et al., 1998, Marturano J. and Fiore L. 2002). MdAoto, o vaevbuvo o
mv emdnuia otédeyog amouovmbnke omd to Advo motapd, otV TEPLOYN TOV
Tipavov, dVO PNVEC TPV TO TPATO TEPICTATIKO YoAopn¢ mtapdiveong (Divizia et
al,, 1999). Zmv 0w uperétn oe mepiPorroviikd delyuato amopovoOnkoy
OVOGUVOLAGLEVE EUPBOAMUKA GTEAEYT TOAMOIMV.

Ta oteréyn Kats, Hal kot Kar arotehovv ta terevtaio oteréym aypiov Tomov
TOMOIOV 7oL amopovabnkay omyv EARGde. Alniovymbnkav mAnpmg eQtd
neployéc, ot VP2-2C, 3B, 3D kou tpunpoara tov tepoyov S'UTR, VP4, 3A, 3C kot
3" UTR. H vouvkAeotidikn clOykpion tov oteieyov Kats, Hal kou Kar avédeiée
opototnTa 99%-100% Kot 6T1g dEKUTPEIC YEVOLIKES TTEPLOYES TTOL peAeTOnkov. H
VYNA oLTH opo1OTNTO ONADVEL OTL KUl Ot TO TPIOL TEPICTUTIKG UTOLOVAOONKE O
id1o¢ yovotumog PV1.

ErupdcOeto, mpoypatonomdnke 1 VOUKAEOTIOKT Kol opIvoSIKT GUYKPLoN
TOV TPUOV CTEAEYOV UE TO TPoTLTO oTéAeyoc PV1 Mahoney kabmg kot pe to
epPomokd otéreyog Sabinl. H vOUKAEOTIOKN OUOIOTNTA GTHV KOWIOIKT] TEPLOY
VP1 ntav 81%, apketn yio va Katatdéel ta otehéym otov 1010 opotuno (Oberste
et al., 2003). H voukieotidkn cuykpion ¢ VPI1 yevopkng meployne tov Kats,
Hal kot Kar pe to euforhokd otéheyog Sabinl, £deiée dwapopd 19%, peyaidtepn
oV opiov 15%, mov poteivetan amd v ITOY, emPePfardvovrag OTL TPOKETON Y10,
oteréym aypiov tomov (WHO 2001). H ciykpion g apvolikng ariniovyiog g
VPI tov 1piodv eEMNVIKOV otehey®v pe 1o Tpotuno otéreyoc Mahoney avédeite
opotoTNTo 96% , MMSTOMOLMVTIOS TV OVAYKY 00T PNONG TOV TPWOTEIVIKOV SOUOV.

H avalnmmon om Pdon dedopévov oAANAovyldv 7ov Vo aopovctalouvy
oporoyia. pue to Tpio oTEAEYM, odnynce oe otergyn PV ayplov tdmov mov
omopovainkay omd v emdnuio ¢ AAPaviag v d ypovikny zwepiodo. H

VOUKAEOTIOKT] OHOLOTNTO HETAED TOV EMNVIKOV Kot 0ABoVIKOV GTEAEXOY Elvat
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95%-100% o11¢ JOQOPEC YEVOUIKEG TEPIOYEC. XTC QUAOYEVETIKA OEVTPO TOL
KOTOGKEVUGTNKAY G OAEC TIC YEVOUIKEG TEPLOYEG TAUPOVGIALETUL 1) GTEVY] GYEom
UETAED TV EAMANVIKOV Kol OAPOVIKOV 6TEAEXOV, KOOOC KOl 1] OHOOOTOINGT TOL
cluster ¢ emonuiog tov 1996 pe otedéym PV, 1o onoio amopovoinkay otny
Kiva v mepiodo 1991-1993, napéyoviog amodeilelg yio tnv Tpogievon tovg. Ta
otehéym Kats, Hal xon Kar mpoépyovtan amd tnv emdnuio toioiov tomov 1 oty
Alavia to 1996. Alhmote £xel avagepbel kol oty epyocio tov Fiore Kot cuv.
(Fiore et al., 1998), 011 TO GTEAEYOC TOL MPOKAAEGE TNV GLYKEKPIUEVT emdnuic
TMEPUGE KU1 GE YEITOVIKEG ypec ™G AAPaviag, omwg n [Novykochafio kot 1
EAAGO0.

Emiong, n per&m tov emdnuik®v oterey®v e AAPaviog oo tovg Fiore kot
ouv. (Fiore et al., 1998) &oeile ™ ovoyétion tovg pe oteréyn PVI1 mov
KukAogopnoav 1o IMokietdv to 1995. H voukheotidiky opotdotnta petaéd tmv
oABovIK®OV Kol TOKIoTAVIKOV oTerex®v ot VP1-2A yevouikn eproyn etvan 95%.
H peydin oavti opoloyioe odnynce otny vrdbeon 0Tl 0 10¢ EVOEXOUEVOC VO
nponAbe omd to IMoukiotdy, ywpic OU®ME Vo amodekvieTol Katt T€T010. Puoikd, dev
umopet vo eoupebel kot M mBavoTTe. 0 106 VO KUKAOPOPOUGE GTHV YOPO.
GUVTNPOVUEVOS amtd &val Oyt KoAO mpdypoppa epuPoitacpov. Ot peydieg kot
oevioteg petakvnoelg mAnfucu®OV Tov oKOAOVONGOY HETE. TO GVOYUO T®V
cuvopmv To 1991 evdeyouévog va 0dMyneay 6TV €icodo tov 100 otV AAPavia
Kot od exel oy EAAGOw, amd yhpeg 0mov dev NTOV OTUAAUYUEVES OO TOVC
noamoiovg. To yeyovog, emiong, 6t n AAPavio elvor pio xOpo HE PTOYO cVOGTNUO.
amoyétevong mbavov fondnoe oty e&dmimon Tov 100 otov TAnbvouo (Offerhaus
L., 1991).

H avolntnon oporoymv aAANAOLYIOV HE OVTEC TOV OWKOV UG CTEAEYOV
omv GenBank ce opiopéve yevokég meployég, EKTOG 0O TV OUOLOTNTO LE TO.
oAPovikG oTeEAEYN, 0ONYNGE GTNV OLOOTNTA HE GTEAEY aypiov TOTOV TOA0IOL |
OV ElYOV KUKAOQOPNGEL GE YOPes TG mpony ZoPietikng ‘Evoong (Ovkpavia,
Totlikiotay, Toeroevia, Ovlunekiotayv) v mepiodo 1991-1995 (Gavrilin et
al.,2000). H voukAeotidikny opootnto. avtn eivor ¢ taéng tov 90%-92% oe
uqua e VP1 yevouwne mepoys. Ta otedéym ovtd epgaviCouy peydin
oporoyio. petalhd Toug Ko Exel Bempnbel OTL aynKovy GTOV 1010 YOVOTLO TOL
oLoYETICETON LE TN GLUYKEKPIUEVT YE@YPOPIKN Tepoyn, (Yedtumog T) (Lipskaya et

al., 1995). Evdogépov mapouvctalel 1o yeyovog 0Tt GTOV 1010 YEMTURO CVIKOLY Kol
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oTeEAEYN, T omoia amopovabnkay oto Iakiotay to 1995 (Gavrilin et al.,2000),
EVIGYVOVTUG TNV OOy OTl TO OTEAEYOG MOV MPOKAAEGE TNV emONpio. 6NV
AMBavia to 1996 ko tépace ko otnv EAAGS0, eVOEXOUEVMG VO TPOEPYETUL GO
T otergyn Tov T yedTumov 1 va EYEL KOWO TPAYOVO UE QVTH. ZVUQMVO. LE TO.
TopoTave, oev amokAeietal N mbavi emdnuioroykn e€dmimon Tov 100 ard TV
Kivo péow IMokiotav omnv Avatomkn Evpomn.

H SimPlot avéivon tov Kats, Hal xou Kar espeaviler wo mepoyn 200
voukAeoTdlmy mepimov ot VP2 yevopikn meployr, OTOL 1 OHOIOTNTA TOV
EMMVIKOV oteréymv pe ta. aAPovikd megtel oto 78%. To omotéhecpo ovtod
TaPoLC1alel evOla@EPOV yioti 00N yel 610 cuUTEPUoa OTL TO TUNHO TV 200nt Tg
VP2 mepoyng mpoépyetor omd  avacuvovacpo. Xt SimPlot  avdAivon
napovcialeTon entong aAAn o meployn 240nt ot VP, 6mov vrdpyetl amodToun
ooy omv opotomrto (92%) TV eAANVIKOV kol aAfovikdv oteieydv. H
VOUKAEOTIOKY] ot Olapopd tov 8% odev elvar duvatd vo ogeireton o1
CLGCMPEVCT UETUAMIEEDY, EQOCOV TO. EAMNVIKG pE To oAPoavikd oTeAéym
KUKAOQOpN GOV TNV 1010 TEPIOS0 Kl 0 PLOUOC CLGCOPELONG UETUAMIEEMV KOTA
™ Owpkeln emonpiag otn VP1 mepoy €xel vmoroyiotel oto 1-2% avd ypovo
(Kinnunen et al., 1990). ®owvopeve avacuvoLacspol peTalld GTEAEXOV TOMOIMOV
evromifovtol Kuplwg o©TN U KOWIOWKTY TEPLOY] TOU  YOVIOIOUOTOC TOUG
(Georgopoulou and Markoulatos , 2000; Cuervo et al., 2001; Karakasiliotis et al.,
2004; Paximadi et al., 2006, Paximadi et al., 2007). Avtoriayég YEVETIKOD DAKOD
STV Ko d1oKy Teployn mapovsialovrol ondvia, evromopevol oty VP1 (Martin
et al., 2002, Blomqvist et al., 2003, Dedepsidis et al., 2008), evd avacuvovacudc
ot VP2 neproyn dev €xet avoepbel ahrote ot PifAoypagio.

H avalnmnon otn GenBank adiniovyidv mopopoimy pe ot TV TUNHATOS
tov 200nt amokdAvye péytomn opototnta (81%) pe 10 otérexoc PVI1, CHN-
Yunnan/92, mov amopovobnke oty Kiva 1o 1991, Onwg paivetot Kot oty ekovo.
3.1 n opoldTTO. TOV EAMVIKOV KOl TOV KIVEQIKOL GTEAEYOVE KLUUIVETOL HETOED
67-88% ot1¢ 010.90peg YeVOIKES Teployes. H meployn oty onola 1 opolotnTo. e
10 CHN-Yunnan/92 Eemepva tqv oportotnto pe 10 oAPavikd oTéAeyog eivar m
nepoyn tov 200nt oty VP2, Av kot ot mwhnpogopieg avtég emPefaidvovy tov
avaouvovaoud otn VP2 yevouikn meproyn, 1 voukieotidikn opotomnta tov 81%

oev elvarl opket v vo Koatadeiéelt 1o KIVECIKO OTEAEXOC ™G TO OO0 NG
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nopepParropevng aAiniovyios. Evdeyouévarg o 80tng vo. givon amdyovog Tov
GTEAEYOLG TOL KLKAOPOpNoE otV Kiva.

Oocov apopd. ot QUAOYEVETIKY] GYECT] TOV TPLOV CTEAEYMV UE TO TPOTLT
otel&ym 1oV eviepoiov, atilel va onuelmbel 0Tt Kol GTIC TECGEPIS KOWIOIUKEG
TEPLOYEC TO. PUAOYEVETIKG Oévpa Ede1&av Tavoun o TV EVIEPOIOV LE Baon Tov
opOTLTO TOVG (e1KOVEG 3.2-3.5). AvtiBeta, 6TIC AEITOLPYIKES TEPLOYES (E1KOVES 3.6-
3.12) 1 oéon YovoTLOL-0POTULOL d1OKOTTETHN Kot TTapoTnpeitorl ta&ivounon e
Baon 11 OHAdEC TV EVIEPOIDOV GUUPMVE KOl UE TO MO APOCPUTO GUGTUO
tagwvounong toug (King et al., 2000). Eropévag, chupmve Kot He TG EkOveg 3.6-
3.12, ot CAV2, CAVI12, kau CAV16 opodomorovviarl poll EKTPOCHRTOVINS TV
oupdda A tov evrepoinv, ot CAV9, CBVS ko E9 cuykpotovv v opdde B kat o
EV70 epgaviCeton mévto amopovopuévog cuvictovtog thv opdda D. EmmAgov, ta
TPOTLTTO. K01 KAWVIKO OTEAEYN TOV TOMOIDOV OMHOdOTO00VTIOL G OAEC TIG
AEITOVPYIKEC TEPIOYES HE TOVG EVIEPOIOVG TG opadog C, evioyboviog Ty Gmoyn
OTlL 01 TOMOIOL £YOVV TOAAEG OUOIOTNTEC LE TOLG EVIEPOIONE TNG CUYKEKPILEVNC
ouadag. To yeyovog pdhota. 6Tt 01 TOAMOTIOL StopEPOLY amd To HEAN TG ouddag C
HOVO  oTNV  KOWIOWOKY TEPLOYN, OONYNCE OV Gmoyn OTL O  YEVETIKOG
aVOoLVOLOGUOG £XEL OIOPUHOTIGEL EVAV TOAD ONUAVTIKO pOAO TN EEEMEN TOVG
KoOOC Kol otV ovaykn ovobedpnong Tov CULCTNUATOC TOSWVOUNONG TOV
EVTEPOIMYV, OOV TAEOV 01 ToAoiol evrdybnkav oty opdda Twv HEVC (Brown et
al., 2003).

Eivon onuavtiko vo toviotet ot o oteréym Kats, Hal ka1 Kar aropovodnkay
omo un epfortacuéve. moudid abiyyovmv, pEAn wag ouddas TAnbucuol pe Qtoym
vylewn. TETooV €100VC OUAOES, ATOUMV TTOV EXOVY EEPLYEL TOV EQUPUOLOUEVOL
TPOYPUUUATOS EUPOAMAGHOD, BE®PovVTAL LYNAOV KIVOUVOL Y10 TNV E16000 KoL TNV
e€amhmon evog Gyplov GTEAEYOVG GE piaL yOpa, onmg 1) EAAGSa, amohioypévn tov
noMoiwv. To yeyovog pdiota 0t katd ) ddpkelo TG emonuiag otnv AAPavia
dev avapépbnke Kavéva, KpoLoo ToMopveiitidag oty Itaiia, Lo ydpo pe Tor
KOAO oy€d10 euforacpov, Tapoio TO HEYAAO HETAVOGTELTIKO KOUO TOV AABavhv
TPOC TN YOPO CLTH, OONYEL GTNV AVAYKN YIOL TV EQUPLOYN EVOC TOAD KoAoD
TPOYPAUHOTOC EUPOMACHOD, OKOUO KOl GE YMOPES Ol OMOIEG OEV (QUIVETOL VO,
KIVOUVEVOLY GUEGH. OTtd EMONUIES LLE TOMOTLO.

H popuokn avdAvon oAOKANPOL TOL YOVIOIOUATOS TV TOAOIMV, Kot Oyt

uovo g VPI1 mepoye, ommg mpoteiver 1 ITOY (WHO 2001) xabdg kot o
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YOPOKTNPICUOC  HETOAMGEEMV KOl OVOCUVOLOGUMYV, OTOTEAODV  avOyKOio.
apobmobecn  ywo TNV OvVOYVOPIST]  VEDOV  OTEAEYOV  UE  QLENUEVN
VEVPOLOACUOTIKOTNTO, OTC TACICIO. HIOG 7O ONOTEAEGUATIKNG EMONTEIOG TNG
TOMOMVEMTIONS. AV KOl TO TEAELTOIO YPOVIQ. £YOVV TEPLOPIOTEL TA KPOUGLOTO.
TOMOUVEMTIONG, KUPIWG OTIC UVETTUYUEVEG YMPES, Ol MO TPOCPUTEC EMONUIES
omv AABavio to 1996 (Prevots et al., 1998), otnv Ivdia to 2000 (Kohler et al.,
2003), omv Boviyapio to 2001 (Kojouharova et al., 2003), otn Niynpio kot to
Zovddv to 2004 (CDC 2005) omotelolv 1o TTPOEOOTOMNGY YO O OTEVN
nopokorovOnon yoo v emitevén TOL OTOXOL TV  UNOEV  KPOLGUATOV
noMopveritdag. H aviyvevon pndioto moroiov oe nepiparroviikd ostypato 600
LIVEG TPV TO TPADTO TEPICTUTIKO YoAapnC mapdivong oty AMBavia (Divizia et
al., 1999) kot Tpelg uveg TP TV omMOUOVMGT] 0O TEPIGTATIKO TOAOUVEAITIONG
omv Ivéia (Desphande et al.,, 2003), odnyobv omv oavdaykn emiPreyng Tov
TEPIPAAAOVTOC Y10 TV GVOYVAOPLIOT] KOl LEAETT GTEAEXDV OV KUKAOQOPOVY GTOV

TAnOvoud.
4.4 MEAETH IN'ONIAICMATOX XY TEAEXOYX LR11F7

Tov lovAto Tov 2005 aropovodnkay amd tov Inveld motopd 0vo oTeréyn Kot
ond 10 Proroyiko kubapioud g Adpioag €61 oteréyn eviepoimv. H vymin
voukAeotidkn] opotdtnrta (99-100%) g VP1 yevoukng mepoyng petald tov
QOUOVOPEVTOV OTEAEYMV OONYEL ©TO GULUTEPUCHO OTL TO OTEAEY OLTA
potpaovrol Tov 1010 YOVOTLTO Kol MG €K TOVTOV, OTL O 1010¢ 10¢ amouovminke ard
TO 0OTIKG AVpoto. kot ard tov IInveld omy meploy g Adpioag. Ta 1o Adyo
oUTO oAAN AoV ONKE 68 OAMOKANPO TO Yévopo TO otéreyog LR11F7.

Mo tov yopoxtnpiopd tov LRIIF7 ovuykpibnke 1 vouvkAieoTidikn Kot
apvolikny aAdniovyio. g VP zmepoyic pe mmv aviictoym tov mpoTuI®v
otehey®v TV eviepoidv. H oclbykpion avtn &deiée 78% vouvkieotidiky kot 93%
opvo&ikn opotdmnTa pe to mpdturo otéreyoc E7 Wallace. Zopgmva pe v tdon
TOV TEAEVTOIOV ETMV, ONAadn OtL N kKordtaln evog eviepoiol Paocileror oto
Kpunipo ¢ opowdmrag >75% (ko >85% opvo&ikng) TG VOLKAEOTIOKNG
aAniovyiog g VPI pe avt) tov mpotumov oteréyovg, to LR11F7 aviikel otov
opoturo E7 (Oberste et al., 1999). 1o guioyevetiko dévipo v ) VPI (ewova
3.17) 10 otéhexoc LR11F7 ta&wvopueiton pe to mpdtumo oteheyoc E7. H yeverikn
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Keoddaio 4 oG
amoctocn HETaEL TV dvo v elvan 25,3%, oe avtifeon pe mPoOnyovuEVEG
HEAETEC, OV LIOSTNPICOVY MG HEYIOTN amdKkAlon TO 25% pe TO TPOTLO GTEAEXOG
(Oberste et al., 2003). To yeyovog avtd vrodeikvouel to otédeyoc LR11F7 wg¢ éva
vEO TOTO EVTEPOTOV, GYeTILONEVO pe Tov opotumo E7.

Mo mv emdnuoroyikn ovoyétion tov LRI11F7 pe driia oteréyn E7,
KOTOUGKEVAGTNKE QUAOYEVETIKO O&vipo oe tunua ¢ VP1 yevouikng meployng
(ewova 3.26). AO TV QUAOYEVETIKY GVAALGT EIvol EUQUVIAC 1| GLGYETION TOV
eMVIKGOV otehey®dv pe E7 100¢ Tov aropovobnkay otnv Kive v epiodo 1997-
2000 ko1 Oyl pe oTEAEYN TO OMOl0 KUKAOQOPNOUV G MEPLOYEG MO KOVIIVEG GTNV
EALGO0. Evtoltolg, to. eAANVIKG 6TEAEYM 08V TTUPOLGIALOVY VYNAT] ORLOIOTNTO e
T KIVECIKO 0TEAEYN OAAG OVTE pE KOO0 AALD GTEAEXOC TOV Omoiov 1| aAAnAovyia
eivar koratebeevn ot GenBank. Baocilopevol ot @uAOYEVETIKY avdAvon oe
tunua ¢ VP umopovue vo vroBécouvue v mpoéievon tov LR11F7 and éva
GTEAEYOG, TO Omoio KukAogopnoe otnv Kiva pepikd ypovie mprv. O apBude
KoatateBeiévoy aAiniovyiov E7 1dv, akopo Kol 6T GUYKEKPIUEVT] TTEPIOYN TOV
YOVIOIOUOTOC, eivon eE0IPETIKG LIKPOS, MOTE VO EEAYOVUE UOPUAT] GUUTEPCCLOTO.
Y10 TNV ETONHIOAOYIKT] GUGHETION UE GAAOVG EVTEPOTONG.

Oocov apopd 6T QUAOYEVETIKT OVAALGT OV TPy HOTONTOMONKE EEYMPIOTA
Yo K4Oe yevokn mepoyn), 1o LR11F7 @aivetal vo vaakovel 6To YEVIKO Kavova
Y10, TOLG EVIEPOIONE TOL CPOPE TN JLOKOTY| TNG CLOYETIONG YEVOTUTOV-0POTHTTOV,
7OV ERPaVICETOL 6TV KOWISOKN TTEPLOYN, GE MEPLOYES TOV KMIIKOTOIOVY Y10, TIG
Aertovpykeg mpmteiveg Tov 100 (Lindberg et al., 2003; Bolanaki et al., 2005b;
Lukashev et al., 2005; Kottaridi et al., 2006). e avrifeon pe mponyoOOUEVES
QUAOYEVETIKEG UEAETEG IOV TPUYUATOTOMONKOV OTIC UN OOMIKES TEPIOYES TOV
yevouorog obyypovav oteieyov HEVB eviepoidv (Lukashev et al., 2003,
Lukashev et al., 2005; Bolanaki et al., 2007, Kottaridi et al., 2007), xo
AVOOEIKVOOUY QUAOYEVETIKEG GYEoELS Ue Ta Tpotuma otereyn E30, E1 kot E9, 1o
otéheyog LR11F7 opodomoieitor pe ovyypovoug eviepoiots. Mdiiota, OAOl
aVOQEPOVTOL amopovouEvol amo tnv Notwo Acia petd to 2000. Movn eéaipeon
amoterel M 2A yevouky meployn, omv omolo. o LR11F7 opadomoweitar pe
npoTLTO. oTEAEYN eviepoi®v HEVB, tov onolov 1 anopdvoon tpoyuatorominke
npv 10 1960. Ta amoteréopota avTd TOUVOE V. KATAOEIKVOOLV TNV O0POPETIKY
e€eMKTIKN Tieon o1 2A YEVOUIKY TEPLOY OE OXECT WE TIC GAAEG U1 KOWYIOIOKEC

TePLOYEG, LLOBEST IOV Exel Tpotabel eKTOC amd T 2A Kot Yo TIC TEPLOYES 2B Kat
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Kepdiaio 4 2uintnaon

2C (Bolanaki et al., 2006). Qo61000, 08V UTOPOUV VO OTTOKAEIGTOUV QUIVOLEVO.
YEVETIKOU 0VOGLVOLOGHOD HE KOWVOUG TPOYOVOLS TV GUYXpOovmVY ateieymv. Elvat
mOovOV TO. OVOCLVOVLOCUEVE OTEAEYN VO UKOAOLONGOV OLPOPETIKG eEEMKTIKG.
LOVOTLATIOL, EPUNVEVOVING £TCL TN OTEVI] PUAOYEVETIKY GYECT HE TO TPOTLTN
GTEAEYN GTO GUYKEKPIUEVO TUN O TOV YOVIOIDUOTOC,

Ono¢ nopovctalerar kot ot SimPlot avaiven oAOKANPOL TOL YOVIOIOUGTOC
tov LR11F7, n P2 xon P3 meproyéc etvar cuvinpnuéveg Hetald Tmv EVIEPOIDY TOV
i61ov eidovg (Brown et al., 2003; Oberste et al., 2004). And 1) QULAOYEVETIKY
avdAiven eivar epgavng 1 cvoyétion tov LR11F7 otig Aettovpyikég meployeg Tou
YOVIOLOMOTOG HE cUyypova. oteréym eviepoivv (EVT74, EV8S, EV86 xat EV100),
T0. Omola €youvv yopoukInplotel ¢ véol tumot eviepoiov HEVB (Oberste et al.,
2007). Emnpdobeta, to LR11F7 @aivetor va popdleton v 3A-3B-5"dkpo g
3C pe 10 otéheyog NHI5-0601 ko tumpa ¢ 3D pe tov evtepoio EV86, oteléym
OV EMIONG EYOLV YOUPUKTNPICTEL MG VEOL TUTOL EVIEPOIMV, OTOUOVOUEVOL Kl Ot
dvo ot Notwa Acia.

Amd v avaivon tov yoviditoporoc tov LR11F7, mpoteiveton o¢ mbavn
npoérevot) Tov 1 Notwe Acia. Paivetar OTL EvTovo. £EEMKTIKA YEyovoTa £YOLV
AAPeL xOpo 6T CLYKEKPILEVT YewYpaikn meproy]. H avapuén tov yovidiopdtov
OTEAEY MV OULPOPETIKOV OPOTLAIMY TNG TEPLOYNG, TTBOVOV 00Ny oE 6T ONpovpyio.
VEOL GTEAEYOVC, TO OMOL0 KaTO. TNV TTopeia Tov mpog v EALLOQ anéktnoe T 01K
tov efeMktiky 1otopia. H @uioyeverikn ovdiven tov S10QopmvV TEPIOYDY TOV
yoVIOIOUOTOG Exel avadeibel aveEaptnn eEEMEN TOV SOMIKAV Kot AEITOVPYIKOV
YEVOUKOV TUNpoTOV. Ta KUKAOQOPOUVIO GTEAEYN TMV EVIEPOIOV QUIVETUL VO.
omoteAOUVTOL 0mtd Evay TANOVGUO OPOTLTIKEG SLOKPITAV KOWIOIOKOV TEPLOYDV, O
omoieg cuvovalovral eAeBlepa e o TANOMpO Asttovpyikmy yovidimy., EmmAgoy,
UEAETEG OAOKANPOL TOL YOVIOIOHOTOC avacvvovacpeveoy Ell  oteleymv,
avédetéav oopopés oty taboyéveln cvoyetiiopeves ue petarraéeg otig S UTR
kot VPI yevopwkég neproyéc (El-Sageyer et al., 1998; Chevalier et al. 2004). H
KOTOVONGT TOV UNyevicudv e£EMENG TV eVIEpOiOV elvol amapaitnn yio Tov
Ereyyo ¢ maboyéveldg toug. Me v aAAnAovyion OAO Kol TEPICCOTEPMV UKDV
YEVOUATOV, OIEUKOAUVOVIOL Ol EMONUIOAOYIKEC HEAETEC OTOUG EVIEPOIONG,
UEAETAOVTUL YEVETIKO VED, OTEAEYN, KOl MG €K TOUTOV OMOKUAVTTOVIOL OAO KO

TEPIGCOTEPT. OTOLYXELD V1oL TNV £EEMEN TOLC,
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Kepoiaio 4 2vCiTnon

4.5 MEAETH I'ONIAICMATOZ XTEAEXOYX LR31G7

Y10 OGULYKEKPIMEVO TuNMo. TG Owrping mapovotaletar 1 oviivon
OAOKANpOL TOL Yovidibpotog Tov oteréyovc LR31G7. O eviepoiog owtdc
amopovobnke and 1o froroyiko kaboupiouod mge Adpioag tov Oktoppro tov 2005.
AMnrolyon tuupatog e VP yevopkng meployng Kotétale 10 OTEAEXOC
LR31G7 otov opotvmo E3. Zopgwva pe 1o 0ca yvopilovue, dev £xet avapepbel
KUKAOQOPIO. TOL OCULYKEKPILEVOL opotimov oty EAdda. Ot mo  ocuyva
amopovmuEVoL opoturol eviepoivv oty EAAGda etvar ot E6, E13 kot E30 oty
emdnuio. donmeng unviyyitidag Tov 2001(Siafakas et al., 2004), ko o1 E4, E6, E9,
El14, El15, E25, CAV6, CAVI15, CAVA24 kot CBVI oand mepiotatikd
EYKEPOUMTIO0C Kot donmTng unviyyitidog tnv mepiodo 2005-2007 (Frantzidou et al.,
2007; Papa et al., 2009, Logotheti et al., 2009).

H vovkieotidikn cvykpion tov LR31G7 pe 1o npodtvmo otéheyog Morrisey
KU1 TO HOVOOIKO TANP®S ahAniovymuévo otéheyog E3, PicoBankDM1E3, avédeiée
drpopd 17%-24% kot 7%-21% avtictoryo. oTig O18popeg YeVoLIKEG teployes. To
EMMVIKO OTEAEYOC QUiveTol Voo HOGlEl TTEPIGCGOTEPO HE TO KAMVIKO GTEAEXOC
PicoBankDMI1E3, 1o onoio amopovobnke ot Pihavoio to 1998 and acbevn ue
dwfntn kot éxel cvoyeticbel pe 1 ouvykekpiuévn acBévero (Williams et al.,
2006), mopd Le TO TPOTLTO GTEAEYOC.

H ovhoyevetikn avéivon g VPI mepoyng (ewove 3.39) yioo v
emdnuoroyikn cvoyétion tov LR31G7 pe drhiovg E3, amoxdivye ) oyéon tov
pe E3 otehéyn mov kukAopopnoav v ot ypovid (2005) oe Acia kot Evpomn,
VIOONAMVOVTOG YPOVIKY Kot Oyl TOMIKY ovoyétion avtov. H otevi) toug
@uAoyevetikn oyéon uall pe ta. VYNAL TocooTd opuoldTNTS HeTalh Toug, odnyel
610 cLUTEPOGO OTL 0 1010¢ 10¢ Kukho@opnoe oe EALGOw, Todhia kot lorwvio To
2005. Znuepa 1 toeion ueTddoon ToL 100 0O WK TEPLOYN GE W10 AAAN EMITPEREL
TV TOYKOGUI0 KUKAOQOPIX TOV 100 EEMEPVAOVTUS TU GTEVO. YEDYPUPIKA OPLa. EVOS
nAnBuvouov. Eniong amd 10 1610 UAOYEVETIKO O&VTPO Umopolue Vo vtobécouue
™V KukAogopio Tov 100 otnv Evpomn vy eptd ypovia mepimov, mpv avtog
nepdoet otV Acio. Q61060 dev UTOPOVUE VO EYOVUE UOPUAEIS VTODEGELS Yo TV
emonuoroyikt totopios tov LR31G7, g ko eivor Atyo ta otedéym E3 mov £yovv

ueietnBet Kot yro to omoia vapyel Kataredeiuévn ariniovyio ot GenBank.
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210 5'GKPO TOL YOVIOIOMUATOC 1) VOUKAEOTIOWKT opototnta. tov LR31G7 pe to
otéheyoc  PicoBankDMIE3 eivol moAd vymAn oe oyfon UE TO LAOAOITO
yovoiopa. H oyéon ovt petaéd tov ovo v oty 57 UTR-2A mepoyn
evioybeTol ontd To avTioTOLO. PLAOYEVETIKG dévtpa. (etkoveg 3.27-3.32). X7 ovt)
mv meployn o 0vo E3 otedéyn ta&ivouovvion pall, kot oty 16100 opdda pe 1o
TPOTVTO GTEAEYOC GTNV KOWIOOKY TEPLoyn, emPefardvovtag yior GAAN Lo Qopd.
ott avnkovv otov opotvro E3 (Bolanaki et al., 2005b; Kottaridi et al., 2006;
Mirand et al, 2006). Ta LR31G7 ka1 PicoBankDMI1E3 &wympilovior ota
QLAOYEVETIKG. OévTpa TV Tteploymy 2B-3D. H vrobeon oty omoia 00nyodpoacTe
Y10, OVOGUVOLUGHO UETAED KUKAOPOPOUVTMV GTEAEYMV LIOGTNPILETAL EVTOVO. OO
mv avdAiven SimPlot (ewova 3.40).

H Aertopepng avaivon g neproyng VP1-2A anoxkdAvye oyt pdévo to 60t
TOV YEVETIKOU VAMKOU OARQ, KUl Y100 TPMTN QOPE. 6TOVE U1 TOMO EVIEPOIOVG, TNV
oxp1fin B€on tov avacvvovaouo, 0 orolog evrontileTat otig Ooelg 3357nt-3364nt
TOV yovidihuatog. Xt ewkoveg 3.41 kar 3.42 eivon eugovng M avroAioyn
YEVETIKOV Teproydv petaéh tov E3 otehéyovg PicoBankDMIE3 ko tov E25
otergyovg NO-519, nov amopovmbnke ot NopPnyio to 2003. Aapfavovrtog
VOWYT OTL YEVETIKEG GVTUAAQYEC YIVOVTOL KUTO TNV TALTOYPOVN HOALVOT) EVOG
KUTTOPOL peE dVO 100G, O OVUGLVOVUGHOG HETUED TMV TOPOTAVED CTEAEXMV Elvol
amiBovo va. £yel ovpPetl, agpov to PicoBankDMI1E3 ko1 NO-519 amopovaodnkay to
1998 «xou 1o 2003 avtiotoyo. Zvverdg, @Qaivetor 0Tt O10-OPOTLTKOG
ovaoLuvovaouog xel tpaypatorombel tpocearo uetatd tov E25 otehéyovg NO-
519 kot k@mowov amoyovov tov E3 otedéyovg PicoBankDMIE3. Agv amokAeietan
BéPara ko to evoeyopevo ta E3 otedéym mov kukhopdpnoav to 2005 e Evpirnn
Kat Acia (eiova 3.39) 1| ot apecot andyovol Tovg va. ovaduvovdotnkay e to E25
oteheyos. H emPePainon tov nopanave vrobecewv pmopel vo yivel HOVO otV
TEPINTMON TOL KOTOTEOOVV VOUKAEOTIOKEG OAAAOVYIEG Y10 TG GTEAEYN CLTA KO
€ GANEC YEVOLUKEG TEPLOYEC.

‘Oocov apopd TN QLAOYEVETIKY] 0vOALGT OA®V TOV TEPLOYDV KUl GE CLUPMVIN
ue mponyovueveg peréteg (Lindberg et al., 2003; Bolanaki et al., 2005b; Lukashev
et al., 2005; Kottaridi et al., 2007), to LR31G7 ta&wvopettar pe otedéyn Tov 10100
OPOTUTOV OTIC KOWIOWOKEC TEPLOYES. 2TA, PUAOYEVETIKA OEVTPO. Y10 TIC TEPLOYES
2A-3A mopornpeitanl cLGYETION e dPOPETIKOVG eviepoiovg oe avribeon pe to

Quroyevetikd. Oévipa tov meploydv 3B-3D, omov 1o LR31G7 tafivoueitan
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ouveymg pe CAV9 otehéym mov amopovotnkav oty KovPa v nepiodo 1999-
2000. H ovveymg guioyevetikt cuoyétion tov LR31G7 pe ta kovPaveéCika CAVO
GTEAEYN VIOOEIKVVEL TOUVO OVOGUVOVLAGHO GTO HOKPIVO TAPEADOV TOL GTEAEYOVG
HOC.

Y1 puAoyevetikd 6évipa yia Ti¢ 2C kat 3D yevouikég neproyég (ewdveg 3.34
Kot 3.38), cvpugpova kot pe tponyovueveg peiéteg (Bolanaki et al., 2006, Kottaridi
et al., 2007), xobmh¢ kot yio T1ig 3A ko 3C (ewdveg 3.35 kan 3.37) T cOyypova
oter&ym evrepoiov poll pe to LR3I1G7 dnuiovpyoldv pio. QUAOYEVETIKY OUGO0
Eeyoprotn and vt Tov apoéturowv HEVB. H mopampnon avm evioydet v
vdbeon o6tt o1 2C kot 3D, kot mBavag kot ot 3A kat 3C, eivar donpnuéveg
Hetall TV cLyypovey oterexdv. Emurhéov, 610 uAoYeveTIKO 0&vipo Yo Ty 3D
10 otéheyoc LR3I1G7 pall pe mpoc@ato amopUoVmUEVE CTEAEYT TUEIVOLLOVVTOL GTN)
@uroyevetikn oudda tov El. Evtoltolrg, obueovo pe mponyoOUEVEC UEAETEC
(Oprisan et al., 2002, Lukashev et al. 2003, Lukashev et al., 2005), oteAéyn mov
tavopovvtar pe to El1 omnv 3D wtpoépyovral kupimg amd T dekaetio tov 1980.

To @avouevo Tov ovacLVOVAGHOD €yl ueAETNBEl EKTEVHC GTOVG TOAMOTOVG
(Georgopoulou and Markoulatos, 2001; Dahourou et al., 2002; Guillot et al., 2000;
Karakasiliotis et al., 2005; Paximadi et al., 2006). Ta televtaia ypovia 1 Tpocoyn
EYEL OTPOPEL GTOVG U TOMO EVIEPOIONS, apoL £xel Ppebel OTL TpoOTLTIL. OTEAEYM,
onwg ta E18 ko CAV21, eivan avacvvdvaopéva (Hughes et al., 1989; Andersson
et al., 2002; Oberste et al., 2004) kaODC VIAPYOLY KOl UTOOEIEEIS Y10 AVTOAALYEC
YEVETIKOU LAMKOU petalld kukAogopovvimv oterey®dv (Lukashev et al, 2003).
[Tapd ™ peydAn mpoodo o1 HEAETN] TMOV UVOCLVOLUCUMV GTOVE U TOMO
evtepoio, o axpifn onuein avacvvdvacuol Exovv Kaboplotel UOVO GE
euPoroka oteréyn moioimy, Sabin (Dedepsidis et al., 2007, Karakasiliotis et al.,
2004).

2T0V¢ Un TOAMO eVTEPOIONS, AOYM TNG LEYAANG YEVETIKNG TOKIAOHOPPIOG Kot
™G EAAEYMG LYNANG  OHOOTNTOG HETOED  VOUKAEOTIOKGYV — GAANAOLY IOV
GUYYPOVMV OTEASY®V EVIEPOIMV, elval EUMPETIKG OVOKOAOC O EVIOMIGUOC TOV
onueiov avacuvovacuon petaéd avtov. Tapdio avtd mpémel vo. TOVIoTEL OTL N
LEAETN OAOKAN POV TOL YovidrdpoToc Tov LR31G7 amokdAvye 1o okpiféc onueio
TOV OVOGVVOLUGHOU UETAED KUKAOPOPOUVI®OV CTEAEYDV EVIEPOIMV, OTTOTEADVTAG

Eva oKOUO, PN 6T HEAETT Kot TNV KaTavonon g eEEMENC TV EVTIEPOTDOV.

3~

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:51:20 EEST - 167.114.118.212



Kepdiaio 4 2uintnaon

4.6 MEAETH T'ONIAICMATOX XTEAEXQN LR5SIAS KAI
LR61G3

Y& oautd TO TUNUO NG droTp1PNg mopovstaleTal 1 avaAvGT OAOKANPOL TOL
YOVIOIOHOTOC TV oTeAey®V eviepoivyv, LRS1AS xot LR61G3, 1o omoia
amopovodnkoay ond to Proroyikd kabapiopuo e Adpioag o Mdato kot Iovvio Tov
2006 avrtictorye. H oddniovypon tg VP yevoukng meployng xotétale to
oteAéyn otov oporvmo E6, mupovcialoviog 77% kot 93% VOUKAEOTIOWKY Kot
OMVOEIKY] OHOLOTNTO OVTIGTOWYO HE TO TPOTUTO oteheyos D’ Amori. H vyman
VOUKAEOTIOWKY opotdtnta (99-100%) oe dheg T1g aAANAOU N UEVEG TTEPOYEC HETAED
TOV  omopoveBEVTOV oteleywv odnyel oto ocuvumépaopo Ott 0 1010 10¢
KUKAOQOPNGE 6TOV TANBLGUO THE AGPLoag Y10, TOLAAYIGTOV dVO UNVEG.

Ta oteréyn LRS1AS xou LR61G3 peretnBnkoav wg mpog o dvo oteréym E6
ov amouovooay ot Lévéque xor ovv. (Lévéque et al., 2007) and acbevn pe
VLY YITIO0 PN GILOTIAOVTHS dVO d0POPETIKEC KLTTUPIKEG GEPES. To Eva oTéleyOC
gyel TV Kavomto. capocvykoiinong (HAEV6), eve to diro ot (NHAEV6). Ta
000 OTEAEYM POIVETUL VO YPNGILOTOIOVV OLUPOPETIKES 0O0VG Y10 TV EIGOO0 TOVG
ota kuttopa. ITévre apuvoléa otig VP1, VP2 kou VP3 mporteiveg gaiveton vo iva
vrevbuva Yo TIG OWPOPETIKEG 1W010TNTEC TV OvO 1WHv. H dwpnon g
KOVOTNTOG COGLYKOAANGNG Qaivetal vo ogeiietal oty Lmapsln Bpeovivng ot
Béon 163 (T163) ¢ VP2, Barivng ot BEon 62 (V62) g VP3, yAovtauvikod o&d
ot 0éon 88 (E88) kat Parivn otig Béceg 139 (V139) ko 157 (V157) g VPI.
Ta otehéyn NHAEV6, yapoktnpilovror omd oravivnp (A163) ot VP2,
toorevkivn (162) ot VP3, Avoivn (K88) kot aiavivn (A139 ka1 A157) ot VPI.
Ta oteréyn LRSIA ko LR61G3 mapovsialovv 1o mpoétvmo tov HAEV6
otereymVv Y10 11 Béoeig, T163 g VP2, V62 ¢ VP3 kat V157 g VP, evo oTig
Béoeig 88 ko 139 VPI vrdapyovv to apvoééa mov yopoaktnpilovv 1o oTereym
NHAEV6 (K88 kot A139). Ot apuvolikég avtég Beoelg evromiloviol o€ OOUIKES
TEPLOYES TOV KO1810VL 7oV eNPedlovy TV TPOGIEGT) LUE TOV KLTTUPIKO LILOSOYEQ,
™ otafepotnta Tov Kayidiov kot v maboyéveln tov 100 (Minor et al., 1986,
Page et al., 1988, Muckelbauer et al., 1995). O cuvdvacuog TOV aVOEEDY GTIC
ocuykekpluéveg Oéoeig mov epovifovrat ota oteréyn LRSTAS xou LR61G3 ka1 0

POLOG TOVG OTIG O1G.POPEG 1010TNTES TOL 10V 0.&ilel va. diepeuvnOel mepottépw.
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[ mv emdnuoroyikn avaivon tov LRSTAS kot LR61IG3 kot 1
ocuoyETion Toug pe oteréym E6 mov kukiogopnoay oty EAGdo 1o 2001 kou to
2007, KoTaoKeLAGTNKE QLAOYEVETIKO 0&vipo (ekova 3.56) oe tunua tng VPI
YEVOUIKTC TEPLOYNG KOWO Y10 TU GTEAEY LTA, KOOMG KO Y10 GARD. OTOUOVOUEVTL
oe GAheg yewypagwés meployés. H oteviy @uloyevetikn oyéon kot M LynmAn
VOuKA£OTIOKY opotdtrta (98%) petalld tov mEPPUALOVIIKOV OTEAEYDOV KoL
VTV TOV UTOHOVOINKAY 0td TEPICTUTIKA donIng unviyyitidag to 2007 odnyel
OT0 GUUTEPACUO OTL KMVIKA Kot epiBailoviikd oteréyn uopalovial Tov 1010
YOVOTUTO.

Elvor onpovtikd vo toviotel 0Tt otV TepoLco UEAETN] OTOHOVOOM KLV
otehé&ym E6 amd to Proroyikd kobopiopd g Adpioag éva ypovo mpwv TV
OmOUOVMOoT] TOVG Omd MEPICTOTIKG Gonming pnviyyitwag. O Eheyyog Tov
nepipdAhovioc €xel ypnoworombel pe emTuyics Yoo TOV TPOSOHopoud NG
KUKAOQOPIOG GE &vol GLYKEKPIWEVO TANOuoud dypwv oAhd Kot epPforakdV
otehey®v moMoidv (Manor et al., 1999, Divizia et al., 1999, Hovi et al., 2001,
Hovi et al., 2005), kafdg eniong Kol OC TPOYVOCTIKO EPYUAEIO HIOG KUl CTEAEXN
TOMOIOIMV EYOVV OvIYVeEVLTEL o€ TEPIPUALOVTIKG. JEIYHOTO TPEIS UNVEG TPV TNV
OOUOVMOT] TOVG OO TEPIOTATIKG oMopveritidoag (Deshpande et al.,, 2003). H
HEAET TEPIPUAAOVIIKGV OSYHOTOV OVIVELCE OTEAEYN WUN-TOAIO EVIEPOI®V
(Shieh et al., 1997; Shieh et al., 2003; Sedmak et al., 2005), aArd cOp@ova. e TV
vrapyovoa PipAoypogia dev LVIPEE GLGYETION TOV OTOUOVOBEVI®OV oo TO
ePIBAALOV EVTEPOIOV HE KMVIKG GTEAEYN.

Y10 @uAoYeveTIKO O6&vipo G VPI yio v emdnporoyikn GUGYETION TOV
LR51AS xou LR61G3 pe ahia E6 otedéyn Oev mapornpeitol GUGYETION UE TO
OTEAEY TOL aopovOONKaY amd TNV emonio donmmg unviyyitidaeg tov 2001, Ta
TEPIPUALOVTIKG OTEAEYN Kol TO KAMVIKG oTeAeéyn tov 2007 opodomolouvTol e
oteléyn mov amopovodnkov 1o 2005 ko 2006 o mePoyEC TG AVOTOMKNG
Evpomne. H mopondve @uioyevetikn oyéon dev umopel vo. vmootnpier v
glcodo TOL 100 amd TIC YOPeg ¢ Poploovarorkng Evpdmng agod 1
VOUKAEOTIOKT opotdtnto. LETAED TOUG GTN GUYKEKPIUEVT] TTEPLOYN Oev Elval TOGO
vy (84-85%), ovarloyllouevol 1o yeyovog 0Tt 1 aopuOvVmGT TOVS EYIVE LEGH GE
ST SLO YPOVOV.

H SimPlot avdivon g VPI yevopkng mepoyns (ewova 3.58) avédeile

técoeplg mepoyég Oomov to LRSIAS mopovoidler péyotn opootnto e
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Kepdiaio 4 2uintnaon

dwpopetikd E6 otéheyoc. H @uioyevetikn avdivon oOTIC TEGOEPELS OUTES TEPLOYES
opadonoinoe to otergyn LRS1AS kot LR61G3 pe dopopetikd otéleyog o€ Kabe
QLAoYEVETIKO Ogvipo (ewxova 3.57). To amOTEAECUOTU OUTA LTOONADVOULV TNV
VopEN TOUVOY TOAAUTADY EVOO-OPOTUTUKMV AVUCUVOVUGHOV HETAED dLUQOpPmV
oteheydv E6. Omme éxer Mo avagepbel, 0 avacuvdLacpOg OmoTeAEl cLYVO
QUIVOLLEVO GTOVS TOAMOIOUE KOl GTOVG U TTOMO EVIEPOIOVE, EVIOTILOUEVOS KUPIME
611 Aettovpyikn meployn Tov yevopatog toug (Lukashev et al., 2005; Dahourou et
al 2002; Dedepsidis et al., 2008; Georgopoulou and Markoulatos, 2001; Kottaridi
et al, 2007). Av Kot ©TOUG M1l TOAMO EVIEPOIOVE O OlU-OPOTLTKOG
OVOGUVOCVLOGHOG  €lval TOAD omdviog oty koydwkn mepoy] VP2-VPI
(Bouslama et al., 2007) ko1 o1 EvO0-0pOTLTKOL LVOGUVOVOGOL EIVOL EKATO YOPES
o ovyvol amd Tovg oln-oporumikovg (Kirkegaard . and Baltimore, 1986),
EMIYIOTEG E1VOL O1 TEPIMTMOEIS GTOVG U TOMO EVIEPOIOVG OTTOV E£xoLV avaPepbel
OVIOAAOYEG YEVETIKOV VMKOV HETAED OTEAEYDV TOL 1010V OPOTLOL GTNV
Kook zmepoyn (Oberste et al., 2004d). Toa evpnuote ovtd odnyovv ©TO
coumEpacpo 0Tt amorteital 1 oAAnAoOynon oAdkAnpng g VP1 yevouknig
TEPLOYNG Y10 TNV OVIXVELCY] EVOO-OPOTLTIKMV UVOCUVOLUCUMV OAAG Katl OTL Ol
EMONUIOAOYIKEG HEAETEC OV OTNPILOVTOL GE TUNIO. QLTS TNG TEPLOYNGS UTOPEL VO
odNyNoovY o6& AavBUGUEVH. CUUTEPAGLLOTO.

Ocov aQopd TN QLUAOYEVETIKT] OVAALGT GE OAEG TIC YEVOUIKEG TEPLOYES, TO.
LR51AS ko LRO1G3, 6mw¢ NTov avouevouevo, TaSivouodvTol e To GTEAEYT] TOL
1010V OPOTUTOV GTNV KOWIOIOKT] TEPLOYN, YEYOVOS TOV SOKOTTETOUL TEPVOVTUS OTN
Aertovpykn meployn. A&loonueimTo elval 1o Yeyovog OTL EVM GTU PUAOYEVETIKG.
oévipo v tic 2A kou 2B mepoyég ta LRS1AS kot LR61G3 mapovoialovv
o@opetikd  mpdtumo  TaIVOUNONG, OTIC VAOAOWTEG AEITOVPYIKEC TEPLOYES
nopotnpeitor cvvexeic tadvounon pe E30 otedéyn mov amopovobnkov ot
FoAlio to 2002-2005. Ztnv 1010, QUAOYEVETIKY] OUAO TUEVOMEITOl KOl Evol
otéheyog CBV4 eniong amopovopévo ot IN'oiiia to 2003, 1o omoilo goaiverar va.
QEPEL TUNUO. TOV YoVIOIOUaTOS TOV Tpoovagepdeviav E30 otereydv. H vroyio
v avasuvdvacpd oty 2C mepoyn evicyvetor kot axd ™ SimPlot avaiven g
gwovag 3.55.

A&iler emiong va oyohMoaotel 10 devipoypoupa v v 3D mepoyn g
elkovag 3.54. ZOUPOVO LE TPOTYOVUEVEG UEAETEG KAIVIKG GTEAEYM EXOLV TNV TAON

vo. dtympilovral oe dVO PUAOYEVETIKEG opGdeg otn 3D, N po oyetilopevn pe 1o
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Keoddaio 4 SoGimon
npotuno otédeyog E1 ko n dAAn pe to mportvmo E30 (Oprisan et al., 2002;
Lukashev et al., 2003; Lukashev et al., 2005). £ Biproypagpio avapépetol OT1
otV opada tov El1 ta&ivopotviarl otehéyn mov amopovodnkay tn deKaeTior Tov
1980, evdy otv opdoa tov E30 talivopovviar mo mpdo@atol eviepoiol. v
nopovoa owrpPn novo to LR11F7 otéheyoc @oaiveron vo. akorlovbel ovtd tov
Kovova, pog kot oo oteréyn LR31G7, xou LRSTAS ko LR61G3 kabdg kot
TPOCEUTO KAWVIKG GTEAEYN TOL YPNCWOTOMONKAY Y10 TNV KOTACKELY] TOL
dévrpov opadorotovvtal pe to tpotvno El. Towe, to mpdtumo ta&ivoumong tov
EVIEPOIV O©TN OCULYKEKPIUEV] TEPLOYN Vo elvarl  avesdptnto Tov  yYpovou
OOUOVMONG TOLG KOl O avaoLvovaouds voo mailel onuavtikd poro o

QUAOYEVETIKT] GYECT] TOV TPOCPATMV KU1 TPOTVAMV GTEAEYDV.
4.7 LZYMIIEPAXMA

To yévog v eviepoibv meptiapPavel apketd naboyove, GTEAEYM Y10 TOV
avBpono. Ot mohMoiol povorwiovoav Yoo TOMA YPOVIO TO EVOLUPEPOV ADY®
coPapdyv Kot MEYGANG EKTaong emonuev  mwov  mpokaiovoav. Oco 1
TOMOUVEMTIO0 TElVEL TAEOV VO EEUPUVIOTEL, TOLVAAYICTOV OTIG OVERTVYHEVEC
TEPLOYEC, TO EVOLUPEPOV GTPEPETUL GTOVG evtepoiovs. Ta terevtaia ypdvia pe ™
paydaio EEMEN TG LOPOKNG Proroylag TUPEYETUL TO EPYUAEID YO0 T UEAETT) TOV
YOVIOIOUOTOC TOLG KUt T GLAAOYN TANPOPOPIOV IOV APOoPoLY otV e&EMEN ToLC.
Me Vv aAANAoUMoT OAOKANPOV TOV YOVISIOUATOV TPOTUTOV Kol KAVIKOV
OTEAEYMV O GVACLVOLUCUOC AVOYVOPIGTNKE ooy KUPLOg Topayovtog eEEMENS. Ot
evtepoiol Bewpolvial wg cOVOAD KOWIOIOK®OV TEPIOYDOV MOV 0vVacLVOLALOVTOL
ehe0epo. e U1 KOWIOWOKEG GAANAOLYIEG (DOTE VO ONLLOVPYOLVIOL GTEAEYT ME
TAEOVEKTN IO, EKAEKTIKNG EMAOYNG.

Evtoitolg, ehdyiota. eival To. GTEAEYT TOV TPOCPUTMOV UN-TOAO EVIEPOIDV TO.
omoio.  &yovv uperetnBel oe ohdKAMpo 10 yovidimuo. Oco meprocoOTEPES
aAAnAovyieg  mpoc@atmv  otereymv  koatotiBevron oty GenBank ko
TPUYLOTOTOIOUVTAL UEAETEC OAOKANP®V TOV YOVISIOUATOV TOVG, KOTOW. otd Ta.
cupnepdouato yioo v eEeMén toug toog yperalovror avabempnon, OnmME Yo
TOPAUOEYLLO. O OTOKAEIGUOC YEYOVOT®V UVUGUVOVLOGHOU OTIG KOIOIOKES TTEPLOYES
TOV YeVOMOTOC Tovg. H peAeTn OAOKANPOL TOL YOVIOIMUOTOS TWV CTEAEXOV TNG

TOpPoLCUS epyaciag, N avadelln YEYOVOTWV avacLVOLOCHOL KoBME Kot o
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EVIOTUGLOC TOVG GE CLYKEKPIUEVEG BEGEIS MAVM GTO YOVIOIWM, cLUPdAOLY 6T
GUOGMPEVCT] TANPOPOPIOV Y10, TNV KoTavonon g eEEMEnc twv eviepoinyv. To
YOVIOI®MUO TOUG QOIVETOL VO EIVOL £V HOGUIKO YEVOLIKOV TUNUATOV CGTEAEXDOV
TOU 1010V 1] Kol OPOPETIKOV opotumwv. H xukiogopia ctov tAnbucud moii-
UVOCVVOVUGUEVOV GTEAEXDV EVIEPOIDOV KOl 1] CLGCMPEVOT UETUAAMIEEMV UTTOPETL

VoL 00N YNGEL GE GTEAEYN EMKIVOLVA Y10, T1 ONUOG1a, VYETQL.
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ABSTRACT

The genus of Enteroviruses belongs to Picornaviridae family. According to
the degree of their genetic relatedness, they are divided into four species: HEVA,
HEVB, HEVC and HEV-D Enteroviruses are non enveloped viruses with a 7.500
nt single stranded positive RNA genome protected by an icosahedral capsid. The
enterovirus genome consists of three major regions: the 5’untranslated region
(5'UTR), the open reading frame (ORF) and the 3 'untranslated region (3"'UTR).
OREF is translated into a single polyprotein and is then processed to generate four
structural (VP1-VP4) and seven non-structural (2A-2C and 3A-3D) proteins.

Enteroviruses are transmitted by fecal-oral route and multiply in
gastrointestinal tract. Infected people, symptomatic or asymptomatic, shed
enteroviruses in large amounts in the environment by their faeces. Despite the
reduction of viral amount following sewage treatment, enteric viruses can
contaminate environmental waters causing a potential risk for public health by
rejoining the food chain. The environmental surveillance constitutes a great tool
for estimating the extent and the duration of poliovirus circulation in a population.

Enteroviruses, like other RNA viruses, have high mutation rate due to the
lack of proofreading activity during genome replication. In addition,
recombination plays a paramount role in the evolution of enteroviruses. Genetic
exchanges between enteroviruses can give rise to new viral genotypes that may be
extremely virulent and dangerous for public health. Environmental surveillance
could be a useful tool for the study of enterovirus evolution, as long as a great
number of enteroviruses can be isolated from environmental samples.

The aim of the present thesis was the isolation of enteroviruses from
environmental samples and the molecular study of any putative recombinant
strains. The first step was the selection of the appropriate method for the detection
and the isolation of enteroviruses from environmental samples. The most
appropriate methods that were the two phase separation method-cell culture and
the electronegative filter-semi nested PCR used for the detection of enteroviruses

in river water and sewage. Enteroviruses were detected in 30% of the sewage
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samples. Finally, two enteroviruses from river water and seven from sewage were
isolated in cell cultures. The full genome analysis of the environmental strains and
three poliovirus strains isolated from poliomyelitis cases, revealed that inta- and
inter-serotypic recombination events have played a major role in their
evolutionary history. The contribution of recombination to enterovirus evolution is
substantial, giving rise to new multi recombinant genetic lineages with unknown

properties.
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During the present study three type 1 poliovirus strains isolated in Greece during the 1996 poliomyelitis
outbreak in Albania were retrospectively investigated and determination of their relationship with other
epidemic strains isolated in Albania or elsewhere during previous epidemics was attempted. SimPlot analysis
revealed that the three Greek strains are the result of a recombination event in the VP2 coding region.

Three non-Sabin-like poliovirus type 1 (PV1) isolates similar
to the serotypes that circulated in the epidemic in Albania in
1996 were isolated from members of a Gypsy community in
Greece between the end of June 1996 and September 1996
(15). The outbreak in Albania was caused by a wild-type 1
poliovirus and lasted from May till November 1996 (6, 14). The
three non-Sabin-like type 1 poliovirus strains were isolated in
and recorded by the National Enterovirus Reference Labora-
tory for Greece at the Hellenic Pasteur Institute in Athens
(15). The purpose of the present study was to further charac-
terize in retrospect the specific poliovirus isolates throughout
5" untranslated region (UTR) and coding regions VP4, VP2,
VP3, VP1, and 2A, in an attempt to investigate their relation-
ship with strains isolated in Albania at the same period or
elsewhere in the world during previous or more recent epi-
demics. Since the outbreak in Albania started soon after the
national immunization days in Albania (April to May 1996)
there was also an attempt to define whether these isolates had
avaccine origin and, if they did have, to elucidate the mutation
and recombination events that may have contributed to the
reversion of the attenuated phenotype to a neurovirulent one.

The three non-Sabin-like type | poliovirus strains were isolated
from stool samples at the Enterovirus Reference Laboratory for
Greece from cases of acute flaccid paralysis diagnosed in non-
vaccinated Gypsy children, aged 7 months old, 9 [1/2] months old,
and 2 [1/2] years old, in 1996. Initial isolation and identification of
the strains by cell culture and seroneutralization with mixed,
equine antiserum pools (supplied by the National Institute for
Public Health and the Environment, Bilthoven, The Netherlands)
took place in summer 1996, simultancously with a serious polio-
myelitis outbreak in Albania (15).

Enterovirus RNA was extracted from 200 pl of the inocu-
lated Rd cell cultures (4). Six different primer sets (72437 and
216616 [2, 12]; EUG3a, EUG3b, EUG3c, and EUC2 [3]; and
727752 and 71461, Z1196 and Z1941, Z1814 and Z2478, and
72378 and Z3021 [present study]) were used in reverse tran-

* Corresponding author, Mailing address: Department of Biochem-
istry & Biotechnology, University of Thessaly, 26, Ploutonos & Aeolou
St., Larissa 41221, Greece. Phone: 0030 2410 565274, Fax: 0030 2410
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scription-PCR, and sequence information from a part of the 5’
UTR and VP4 capsid region and complete VP2, VP3, VP1,
and 2A coding regions was obtained. Table 1 shows details of
the primers designed in this study. The isolated RNA was
reversed transcribed with all primer pairs (7). PCR was per-
formed with primers EUC2, EUG3a, EUG3b, and EUG3c,
while reverse transcription was performed with primers
EUC2a and EUC2b, as previously described (3). The produced
¢DNA was amplified by PCR. Thirty-five cycles of denatur-
ation (95°C, 20 s), annealing (57°C, 20 s, for primer pairs Z752-
71461 and 7Z1814-72478 and 60°C, 10 s, for primer pairs
Z1196-71941 and Z2378-73021), and extension (74°C, 20 s),
followed by incubation for 15 min at 78°C were performed in
an Eppendorf master cycler.

Initial identification of the obtained genomic sequences was
carried out by comparing them with all available sequences in
the database using BLAST software. Pairwise comparison of
the sequences of the three PV1 strains (accession numbers
AY956405, AY956408, AY960848, AY956406, AY956409,
AY960849, AY956407, AY956410, and AY960850) and the
sequences of the respective genomic regions of reference and
wild-type poliovirus strains, reference human enterovirus C
strains (HHEV-Cs), and other HEV representative species (CBVS,
CAVY, CAV2, CAVI12, and EV70) for which such data are
available in GenBank was made with the aid of ClustalW
software. Finally, plots of nucleotide similarity between polio-
virus strains were created with the aid of SimPlot software (9),
in an attempt to define genomic regions that display significant
percentages of nucleotide sequence identity among the PV

TABLE 1. Designed primers

Primer Position  Polarity Sequence (5'-3") Gene
Z752 752-774  Sense CAGGTCTCATCCCAGAAAGTTG VP4
71461 1461-1483  Antisense  GGGTGTCGTTTGGTTATTGTCT VP2
Z1196  1196-1216 Sense ACCGAACACACTAAGGGACA VP2
71941 1941-1963 Antisense  GGTAGCACTCAAATCAAAAGGA  VP3
71814 1814-1836 Sense GACAACTTTCAGTCTCCGTGTG  VP3
72478 2475-2500 Antisense GCCTTGTGCTATTGCTTTITGT VP3
72378 2378-2400 Sense GAAATGGATATTCTCGGGTTTG  VP3
73021 30213043 Antisense TTGATGGGTTTGATGAAGTCTG — VPI
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FIG. 1. SimPlot analysis of the 3" ends of VP4, VP2, VP3, VP1, and 2A genomic regions. KatGRE1996 is compared against (top) HalGRE1996,
KarGRE1996, and the Albanian strain 3788A1L.B96 and (bottom) HalGRE1996, KarGRE1996, the Albanian strain 3788AI1.BY6, and the Chinese
isolate CHN-Yunnan/92.
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strains, providing indications of possible recombination events
throughout the genome.

Sequencing alignment of the three PV1 strains referred to as
KatGRE1996, HalGRE1996, and KarGRE1996 with ClustalW
revealed the great degree of relatedness of these strains, with
sequence identity of 99% in all sequenced genomic regions:
nucleotides (nt) 43 to 565 of the 5' UTR; the 3" end of VP4;
and complete VP2, VP3, VP1, and 2A. Sequencing of the VP1
coding region verified the serotype of the three poliovirus type
1 strains (13). The nucleotide comparison of VP1 regions of
the isolates with the respective regions of the poliovirus Sabin
1 strain and reference strain Mahoney showed the same ho-
mology (81%).

The nucleotide sequence comparison of the three PV1 iso-
lates with other poliovirus strains using the BLAST software
showed that the closest strains were those isolated from the
epidemic in Albania in 1996, in all sequenced regions. Figure 1,
top, shows the SimPlot comparison of the 3" ends of the VP4,
VP2, VP3, VP1, and 2A coding regions of the three PV1 Greek
isolates and the Albanian strain 3788AL.BY6, whose almost-
complete sequence is available in GenBank (11). The similarity
between the three PVI strains and the Albanian strains ranges
between 95% and 100% in different genomic regions. Obvi-
ously, the epidemic PV1 strain that circulated in Albania in
1996 was transferred in Greece, as has also been suggested by
Fiore et al. (6). Nevertheless, as represented in Fig. 1, top,
there is a region containing part of the almost 200 nt in the
VP2 coding region that differs a lot from the respective region
of the Albanian strain. Sequence analysis of this part of VP2
with BLAST software indicated a high degree of homology
with PV1 strains isolated in China in 1991 (CHN-Yunnan/92).
Multiple alignment of nt 550 to 700 of VP2 of the Greek
isolates with the respective sequences of Chinese and Albanian
strains revealed 89% and 78% homology, respectively. There is
also another region of approximately 240 nt in the VP1 coding
region (nt 620 to 860 of VP1) where the similarity to the
Albanian strains falls to 92%.

The above result leads to the assumption that this small part
of VP2 is the product of a recombination event. Natural ge-
netic exchange within the capsid region appears to be rare (1,
10), but a recombination event in the VP2 gene was never
mentioned before. Sequence analysis of this part of the ge-
nome with BLAST software indicated a high degree of homol-
ogy (81%) with PV1 strain isolated in China in 1991 (CHN-
Yunnan/92) (5). As shown in Fig. 1, bottom, the homology of
the Greek and the Chinese strains ranges between 67% and
88% in different genomic regions and the only part of the
genome where this homology exceeds the homology with the
Albanian strains is the region of the 200 nt of VP2. According
to these results we can assume that there was a recombination
event in the VP2 gene, but the 81% similarity is not high
enough to prove that the Chinese strains are the donors of the
inserted sequence. Potentially, the donor is a descendant of the
Chinese strains.

As shown by the Simplot analysis there is also another
genomic region in the VP1 gene (nt 620 to 860 of VP1) where
the similarity of the Greek strains with the Albanian strains
falls to 92%. Nucleotide substitutions accumulate at a rate of

J. CLIN., MICROBIOL.

approximately 1 to 2% per year during an epidemic (8). For
this reason, this 8% nucleotide difference couldn’t be attrib-
uted to the accumulation of nucleotide substitutions, as the
Greek and the Albanian isolates circulated at the same period.

In conclusion the nucleotide sequence analysis revealed that
there has been a recombination event in the VP2 coding re-
gion. The Greek isolates seem to be the product of recombi-
nation of the Albanian strains with an unknown virus. The
similarity of the inserted sequence to the respective sequence
of the type 1 polioviruses isolated in China in 1991 to 1993 can
lead to the hypothesis that an offspring of the Chinese isolates
is the donor of the unknown sequence.

The present work was cofunded by the European Union (75%) and
the Greek Ministry of Education (25%) under the framework of the
FEducation and Initial Vocational Training Program “Pythagoras I1.”

This is research project “Molecular Detection of Enteroviruses in
Clinical Samples and the Environment: Implications for the Public
Health,” code 52213.11.

REFERENCES

1. Blomgvist, S., A. L. Bruu, M. Stenvik, and T. Hovi. 2003. Characterization of
a recombinant type 3/type 2 poliovirus isolated from a healthy vaccinee and
containing a chimeric capsid protein VP1. 1. Gen. Virol. 84:573-550.

. Blomgvist, S., A. Skytti, M. Roivainen, and T. Hovi. 1999, Rapid detection
of human rhinoviruses in nasopharyngeal aspirates by a microwell reverse
transcription-PCR-hybridization assay. J. Clin. Microbiol. 37:2813-2816.

3. Caro, V., 8. Guillot, F. Delpeyroux, and R. Crainic. 2001. Molecular strategy

for “serotyping” of human enteroviruses. J. Gen. Virol. 82:79-91.

4. Casas, L., L. Powell, P. E. Klapper, and G. M. Cleator. 1995. New method for
the extraction of viral RNA and DNA from cerebrospinal fluid for use in the
polymerase chain reaction assay. J. Virol. Methods 53:25-36.

5. Centers for Disease Control and Prevention. 2005. Progress toward inter-

ruption of wild poliovirus transmission—worldwide, January 2004-March

2005. Morb. Mortal. Wkly. Rep. 54:4058-412.

Fiore, L., D. Genovese, E. Diamanti, S. Catone, B. Ridolfi, B. Ibrahimi, R.

Konomi, H. G. van der Avoort, T. Hovi, R. Crainic, P. Simeoni, and C.

Amato, 1998, Antigenic and molecular characterization of wild type 1 polio-

virus causing outbreaks of poliomyelitis in Albania and neighboring coun-

tries in 1996. I. Clin. Microbiol. 36:1912-1918.

7. Karakasiliotis, L., P. Markoulatos, and T. Katsorchis. 2004, Site analysis of
recombinant and mutant poliovirus isolates of Sabin origin from patients and
from vaccinees. Mol. Cell. Probes. 18:103-109.

8. Ki , L., A, Huovilai T. Poyry, and T. Hovi. 1990. Rapid molecular
evolution of wild type 3 poliovirus during infection in individual hosts.
J. Gen. Virol. 71:317-324.

9. Lole, K. 8., R. C. Bollinger, R. 8. Paranjape, D. Gadkari, 8. S. Kulkarni,

N. G. Novak, R. Ingersoll, H. W. Sheppard, and 8. C. Ray. 1999, Full-length

human immunodeficiency virus type 1 genomes from subtype C-infected

seroconverters in India, with evidence of intersubtype recombination. J. Vi-

rol. 73:152-160.

Martin, J., E. Samoilovich, G. Dunn, A. Lackenby, E. Feldman, A. Heath, E.

Svirchevskaya, G. Cooper, M. Yermalovich, and P. D). Minor. 2002. Isolation

of an intertypic poliovirus capsid recombinant from a child with vaccine-

associated paralytic poliomyelitis. I. Virol. 76:10921-10928.

11. Marturano, J., and L. Fiore. 2002, Investigation of the presence of recom-
binant polioviruses in the hit population in Albania during the 1996 out-
break. J. Clin. Microbiol. 40:316-317. (Letter.)

12. Mulders, M. N., J. H. Reimerink, M. Stenvik, L. Alaeddinoglu, H. G. van der
Avoort, T. Hovi, and M. P. Koopmans. 1999, A Sabin vaccine-derived field
isolate of poliovirus type 1 displaying aberrant phenotypic and genetic fea-
tures, including a deletion in antigenic site 1. J. Gen. Virol. 80:907-916.

13. Oberste, M. S., W. A, Nix, K. Maher, and M. A. Pallansch. 2003. Improved
molecular identification of enteroviruses by RT-PCR and amplicon sequenc-
ing. I. Clin. Virol. 26:375-377.

14. Prevots, D. R., M. L. Ciofi degli Atti, A. Sallabanda, E. Diamante, R. B.
Aylward, E. Kakariqqi, L. Fiore, A. Ylli, H. van der Avoort, R. W. Sutter,
A. E. Tozzi, P. Panei, N. Schinaia, D. G , G. Oblapenko, D. Greco, and
8. G. Wassilak. 1995, Outbreak of paralytic poliomyelitis in Albania, 1996:
high attack rate among adults and apparent interruption of transmission
following nationwide mass vaccination. Clin. Infect. Dis. 26:419-425,

15. Siafakas, N., A. Georgopoulou, P. Markoulatos, and N. Spyrou. 2000, Iso-
lation of polioviruses and other enteroviruses in south Greece between 1994
and 1998, J. Clin. Lab. Anal. 14:157-163.

(2]

6.

10.

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:51:20 EEST - 167.114.118.212



Virus Genes (2010) 40:183-192
DOI 10.1007/511262-009-0446-y

Molecular identification and full genome analysis of an echovirus
7 strain isolated from the environment in Greece

Zaharoula Kyriakopoulou - Evaggelos Dedepsidis + Vaia Pliaka -
Panayotis Mastorakos + Anastassia Stamati - Anastassia Pratti -

Stamatina Levidiotou-Stefanou + Panayotis Markoulatos

Received: 10 September 2009/ Accepted: 30 December 2009/ Published online: 22 January 2010

© Springer Science+Business Media, LLC 2010

Abstract Two enteroviruses from river water and four
from sewage treatment plant were isolated in Larissa,
Greece, that all shared the same sequence. A full genome
analysis was conducted in an attempt to reveal the evolu-
tionary pathways of one of the isolated strains (LR11F7).
VP1 nucleotide and phylogenetic analysis revealed that the
isolated strain had 78% homology with the echovirus 7
prototype strain Wallace. Full genome analysis revealed
that LR11F7 P1 region is related to echoviruses 7 and that
P2 and P3 regions are originating from contemporary
enteroviruses isolated in South Asia. Two recombination
events were shown to be involved into the evolutionary
history of LR11F7, the one event concerning 3A, 3B, and
2C, and the other concerning 3D genomic region, both with
new types of HEV-B. The contribution of recombination to
enterovirus evolution is substantial, giving rise to new
genetic lineages with unknown properties.

Keywords Enteroviruses - Environment - Recombination

Introduction

Human enteroviruses belong to the genus Enterovirus,
family Picornaviridae. According to the degree of their
genetic relatedness, they are divided into seven species:
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HEV-A (CAV-2, -3, -5 to -8, -10, -12, -14, -16, EV7I,
EV76, EV89-92, and SV 19, SV43, SV46, and Al3), HEV-
B (CBV-1 to -6, CAV-9, all echoviruses, EV69, EV73-75,
EV77-80, EV81-88, EV93, EV97-98, EV100-101, EV106-
107, and SAS), HEV-C (PV-1, -2, -3, CAV-1, -11, -13, -17,
19 -22, -24, EV95-96, EV99, EV102, EV104-105, EV109),
HEV-D (EV68, EV70, and EV94), HRV-A (HRV-1, -2, -7
to -13, -15, -16, -18 to -25, -28 t0 -34, -36 to -38, -39 to -41,
-43 to -47, -49 to -51, -53 to -68, -71, -73 to -78, -80 to -82,
-85, -88 to -90, -94 to -96, -98, and -100), HRV-B (HRV-3
to -6, -14, -17, -26, -27, -35, -37, -42, -48, -52, -69, -70,
=72, -79, -83, -84, -86, -91 to -93, -97 and -99, and HRV-C.
Enteroviruses are non-enveloped viruses with a 7500-nt
single-stranded positive RNA genome protected by an
icosahedral capsid. The enterovirus genome consists of
three major regions: the 5'untranslated region (5' UTR), the
open reading frame (ORF), and the 3untranslated region
(3' UTR). OREF is translated into a single polyprotein and is
then processed to generate four structural (VP1-VP4) and
seven non-structural (2A-2C and 3A-3D) proteins.
Enteroviruses are transmitted by fecal-oral route and
multiply in gastrointestinal and respiratory tract. Infected
people, symptomatic or asymptomatic, shed enteroviruses
in large amounts in the environment by their feces. Despite
the reduction of viral amount following sewage treatment,
enteric viruses can contaminate environmental waters [1].
They can spread to river, lake waters, and the sea causing a
potential risk for public health by rejoining the food chain.
The environmental surveillance constitutes an efficient tool
for estimating the extent and the duration of enterovirus
circulation in a population [2—4]. Wastewater screening can
be used to reveal wild poliovirus transmission, as well as to
evaluate the efficiency of poliomyelitis immunization
campaigns [5]. Environmental surveillance constitutes a
sensitive method for monitoring enteroviruses, as just one
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individual shedding poliovirus can be detected among
10,000 inhabitants [6].

Enteroviruses, like other RNA viruses, have high
mutation rate due to the lack of proofreading activity
during genome replication. It has been estimated that the
rate of mutations is one mutation per genome per replica-
tion cycle [7]. In addition, recombination plays a para-
mount role in the evolution of enteroviruses. Natural
genetic recombination has been reported among vaccine
strains of polioviruses, vaccine, and wild-type polioviruses,
or even vaccine and non-polio enterovirus strains [8—12].
Recombination events have been reported also in wild
polioviruses [13, 14]. Although recombination has been
recognized as a main event in poliovirus evolution, several
recent publications have revealed that it is also frequent in
non-polio enteroviruses [9, 15-17]. Genetic exchanges
between enteroviruses can give rise to new viral genotypes
that may be extremely virulent and dangerous for public
health. Recombinant strains of polioviruses have been
detected from environmental samples [18]. Environmental
surveillance could be a useful tool for the study of
enterovirus evolution, as long as a great number of ente-
roviruses can be isolated from environmental samples.

In this study, an echovirus 7 (E7) strain isolated from the
environment, circulating in the city of Larissa, Greece, is
described, as enteroviruses are among the most important
emerging waterborne pathogens. A full genome analysis
was conducted in an attempt fo reveal the evolutionary
pathways of the isolate, the detailed analysis of genetic
differences between the environmental strain LR11F7 and
that of the prototype strain of E7-Wallace and finally the
phylogenetic relationships with other E7 isolates, as well
as, with other Human Enteroviruses B was performed. Our
study indicates that recombination events may play major
role in enteroviruses evolution and that circulation of
multi-recombinant strains with unknown properties could
be potentially dangerous for public health.

Materials and methods

Isolation of enteroviruses from river water and sewage
samples

Environmental samples from the city of Larissa, Thessaly,
Greece—two samples from the sewage treatment plant and
four samples from Pinios River, where the treated sewages
are discarded—were analyzed during a 4-month period,
from July to September 2005. The samples arrived in the
laboratory within an hour and were treated the same day.
Two enteroviruses from river water (B11D2 and B11E6)
and four from sewage (LR11F7, LR11E2, LR11E7, and
LR11E6) were isolated.

@ Springer

Sample processing

The samples were concentrated by the two-phase separation
method proposed by WHO [19]. 50 ul of each concentrate
was inoculated onto confluent monolayers of Rhabdomyo-
sarcoma (Rd), Hep-2, and LB cells, which were grown in
96-well plates in Eagle minimum essential medium (MEM)
containing 1% fetal calf serum (FCS). After absorption of
the viruses for 2 h at 37°C, the medium in each well was
replaced by 100 pl of Eagle MEM supplemented with 1%
FCS and the 96-well plates were incubated at 37°C for
5-6 days. Then the plates were frozen and thawed thrice,
before a second passage was performed. The same proce-
dure was repeated, for the third passage. The contents of the
wells in which cytopathic effects (CPE) were observed were
inoculated into a 25-cm? flask to confirm CPE. In order to
avoid viral mixtures, tenfold serial dilution was prepared
and inoculated into 96-well plates. The last dilution in
which CPE was observed was inoculated into a 25-cm? flask
containing cells. The presence of enterovirus was confirmed
by PCR with primer pair UG52/UC53 [20], subsequent to
RNA extraction and reverse transcription. Finally, two
enterovirus strains from river water and four from sewage
were detected (isolated on Rd cells).

VP1 amplification and characterization of the isolates

Enterovirus RNA was extracted from 100 pl of the inoc-
ulated cell cultures according to the method described by
Casas et al. [21] and stored at —20°C until further analysis.
The isolated RNA was reverse transcribed into cDNA as
previously described [12]. For VP1 amplification of the
isolates and characterization of the viruses, PCR with pri-
mer pair 292/222 was performed [22]. PCR products were
sequenced at Macrogen Inc. (Seoul, Korea).

Genome amplification

During this study, there was an attempt to obtain sequence
information from all genomic regions of the cell cultured
viruses. Table 1 shows details of the primers that were used,
including their sequences and the genomic area that they
specifically amplify. Fourteen of these primers were used
for the first time in this study. They were designed with the
aid of Primer3 software, obtained online from the White-
head Institute (http://www.genome.wi.mit.edu/genome
software/other/). For the design of primer pairs CHR3/
CHR4 and CHR5/CHRG6, the sequences of all HEV-B pro-
totype strains were used. All of the other primer pairs were
designed based on the sequences of the virus isolate
LRI11F7, as all the isolates revealed 99% similarity in every
sequenced genomic area. All primers were synthesized by
Metabion (Martinsried, Germany).
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Table 1 Primers used in this study

Primer Position Polarity Sequence (5'-3") References
72437 001-020 Sense TTAAAACAGCTCTGGGGTTG [42]
216616 545-565 Antisense GAAACACGGACACCCAAAGTA [43]
0340F 310-333 Sense TAGATCAGGCYGATGAGTCACCGC [32]
1200R 1177-1196 Antisense GGGAATTTCCACCACCACCC [32]
ALS897 897-1007 Sense GGAAGTTTACCGAGCCAGTT This study
AR3091 3071-3091 Antisense TTGTTCAGAGCGTTGTAGGC This study
AL939 939-959 Sense TGCCTGCTCTAAACTCACCA This study
AR2751 2731-2751 Antisense GCACCATCCTTCTTGCATTT This study
AL1632 1632-1652 Sense GCACCCTTGGATTACACTGC This study
AR2180 2160-2180 Antisense CATTGCCTGTTTCCTGTTCG This study
292 2612-2627 Sense MIGCIGYIGARACNGG [22]
222 2969-2951 Antisense CICCIGGIGGIAYRWACAT [22]
Z1.2550 2550-2570 Sense AGACGGGGCATACATCACAG This study
ZR3040 3040-3060 Antisense TACCCCATTTTGCGAGAAGT This study
EUG3a 2946-2965 Sense TGGCAAACTTCCWCCAACCC [23]
EUG3b 2946-2965 Sense TGGCAAACATCTTCMAATCC [23]
EUG3c 2946-2965 Sense TGGCAGACTTCAACHAACCC [23]
EUC2 44134433 Antisense TTTGCACTTGAACTGTATGTA [23]
EUC2a 44284448 Antisense GGTTCAATACGGCATTTG [23]
EUC2b 44284448 Antisense GGTTCAATACGGTGTTTGCT [23]
CHRI1 42844308 Sense CNTCHCARAGTGAYCARGARCARYT [32]
CHR2 50845081 Antisense GTAYACYGGTGGWCCYTGRAAKA [32]
AL4872 48724892 Sense CCTGTGATGAGGAGTGTTGC This study
ARS5275 5255-5275 Antisense GAGACAAACGTGGTGAGTGC This study
CHR3 5047-5065 Sense CIACYCTWGARGCRCTVTT This study
CHR4 5860-5841 Antisense GACRTGAGIACHCCRCCRCA This study
5850F 5837-5859 Sense CAGTGYGGIGGIGTICTCATGTC [44]
6500R 6531-6506 Antisense AGRTTGCCAAAYGTYTGYCTCATTGC [44]
CHRS 6485-6507 Sense ATCCAGYTTGAAYGAYTCIGIRG This study
CHR6 7250-7227 Antisense GAAYTCYTCRTAYTCKTGCTCYCC This study

The reverse transcription was performed as has been
previously described [12] for all primer pairs, with the
exception of EUC2, EUG3a, EUG3b, and EUG3ec, for
which a RT with the anti-sense primers EUC2a and EUC2b
was carried out [23].

The ¢cDNA produced was amplified by PCR, using a
reaction mixture of 50 pl/tube containing 3 pl from each
cDNA, 1 pl of each primer at a concentration of 25 pmol/pl,
5 pl 10x PCR reaction buffer, 5 pl dNTPs 10 mM, 2.5 units
Paq5000 DNA polymerase (Stratagene, La Jolla, USA), and
double-distilled nuclease-free water up to a final volume of
50 pl/tube. The reaction was carried out using an Eppendorf
Mastercycler. An initial, hot-start step at 95°C for 2 min was
applied. Specific details of PCR reaction with primers
designed in this study regarding number of cycles, primer
annealing temperatures, and duration of each step are shown
in Table 2. For the other primer pairs, PCR conditions were
the same as those described in the original papers (Table 1).

A final step of 5 min at 72°C completed the PCR reac-
tion. 10 pl of each amplified product was analyzed by aga-
rose gel electrophoresis in 2% ultrapure electrophoresis
grade agarose gel (Invitrogen, Life Technologies, Paisley,
UK) containing 1 pg/ml ethidium bromide in Tris—Borate—
EDTA buffer.

Sequencing and sequence analysis

Purification of PCR products was carried out directly from
2% agarose gels using PCR gel extraction kit (QIAGEN
GmbH, Hilden, Germany). Both clones were sequenced by
Macrogen Inc., using the primers described in Table I.
Initial identification of the genomic sequences obtained
was carried out by comparing them with all available
sequences in the database using BLAST software, obtained
online from the National Centre for Biotechnology Infor-

mation (NCBI) (http://www.ncbi.nlm.nih.gov/BLAST/).
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Table 2 PCR conditions for each new primer pair used in this study

Primer pairs

PCR conditions

Table 3 Enterovirus strains that were used for the full genome
analysis and the phylogenetic analysis of VP1 coding region and their
corresponding accession number

CHR3-CHR4 Denaturation  95°C for 30 s 40 cycles Virus Strain Accession number
CHR5-CHR6 Annealing 45°C for 1 min -
Extension 72°C for 1 min CAVY  Griggs , bo0627
AL1632-AR2180  Denaturation  95°C for 30 s spodes: v  DusytomeclolliUNeG s
Z12550-ZR3040  Annealing 55°C for 30 s Ez‘\;: ;Bm"“' YOR/USE1. tBeotoen) :2::'(’:239
Extension 72°C for 30 s ] T . )
AL939-AR2751  Denaturation  95°C for 30 s 35 cycles 2 Moy sc)Comns Hopy D61 Soted
. ) E5 Noyce/Maine/54 AF083069
Annealing 55°C for 30 s ) X .
Extension 72°C for 1.5 min E6 D’ Amori (Rhndf: lslande_?) AY302558
AL897-AR3091  Denaturation  95°C for 30 s 35cycles 0 ENEOEAT T tom mta el
. E6 EV6-14103-00 from Russia AY896761
Annealing 535°C for 30 s By S AYOUE5T8
Tesien 1% -far o i I:;.'? EV7-15936-01 from Azerbaijan AY8'96'_?65
AL4872-AR5275  Denaturation  95°C for 30 s 35 cycles
. - E7 95CH993 Al241447
Annealing 58°C for 30 s
Extension 72°C for 30 s 5 TIST-ARGIS ABADATRS
E7 PER98-2533 AF081630
E7 GA93-1765 AF081608
Multiple sequence alignments were generated using Clu- E7 GA93-1894 AF081610
stalW software, obtained online from the web site of the E7 10420 AY919404
European Bioinformatics Institute (http:/www.ebi.acuk/  E7 SLC DQ227458
clustalw/). Phylogenetic trees and the confidence values  E7 CF1851031-05 AM236932
(bootstrap values) were carried out by neighbor-joining  E7 MG-44381-98 AJ279195
method using MEGA version 4 software. For the full  E7 172-98 AB268178
genome phylogenetic analysis, complete genome sequen-  E7 19-00 AB268182
ces of representative prototype HEV-B, as well as those of ~ E7 34-98 AB268183
the two echoviruses 7 and other HEV-B isolates, deposited E7 177-00 AB268180
in GenBank, that showed high similarity in BLAST were  E7 178-00 AB268181
used. For the epidemiology study, a phylogenetic tree was  E7 137-98 AB268177
inferred with a 293-nt segment of the VP1 genomic region  E7 176-97 AB268179
(from positions 2996 to 3288 within the genome), as it  Ell EV11-18744-02 from Moldova AY896764
spanned most of the available sequences of E7 isolates in  E12 Travis (Philippines/53) (wild-type) ~ X79047
GenBank. Finally, nucleotide similarity plots between the  El6 Harrington (Massachusetts/51) AY302542
aligned sequences were created with the aid of SimPlot E19 Burke (Ohio) AY 302544
software (version 2.5), with a window size of 400 nt, inan g9 K/542/81 AY 167107
attempt to observe genomic regions that display significant g5 IV-4 (Washington DC/57) AY302549
percentages of nucleotide sequence identity, providing  g3p Bastianni (New York/58) AF162711
indications of p{}SSible recombination events Ifhl'l)l.lgh(_‘lut EV74 USA/CATS5-10213 AYS56057
the genome. The accession numbers of the reference and EV7S USA/OK85-10362 AY556070
other enterovirus strains that were used for the full genome  gygs BAN00-10353 AYS843303
computational analysis and phylogenetic analysis of VPl pygg BANO00-10354 AY843304
genomic region are presented in Table 3. EV&R BANO1-10398 AYR43306
EV100 BAN2000-10500 NCO09887
Nucleotide sequence accession number EVO7 DT94-0227 AB426611
_ . EV79  NH95-0601 AB426610
The almost complete genomic sequence of 1sola‘te Ll.Ql LF7 EVIO7  TN94-0349 AB426609
(from nucleotides 1 to 7179) has been deposited in the SVDVO02 EUSS7279

GenBank library under accession number FI460595.
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Results
Primary characterization of enteroviruses

Partial sequencing of the VP1 genomic region identified
the six enteroviruses as belonging to E7 serotype, consid-
ering that the nucleotide and the amino acid sequence
identity of VP1 region of the isolates was 78% (>75%) and
93% (>88%), respectively, compared to that of the proto-
type strain [24].

Full genome nucleotide analysis

The six isolates showed 99-100% similarity in all
sequenced regions leading to the assumption that it is the
same virus isolated from both, the river water and the
sewage treatment plant. Based on this, LR11F7 isolate was
selected for the full genome analysis. The almost full
genome sequence of LRI1F7 (from 1 to 7179 nt of the
viral genome) was obtained, missing the 3’ end of 3D
genomic region and the 3" UTR. For genome analysis of
the LR11F7 isolate, available information from the com-
plete genomes of all HEV-B prototype strains as well as
those information of the two E7 isolates deposited in
GenBank were used.

As shown in Table 4, P3 region has the highest degree
of identity (nt 79%, aa 96%) with the reference strain E7
Wallace, followed by regions P2 (nt 79%, aa 95%) and P1

Table 4 Nucleotide and aminoacid sequence identity between
LR11F7 and E7 Wallace

Genetic region Nucleotide Amino acid

identity (%) identity (%)
5' UTR 85 -
P1 78 94
VP4 79 100
VP2 78 93
VP3 79 94
VP1 T8 93
P2 79 95
2A 76 91
2B 78 93
2C 81 98
P3 79 96
3A 79 96
3B 78 95
3C 79 96
3p* 79 97

* 1238 nt of 3D genomic region

(nt 78%, aa 94%). The gene with the highest similarity is
2C (81%) and the one with the lowest is 2A (76%).

Comparison of almost the full genome of LR11F7 with
the sequences of all prototype strains of HEV-B group, as
well as with the sequences of the E7 isolates UMMC and
EV7-15936-01, was performed. The genomic regions 5'
UTR, P1, P2, and P3 were aligned separately. Nucleotide
similarity of 5 UTR region with the prototype strain was
85%. This same region showed high similarity (88%) with
the prototype strain EV75. The phylogenetic relationships
of the above strains are presented in the phylogenetic tree
of 5' UTR (Fig. 1). The highest nucleotide similarity of P1
region, (82%), was with E7 isolates, UMMC and EV7-
15936-01. VP4 was the capsid protein with the highest
similarity (85%) between LR11F7 and the two E7 isolates,
UMMC and EV7-15936-01. Comparison of P2 region with
the HEV-B respective regions revealed the highest simi-
larity with TIN94-0349 strain (84%), and of P3 region with
those of EV86 (87%).

Phylogenetic analysis

Figure 1 shows phylogenetic trees derived separately for
each genomic region. The LR11F7 clustered with the other
E7 isolates and the reference strain E7 Wallace in the
phylogenetic trees determined with gene sequences
encoding the capsid proteins. The only exception was
observed with VP4 capsid region where the reference strain
is clustering separately; fact that indicates that there is no
absolute correlation between serotype and genotype in this
region [25].

An interruption of the serotype—genotype correlation is
observed in phylogenetic trees for non-capsid regions and
there is a different classification for each gene. Neverthe-
less, LR11F7 shows a tendency for grouping with recent
enteroviruses isolated later than 1999 in the non-capsid
regions, starting from 2B region downstream to the end. It
is worth pointing out that phylogenetic trees for 2C, 3A,
and 3B regions revealed that LRI11F7 is consistently
clustering with strain NH95-0601. The strain NH95-0601
belongs to EV79 serotype, isolated from Japanese travelers
returning from Southeast Asia (Yamashita et al.. unpub-
lished data).

SimPlot analysis

SimPlot analysis of full genome isolate LR11F7 is pre-
sented in Fig. 2. The similarity analysis indicated that, in
the genomic region encoding the capsid proteins, the
LR11F7 isolate displayed the highest similarity with the
other E7 strains. A convergence with HEV-B strains in
the regions coding for functional proteins is observed.
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Fig. 1 Phylogenetic trees of all sequenced regions of LR11F7 with other HEV-B strains
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region and ending at the beginning of 3C. The highest 100 [LR11E2
similarity of LRI11F7 with the EV79 strain is in 3B B11E6
region, with a value approaching 93%. Following this % LR11D9
region the homology drops, whereas in 3D region an Ll
. o ; ; 95CF993
increased homology with EV86 is observed reaching st = o —
90%. These sharp changes in similarity of strains in the 176:07
above-mentioned regions probably reveal two recombi- 137-08
nation events with donors NH95-0601 and EV86 or their L2 00117800
descendants. “ ® 177-00
o 34-98
aa| 19-00
Relationships with other E7 isolates 53— 172-98
MG-44381-08
Only few E7 isolates have been partially sequenced and at CF1851031-05
their sequences are published in GenBank. For this reason, x| = IMME
in order to correlate LR11E7 with other E7 isolates, a 293- v 1593601
nt region (2996-3288 nt) of VP1 was chosen, as it lies ol r— 1 e
within most of the available sequences. As shown in Fig. 3, 7 |GA93-1804
the Greek isolates cluster together with enteroviruses 100 | GAG3-1765
95CF993, isolated in France in 1995, and T187-ARG96 PERg8-2533
isolated in Argentina in 1996. On the other hand, there is a E7
clustering of LR11F7 with E7 strains isolated in China -
during 1997-2000 (176-97, 137-98, 178-00, 177-00, 34-98, L
19-00, and 172-98), supported by low bootstrap value, and  gjg, 3 phylogenetic tree of part of VP1 of LR11F7 with other E7
not with the recent European isolates. strains
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Discussion

A lot of published research work denotes the need of sur-
veying the environment for assessing the poliovirus cir-
culation in a community. Environmental surveillance along
with healthy children stool surveys was successfully used
to demonstrate wild and vaccine-derived poliovirus trans-
mission in a community [6, 26-28]. In addition, environ-
mental surveillance has revealed the existence of
polioviruses strains recombined with other poliovirus
strains or with non-polio enteroviruses strains [12]. Exist-
ing research information on environmental samples has
further revealed non-polio enterovirus strains [3, 29, 30],
but there are only few cases of non-polio enteroviruses
isolated from sewage or other environmental samples
which have been partially or fully sequenced [31, 32].

In this study, there was an attempt to investigate the
circulation of enteroviruses in sewage and river water in
the city of Larissa. Two enteroviruses from river water and
four from sewage treatment plant were isolated. Compar-
ison of nucleotide sequences of these six isolates revealed
that all of them share exactly the same genotype, indicating
that the treated sewages discarded in the river have the
potential of passing to the food chain.

The full genome sequence of the isolated virus was
obtained. For the characterization of this enterovirus, a
nucleotide and amino acid comparison of its VP1 genomic
region with those of prototype strains of enteroviruses was
conducted. This comparison showed 78% nucleotide
similarity and 93% amino acid homology with E7 Wallace
strain. In accordance with the tendency of latest years that
the serotype identification of enteroviruses should be
based on the criterion of sequence similarity of VP1 with
a reference strain in GenBank higher than 75% (or amino
acid sequence homology more than 88%), LR11F7 is
classified as an E7 strain [24]. Phylogenetic analysis of
VP1 genomic region (Fig. 1) grouped LR11F7 with ref-
erence E7 strain, supporting the molecular classification of
the Greek isolate.

From the phylogenetic analysis of part of VP1 region of
LR11F7 and of other E7 isolates, it is obvious that there is
a correlation of the Greek isolate with E7 viruses isolated
in France in 1995, and in Argentina in 1996. At the same
time, there is not high similarity with the Chinese isolates
or with any other isolate deposited in GenBank. It is dif-
ficult to come to a sound conclusion about the origin of the
Greek isolate, since enteroviral sequences deposited in
GenBank are extremely few, not only for the whole gen-
ome but also for VPI region and for epidemiological
studies, a great number of available sequences will be
necessary.

With respect to the phylogenetic analysis conducted for
all the genomic regions, separately, LR11F7 was found to

be complying with the general rule for enteroviruses con-
cerning the interruption of serotype—genotype correlation
in the region of non-structural proteins, a correlation which
is present in the capsid protein region [31-34]. In contrast
to previous phylogenetic studies [9, 17, 32, 35] in non-
structural proteins of modern HEV-B, where their evolu-
tionary relationship with the prototype strains E30, E1, and
E9 was revealed, LR11F7 is clustering together with recent
enteroviruses that all were isolated in South Asia later than
2000. These data may lead to the hypothesis that there is a
different evolutionary pressure in non-capsid protein
regions, as was also shown recently for 2A, 2B, and 2C
genomic regions [36]. However, there is also the chance
that phenomena of genetic exchanges may have taken place
in common ancestors of these new enteroviruses and that
the recombined viruses followed different evolutionary
pathways, explaining by this way their close phylogenetic
relationship in this part of the genome.

The high conservation of P2 and P3 regions within an
enterovirus species [37, 38] was also supported in the case
of LR11F7 by SimPlot analysis. The correlation of LR11F7
with recent viruses characterized as new types of entero-
viruses [39], in functional genomic region, is obvious.
LRI1F7 seems to share the 3A-3B-5'end of 3C region
with NH95-0601 and a part of the 3D gene with EV86,
both isolated in south Asia and characterized as new types
of HEV-B.

Our findings indicate South Asia as a possible origin of
LR11F7 virus. Great evolutionary events may have taken
place in that specific geographical region in enteroviruses
by mixing their genomes through recombination events
giving rise to a strain that passing to Greece had its own
evolutionary history. Analysis of sequence phylogenies
between different parts of the genome has led to the con-
cept of semi-independent evolution of structural and non-
structural genes in such a way that enteroviruses circulating
worldwide are conceptualized as a population of serologi-
cally distinct capsid genes recombining with a range of
non-structural genes with transient epidemiological linkage
between genome regions associated with episodic spread of
individual recombinants. In previous studies, full genome
analysis of recombinant epidemic Echo 11 isolates
revealed profound differences in pathogenicity, associated
with nucleotide transitions in 5" UTR and VPI genomic
regions [40, 41]. Understanding the tempo and mode of
picornavirus evolution are of major importance in the
control of pathogenesis of enteroviruses. As sequence data
become more available, the evolutionary studies of ente-
roviruses will be facilitated, new sequence variants will be
studied and new features of the evolution of HEV-B
genotypes will be revealed. This study indicates also that
recombination events may play major role in enteroviruses
evolution and that circulation of multi-recombinant strains
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with unknown properties could be potentially dangerous
for public health.
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Abstract

An echovirus 3 strain (LR31G7) was isolated from sewage treatment plant in Greece
in 2005. A full genome molecular, phylogenetic and SimPlot analysis was conducted
in order to reveal the evolutionary pathways of the isolate. Nucleotide and
phylogenetic analysis of part of VP1 genomic region revealed that the isolated strain
correlates with Echo3 strains isolated the same year in France and Japan, implying
that the same virus circulated in Europe and Asia. LR31G7 was found to be
recombinant sharing the 3’part of its genome with an Echo25 strain isolated from
asymptomatic infants, in Norway, in 2003. Nucleotide and SimPlot analysis of the
VP1-2A junction, where the recombination was located, revealed the exact
recombination breakpoint (3357nt-3364nt). Moreover, there is evidence that
recombination events had occurred in 3B-3D region in the past evolutionary history of
the isolate. Our study indicates that recombination events play major role in
enteroviruses evolution and that circulation of multi-recombinant strains with

unknown properties could be potentially dangerous for public health.
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Introduction

Enteroviruses are among the most common viruses infecting humans. Although most
infections are mild or asymptomatic, they can cause severe and potentially fatal
diseases, such as acute hemorrhagic conjunctivitis, aseptic meningo-encephalitis and
acute flaccid paralysis (39). They are small, non enveloped viruses with a positive
strand RNA of approximately 7.500nt. The enterovirus genome consists of three
major regions: the 5 untranslated region (5'UTR), the 3 untranslated region (3'UTR)
and the open reading frame (ORF), which is translated to a long polyprotein, which
contains the four structural (VP1-VP4) and the seven non-structural (2A-2C and 3A-
3D) viral proteins. Human enteroviruses include immunologically and genetically
distinct types and are classified into five species HEV-A to —D and Polioviruses that

show low molecular diversity with HEV-C (7).

An enterovirus population does not exist as a single genotype, but as a group of
correlated sequences, named quasispecies. Quasispecies arise from high mutation rate,
due to the lack of proofreading activity of the viral RNA polymerase and short
generation times (19, 23). Despite the fact that high mutation rates result in nonviable
viruses, it can lead to a swarm of potentially beneficial mutations to the population
level, where under certain circumstances a dominant sequence may emerge after a

long silent period, adapted to new environments and challenges during infection (44).

Recent publications state also that enteroviruses within species exist not as delimited
lineages but as a pool of independently evolving genome fragments that recombine
frequently to give rise to new virus variants (30, 33, 45). There is a reservoir of a
limited number of capsid sequences and a variety of functional regions that recombine

giving rise to new viral genotypes exhibiting modified pathogenic properties (29).
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Recombination has been extensively described in polioviruses (2, 11, 14, 21, 22, 41,
42, 43), but much less attention has been devoted to recombination in non polio
enteroviruses. Recent publications based on parts of enterovirus genome revealed that
intertypic recombination is a frequent phenomenon in circulating non-polio
enteroviruses (6, 24, 28, 45). Although sequences are available for all the prototype
strains of enteroviruses, only a restricted number of full genome studies of modern

enterovirus strains have been reported so far (10, 29).

In this study we present a full genome analysis of an Echo 3 (LR31G7) recombinant
strain isolated in 2005 from the sewage treatment plant of Larissa city, Thessaly,
Greece. A full genome sequence comparison of the isolate LR31G7 was conducted
with prototype Echo 3-Morrisey as well as with the only available full sequenced E3
isolate PicoBankDM1E3. Finally a phylogenetic analysis of VPI region comparing

the LR31G7 isolate with E3 prototype strain and other E3 isolates is reported.
Materials and methods

Enterovirus isolation from sewages: An enterovirus strain (LR31G7) was isolated
from the sewage treatment plant of the city of Larissa, Thessaly, Greece, in October
2005. The environmental sample was concentrated by the two-phase separation
method recommended by WHO (48) and the virus was isolated from Rd cells. In
order to avoid viral mixtures, 10-fold serial dilutions were prepared and inoculated
into 96-well plates. The last dilution in which CPE was observed was inoculated into
25-cm” flask containing Rd cells. The presence of the virus was confirmed by PCR
with primer pair UG52/UC53 (17), following RNA extraction and reverse

transcription.
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Primary characterization of the isolate: Enterovirus RNA was extracted from the
inoculated Rd cells according to the method described by Casas et al, (9) and stored at
—20°C. The isolated RNA was reverse transcribed into cDNA. Five ul of extracted
RNA were incubated with 1ul of random d(N6) primers (New England Biolabs,
United States), 1ul of ANTPs 40mM and Sul of RNase- DNase-free distilled water for
five min at 65°C. After cooling on ice, 8ul of reaction mixture containing 4ul M-
MLV reaction buffer (Invitrogen, Life Technologies, Paisley UK), 200 U M-MLV
reverse transcriptase, 2ul of 0,1 mM DTT, 20 U RNase inhibitor (Promega
Corporation, Madison, WI) and 0.5ul RNase DNase-free distilled water. The cDNA
synthesis was completed by incubation at 25°C for 10 min, 37 °C for 50min and
finally at 70°C for 15min for M-MLV reverse transcriptase inactivation. For the
characterization of the isolate LR31G7, VP1 amplification by RT-PCR with primer

pair 292/222 has been performed as previously described (37).

Genome amplification: Table 1 shows details of the primer pairs that were used in
order to obtain sequence information from all genomic regions of the LR31G7 isolate.
Ten of these primers were used for the first time in the present study. They were
designed with the aid of Primer3 software, obtained on-line from the Whitehead
Institute (http://www.genome.wi.mit.edu/genomesoftware/other/). For the design of
primer pairs CHR3/CHR4 and CHRS5/CHRG6 the sequences of all HEV-B prototype
strains were used. The rest primer pairs were designed based on the sequences of the
virus isolate LR31G7. All primers were synthesized by Metabion (Martinsried,

Germany).

The viral RNA was reverse transcribed into cDNA as described above for all primer

pairs, with the exception of EUC2, EUG3a, EUG3b and EUG3c, for which a RT with
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the anti-sense primers EUC2a and EUC2b was carried out as has been previously

described (8).

The PCR mixture for each tube comprised of: 3ul cDNA from LR31G7 isolate, 1ul of
each primer at a concentration of 25pmol/ul, 5ul 10x PCR reaction buffer, 5ul dNTPs
10mM, 2,5 units Pag5000 DNA polymerase (Stratagene) and double-distilled
nuclease-free water up to a final volume of 50ul/tube. For the primer pairs CHR3-
CHR4 and CHR5-CHR6 40 cycles of denaturation (95 °C for 30sec), annealing (45
°C for 1min) and extension (72 °C for 1min) were used . The reactions with primer
pairs BL870-BR3231, BL1369-BR2580 and BL4709-BR6063 were performed for 35
cycles. Each cycle consisted of 30sec of denaturation at 95 °C, 30sec of annealing at
58 °C (for BL870-BR3231) or at 55 °C (for BL1369-BR2580 and BL4709-BR6063),
and 2min (for BL870-BR3231) or 1,5min (for BL1369-BR2580 and BL4709-
BR6063) of extension at 72 °C. For the other primer pairs, PCR conditions were the
same as those described in the original papers (Table 1). PCR products were cleaned
up using a PCR gel extraction kit (Qiagen GmbH, Hilden, Germany). All PCR
products were sequenced at Macrogen Inc (Seoul, Korea) using the primers described

in Table 1.

Sequencing and sequence analysis: Initially the sequences were examined in terms
of closest homologous sequence using BLAST software, obtained on-line from the
National Centre for Biotechnology Information - NCBI
(http://www.ncbi.nlm.nih.gov/BLAST/). Multiple sequence alignments were
generated using ClustalW software, obtained on-line from the web site of the
European Bioinformatics Institute (htxtp://www.ebi.ac.uk/clustalw/). Phylogenetic

and molecular analysis was conducted using MEGA version 4 software. The

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:51:20 EEST - 167.114.118.212


http://www.ncbi.n1m.nih.gov/BLAST/
http://www.ebi.ac.uk/c1usta1w/

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

reliability of the trees was determined by bootstrap analysis with 100 pseudoreplicate
data sets. Finally, nucleotide similarity plots between the aligned sequences were
created with the aid of SimPlot software (version 3.1), with a window size of 200nt
for full genome analysis and of 100nt in the case of analysis of recombination
junction (26). Partial sequences of the following Echo 3 strains were used for the
phylogenetic analysis of the LR31G7 isolate: CF1801081-05 (AM?236930),
CF1820181-05 (AM236931), Fukuoka City2005-70 (AB234341), Fukuoka City2005-
97 (AB234342), 94CF858 (AJ241446), BE02-3627 (AY342794), W178-128/99
(AY208114), 810/85 (AF295490), 2392-82 (AF295453), 108-97 (AB268162), 222-99
(AB268165). For the recombination junction analysis the partial sequence of the

Echo25 strain NO-519 (DQ317208) was used.

Nucleotide sequence accession number: The almost complete genomic sequence of
isolate LR31G7 (from nucleotide 1 to nucleotide 7189) has been deposited in the

GenBank library under accession number FJ766334.

Results

An enterovirus strain was isolated from sewage treatment plant of the city of Larissa,
Greece, in October 2005. Sequencing of the VP1 genomic region revealed that the
RL31G7 belongs to the Echo3 serotype, as it shows 79% (>75%) nucleotide and 96%
(>88%) amino acid identity with the respective region of the Echo3 reference strain
(34). An almost full genome analysis (7189nt) of the isolate was conducted, as the
only completed sequenced echo 3 strains are the reference strain Morrisey and the
PicoBankDM1E3 isolate, associated with diabetes induction, isolated from stool

sample in Finland, in 1998 (47).
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Table 2 shows the nucleotide and amino acid comparison of the LR31G7 strain with
the prototype strain Morrisey and the only complete sequenced Echo3
PicoBankDM1E3 isolate. As it is shown in table 2, LR31G7 isolate differs
significantly from the prototype strain in all sequenced regions. The region with the
highest identity of LR31G7 isolate with the prototype strain is 5° UTR (86%),
followed by regions P2 (81%), P1 (80%) and P3 (79%). The gene with the highest
identity is 3B (83%) and the one with the lowest is 2B (76%). The nucleotide and
amino acid comparison of LR31G7 with the isolate PicoBankDM1E3 revealed that, in
the 5 part of the genome (5’UTR-VP1) there is a high identity, 93-90%, which falls

to 82-79% in the 3’ part of the genome (2A-3D).

In order to investigate the relationship of the LR31G7 strain with the entire prototype
and other strains of enteroviruses species B, phylogenetic trees for each genomic
region were constructed (data not shown). In phylogenetic trees for the 5’UTR and
capsid regions LR31G7 clusters with the PicoBankDMIE3 isolate. In the
phylogenetic trees for the structural genes, there is absolute correlation between
serotype and genotype, as the two Echo3 isolates (LR31G7 and PicoBankDM1E3) are

clustering together with the Echo3 prototype strain Morrisey.

As it was expected the serotype genotype correlation that was observed in capsid
coding region, was interrupted in trees for non structural sequences. In 2A region
LR31G7 is still clustering together with PicoBankDMI1E3, but this phylogenetic
relationship between these two Echo3 isolates stops in 2B coding region. It is also
observed that in 2C, 3A, 3C and 3D phylogenetic trees LR31G along with modern
enterovirus isolates belongs to a separate from the prototype stain cluster. Despite the

fact that in 2B, 2C and 3A there is a different classification for each genomic region,
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phylogenetic trees for 3B, 3C and 3D revealed that LR31G7 is consistently clustering
with CAV9 strains (Cuba350f93, Cuba470f93, Cuba230f00, Cuba2670f90) isolated in
Cuba from 1990 to 2000. Between the LR31G7 and the CAV9 isolates there is 86%,

85% and 85-87% nucleotide identity in 3B, 3C and 3D regions respectively.

In order to correlate LR31G7 with other short sequences available from Echo 3
isolates, a 269nt (2692-2960nt) region of VP1 was chosen for the construction of
phylogenetic tree, as it lies within most of the available sequences. As it is shown in
figure 1 the isolate LR31G7 clusters together with echoviruses 3 recently isolated
from France (CF1801081-05, CF1820181-05) and Japan (Fukuoka City2005-70,
Fukuoka City2005-97) in 2005. The nucleotide identity of this part of VP1 between
the LR31G7 and the Echo3 isolates of the 2005 cluster, is 95-98%. The isolates of the
1998-2002 and of the 1997-1998 cluster present between them 86-91% and 75-78%

nucleotide identity respectively.

SimPlot analysis of LR31G7 full genome analysis is presented in figure 2a. In 5’UTR
and capsid coding region the strain with the highest identity is PicoBankDM1E3.
Passing to the 2A coding region there is an abrupt change of the identity that falls to
81%. It is obvious that a recombination event had occurred giving naissance to a
strain that in 5’ half of the genome is echo 3 and the rest of the genome is derived
from another enterovirus B. Full genome SimPlot analysis couldn’t help to the
detection of the donor of the functional genomic regions of the LR31G7 isolate, as
there is small number of complete sequenced enterovirus strains available in
GenBank. For this reason, we studied in detail the VP1-2A region, where the
recombination was located. The 20nt of the 3’ end of VP1 and the 20nt of the 5* end

of 2A regions have the highest identity (92%) with the PicoBankDM1E3 isolate but
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100nt downstream that point the closest strain to LR31G7 was an Echo25 strain, NO-
519, isolated in 2003 from Norway, with 96% nucleotide identity . SimPlot analysis
for the VP1-2A region between LR31G7, PicoBankDM1E3 and NO-519 isolate, is
presented in figure 2b, where the recombination between the last two strains is
obvious. The high nucleotide identity between LR31G7 and the PicoBankDM1E3 and
NO-519 isolates, allowed the identification of the exact location of the
recombination. As it is shown in figure 2¢ the recombination junction was located in

3357nt-3364nt.

Discussion

In the present study the full genome sequence analysis of an enterovirus isolate
(LR31G7) is reported. The strain was isolated from the sewage treatment plant of the
city of Larissa, Thessaly, Greece, in October 2005. Primary characterization of the
isolate by sequencing of part of VP1 capsid region revealed that LR31G7 belongs to
the Echo3 serotype. To our knowledge none clinical Echo3 isolate identical to
LR31G7 was reported in Greece. Previous studies in Greece revealed that the most
frequently isolated serotypes were Echo6, Echo13, Echo30 in an outbreak of aseptic
meningitis in 2001 (46) and Echo6 , Echol5 implicated in aseptic meningitis and

encephalitis cases in 2005-2007 (15,40).

Nucleotide comparison of LR31G7 with the prototype strain Morrisey and the only
full sequenced Echo3 strain PicoBankDM1E3 showed that the Greek isolate differs
17%-24% and 7%-21% respectively, in different genomic regions. The Greek strain is

more close to the PicoBankDM1E3 isolate than the prototype Echo3 strain.

Phylogenetic comparison of part of VP1 region of LR31G7 with other Echo3 isolates

revealed that LR31G7 is related to Echo3 strains isolated in the same year (2005) in
10
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Asia and Europe, implying temporal and not topological correlation of these viruses.
The close phylogenetic relationship of these viruses along with the high nucleotide
identity (95-98%) between them, leads to the conclusion that the same virus
circulated in Greece, France and Japan in 2005. At present, the rapid transmission of
viruses from one region to other permit the viruses to circulate worldwide and not in
the narrow topological boundaries of a specific population. From the phylogenetic
tree of figure 1, we can also hypothesize that isolate LR31G7 circulated in Europe for
almost seven years before pass to Asia. Nevertheless it is difficult to come to a sound
conclusion about the epidemiology of LR31G7, as Echo3 viruses have been little

studied and there are few isolates of which sequences are deposited in GenBank.

In the 5° part of the genome the nucleotide identity between LLR31G7 and the
PicoBankDM1E3 is extremely high in contrast with the rest of the genome. This
correlation between LR31G7 and PicoBankDMIE3 in 5° UTR-2A region was also
confirmed by phylogenetic analysis (data not shown). In this part of the genome the
two Echo3 strains cluster together, while in the capsid coding region (data not shown)
cluster together and in the same cluster with the prototype strain Morrisey, confirming
once more that these strains belong to Echo3 serotype (4, 25, 31). LR31G7 and
PicoBankDM1E3 are separated in 2B-3D phylogenetic trees. This data along with the
SimPlot analysis (figure 2), support strongly the hypothesis that a recombination

event had occurred between circulating enteroviruses.

Analysis of VP1-2A junction (figure 2b, c) revealed not only the donor but, for the
first time, in non polio enteroviruses, the exact point of recombination (3357nt-
3364nt). In figures 2b and 2c, the exchange of genomic parts between the Echo3

strain PicoBankDM1E3 and the Echo25 strain NO-519 is obvious. Keeping in mind

11
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that genetic exchanges between enteroviruses occur when there is a co-infection of the
same cell, recombination between the above two viruses is unlikely to have occurred ,
as PicoBankDM1E3 and NO-519 were isolated in 1998 and 2003 respectively.
Consequently, genetic exchanges have been recently occurred between a descendant
of PicoBankDMI1E3 and NO-519. We can hypothesize that the Echo3 strains
circulated the same year worldwide (figure 1) or direct ancestors of them have
recombined with the Echo25 strain. Moreover, it cannot be excluded that the strains
of the 2005 cluster, in figure 1, are all recombined. The confirmation of our
assumption could be possible only in the case of which genome sequences of these

strains were available.

As far as phylogenetic analysis of all sequenced regions is concerned and in
agreement with previous studies (4, 25, 28, 29), LR31G7 clusters with strains of the
same serotype only in capsid coding genes. In phylogenetic trees for 2A-3A proteins,
correlation is observed with different enteroviruses, but phylogenetic trees for 3B, 3C
and 3D regions revealed that LR31G7 is consistently clustering with CAV9 strains
isolated in Cuba from 1990 to 2000, demonstrating their close relationship. The
continuous clustering of LR31G7 with CAV9 strains in this part of the genome lead
us to the hypothesis that a recombination event might had occurred in the past

evolutionary history of LR31G7 strain.

In accordance with previous studies for 2C and 3D genomic regions (5, 24), as well as
in 3A and 3C modern enterovirus isolates along with LR31G7 form a cluster, separate
from the most HEV-B prototype strains. This observation reinforces the statement that
the 2C and 3D regions, probably the 3A and 3C, are conserved between modern

strains. Moreover, in 3D phylogenetic tree LR31G7 and the recently isolated viruses
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belong to the Echol cluster, whereas according to other studies (38, 30, 29), isolates

that grouped together with E1 prototype, mostly originated from the 1980s.

Recombination has been extensively studied in polioviruses (12, 16, 18, 21, 27, 43).
Last few years more attention has been shifted towards non-polio enteroviruses, since
it has been proven that a lot of the prototype strains, as Echol18 and CAV21 (1, 20,
35) are recombinant and there are more and more evidence for genetic exchanges
between circulating enteroviruses (30, 35). Even though a lot of progress has been
done in studies concerning genetic exchanges between enteroviruses, recombination

junctions have been determined only in recombinant Sabin poliovirus strains (13, 22).

In non polio enteroviruses, because of the genomic diversity and the paucity of high
nucleotide sequence identity between recent enteroviruses, it is very difficult to

allocate the exact point of genetic exchanges between circulating enteroviruses.

The present work, where, for the first time, the recombination breakpoint between
circulating enterovirus is presented, constitutes an additional step to the study and

understanding of enteroviruses evolution.
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Figure legends:

Figure 1: Phylogenetic tree of 269nt (2692-2960nt) of a region of VP1 of LR31G7

and other Echo3 strains.

Figure 2: (a) Full genome SimPlot analysis of LR31G7, (b) SimPlot analysis of
recombination junction between PicoBankDMI1E3 and NO-519 strain, (c)
recombination junction of LR31G7. Identities between LR31G7 and
PicoBankDM1E3 are highlighted in yellow, while identities between LR31G7 and

NO-519 are highlighted in green.
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453  Table 1: Primers used in the present study

Primer Position Polarity Sequence (5°-3") Reference
72437 001- 020 Sense TTAAAACAGCTCTGGGGTTG Mulders et al., 1999
216616 545- 565 Antisense GAAACACGGACACCCAAAGTA Blomgqvist et al., 1999
0340F 310-333 Sense TAGATCAGGCYGATGAGTCACCGC Lukashey et al. 2003
1200R 1177-1196 | Antisense GGGAATTTCCACCACCACCC .
BIS70 870-890 Sense CGACAGGATTTCACACAGGA Dresont stud
BR3231 3231-3211 | Antisense GCTTTTCACATACGGGCTAA Y
BL1369 1369-1389 Sense GAGGTTGTCGCAGCTTCTCT Present stud
BR2580 2580-2560 | Antisense GGGAACCACTTGTGAGGTGT resent study
292 2612-2627 Sense MIGCIGYIGARACNGG Oberste et al.. 2003
222 2969-2951 | Antisense CICCIGGIGGIAYRWACAT .
EUG3a 2946-2965 Sense TGGCAAACTTCCWCCAACCC
EUG3b 2946-2965 Sense TGGCAAACATCTTCMAATCC
EUG3c¢ 2946-2965 Sense TGGCAGACTTCAACHAACCC
. Caro et al. (2001)
EUC2 4413-4433 | Antisense TITGCACTTGAACTGTATGTA
EUC2a 4428-4448 | Antisense GGTTCAATACGGCATTTG
EUC2b 4428-4448 | Antisense GGTTCAATACGGTGTTTGCT
CHRI 4284-4308 Sense CNTCHCARAGTGAYCARGARCARYT Kottaridi et al 2007
CHR2 5084-5081 | Antisense GTAYACYGGTGGWCCYTGRAAKA orandreta
BIA709 4709-4729 Sense TACATCCCCATTTGTGTTGG Present stud
BR6063 6063-6043 | Antisense TGCTGGCTCCTTGTTACCTT Y
CHR3 5047-5065 Sense CIACYCTWGARGCRCTVTT Present stud
CHR4 5860-5841 | Antisense GACRTGAGIACHCCRCCRCA resent study
5850F 5837-5859 Sense CAGTGYGGIGGIGTICTCATGTC Lukashev et al. 2003
6500R 6531-6506 | Antisense AGRTTGCCAAAYGTYTGYCTCATTGC ukashevet b,
CHRS 6485-6507 Sense ATCCAGYTTGAAYGAYTCIGIRG Present stud
CHR6 7250-7227 | Antisense GAAYTCYTCRTAYTCKTGCTCYCC Y
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Table 2: Nucleotide and amino acid sequence identity between LLR31G7, Echo3 prototype

strain Morrisey and PicoBankDM1E3 strain.

*1251nt of 3D genomic region.

Genqrmc Morrisey PicoBankDM1E3
Region
% nucleotide Yoamino acid % nucleotide Yoamino acid
identity identity identity identity
5’ UTR 86 93
P1 80 90
VP4 80 98 92 100
VP2 79 97 90 99
VP3 82 97 91 99
VP1 79 96 90 98
P2 81 81
2A 82 94 82 94
2B 76 94 79 98
2C 81 98 82 97
P3 79 81
3A 79 97 80 97
3B 83 95 80 95
3C 78 93 81 97
3D* 78 96 80 97

15/10/2023 16:51:20 EEST - 167.114.118.212

23




LR31G7
CF1820181-05 (France)
Fukuoka City 2005-97 (Japan) 2005
Fukuoka City 2005-70 (Japan)
CF18101081-05 (France)
94CFB58 (France)

— BE02-3627 (Belgium)
—[ E PicoBankDM1E3 (Finland)
w178-128-99 (France) 1998:3003

—810-85 (Sweden)
L 2392-82 (Sweden)

E3 (USA)
‘I 108-97 (China)
1997-1998

||
e 222.99 (China)
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(c)

PicoBank/DM1/E3
LR31G7
NCO-519

PicoBank/DM1/E3
LR31G7
NO-519

PicoBank/DM1/E3
LR31G7
NO-519

TATGGGGACGCTCCGCCCCATGGGTTATACCAGCCATGGGGCATTCGGGCAGCAGTCTGG
TGTGGGGACGCTTCGCCCCATGGGTTATACTAACCATGGAGCATTCGGGCAGCAATCTGG
AGAGAGATGACCATTTGCCCTCAATGGCA-—AACCATGGGGCGTTCGGCCAGCAATCCGG

* * * ** * * * * HhkhkhkdkEk Ak Ak hkAkd AhkhkAhkhk khk Ak

3357 3364

GGCTAT(
GGCTATQTATGTGG
AGCTGTHTATGTGG

*Hhkk Kk [khkkkdhkk

TAACTACAGAGTAGTCAATAGGCACCTAGCCACGCATGTAGACTG

CTACAGAGTBGTC GGCA GC C GRAETG
CTACAGAGTEGTC GGCACETEGC C GARTG

khkhhhhhhhkk *hkkk *kkk* Kk khkk Kk ki *k kK

GAGCAATTGTGTCTGGGAGGACTATAACAGAGATTTACTAATCAGCACCACTACGGCCCT

TTGTGTETGGGA 13 CAGAGATETECTABTEAGCA CEACAGCRC
TTGTGTETGGGA 13 CAGAGATETECTABTEAGCA CEBACTGCRC

* hhkhkkhkhkdh dhhkhkdhdk * Kh AhkAhhkAAAh kA Kk KAkEh A AEkAEFA AEk KAk AKX
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