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NepiAnyn

OL avBpwrivol Evtepoiol eivalt péAn tou yévoug twv Evtepoiwv mou avikouv otnv
olkoy£vela Picornaviridae. To yoviSiwpad toug eival éva povokAwvo Betikng moAkotntag RNA
mou amoteAsital amd €va efalpetikd diatnpnuévo 5'-UTR, éva avolxtd mAaiolo avayvwong
(ORF), éva 3'-UTR kat pta moAu (A) - oupd. Ta pEAN autol Tou yévoug SlaBEtouv éva un-
eAUTPODOPO ELKOCAESPLKI G CUHUETPLOC TPWTEIVIKO KapiSlo mou amoteAeitat and TouAdxLotov
60 avtiypada tecocdpwyv moAumnentidiwv VP1, VP2, VP3 kat VP4,

OL Picorna 1ot elvat umevBuvol yla pia gupeia TOWKIALDL KAWVIKWYV CUUMTWHATWVY.
MOoAUVOUV TO KEVTPLKO VEUPLKO GUOTNUA, TO HUOKAPSLO, TOUG OKEAETIKOUC UMUEG, TO TIAYKPEQC,
to &fépua kal Toug PBAevvoyovoug. OL TepLOOOTEPEC MOAUVOEL amod eviepoiolC eival
OlOU UTTTWHATLKEG, AAAQ OPLOUEVEC OTTO UTEG UITOPOUV VA TIPOKAAEGOUV HLO OELPA Ao SLaKpLTa
KAWVIKA oUvdpopa mou odnyouv oe acBeéveleg. To yovidiwpa twv Eviepoiwv efeliooetal
paydaia AOyw TNG CUCOWPEUONG LETOANAEEWV KaL YEYOVOTWY 0VO.GUVSUACUOU.

Ta tpla e€aoBevnuéva oteAéxn Sabin xpnotpomnolovvtal w¢ amd Tou oTopAToC epBoAla
yla tTnv avooormoinon &vavtl tng moAopueAitidag os MOAAEC xwpes. H xaunAn kaAuyn tou
euPBoAlou emITPEMEL 0 QAUTA Ta OTEAEXN VA KUKAODOPOUV UETOED TWV HN-0lVOOOTIOLNUEVWY
avOpwnwyv, TN  OUCCWPEUCN  YEVETIKWV  TPOTIOTIOINOEWV  HECOW  VOUKAEOTISIKWV
UTIOKOITOLOTACE WY, OAAG KOl TOV avoouvluaopd pe GAAoug eviepoloUcg Tou eV mpokaAolv
TIOALOMUEAITLOO. AUTEC OL TPOTIOTIOLHOELC UIMOPOUV va TIPOoKAAEoOUV anmwAeLla the e€acbévnong
TWV eUPBOALOKWY OTEAEXWV, KoL VO 08Nyrcouv oTthv avadelén maboyovwy MpoepXOUEVWY Ao Ta
EUBOALA LWV TNG MOALOpUEATIO G, UTIELBUVWY yLa KpoUoUOTA TTOALOHUEATIOOG.

Y€ HEAETEC KAAALEPYELAG KUTTAPWY, XLLALPLKOL LOL TTou TtepLEXOUV TO00 Sabin 000 Kot AANEG
akoAouBieg mou 6e oxetilovtal pe tnv MOALOMUEALTIOO, amoTteAoUV €va LOXUPO £PYAAELD yLa TNV
Katavonon Twv TEPLOPLOPWY Ttou odnyouv kal Teplopilouv Ta yeyovota avoouvduacuou
HETOEL Twv oTeAexwv Sabin kol evtepoiwv TNG opuAdag B Kol va KOTAVO|GOUV TG CUVETIELEG yLa
TLG LOYEVELG QALVOTUTILKEG LOLOTNTEG TWV YEYOVOTWYV avacuvduacuou.

TNV mapoloa UEAETN, EYLVE WLO TIPOOTIABELA YLO TNV KATAOKEUN in Vvitro avaouvuaopwy
HETaEL otedexwv tou €pPoAiou S1, S2, S3 kal eviepoiwv tng ouadag B. H melpapatiki
Stadikacia cuviotato otn poAuveon twv KUTTdpwyv Rd pe ta oteAéxn tou epBoliov S1 14 S2 R S3
kaL pue Echol9 (evtepoio opddag B). Mpayupatomolibnke oxXeSLOAOMOC €LOIKWV EKKLVNTIKWV
popiwv ywa S1, S2, S3 kat ywa Echol9, kat epapuoyr twv texvikwv PCR, kKAwvomoinong kat

oAANAOUXLONG E OKOTIO TOV EVTOTILOUO TWV UTIOBETLKWV TEPLOXWV avacuvduaouou.
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Abstract

Human Enteroviruses are members of the Enteroviruses genus belonging to the
Picornaviridae family. Their genome is a positive sense single-strand RNA which consists of a
highly conserved 5’- UTR, an Open Reading Frame (ORF), a 3’-UTR and a poly(A)- tract. The
members of this genus are characterized by their non-enveloped icosahedral capsid, which is
made up to 60 copies of pentameric intermediates of 4 proteins: VP1, VP2, VP3 and VPA4.

Picornaviridae are responsible for a wide variety of clinical symptoms infecting the central
nervous system, myocardium, skeletal muscles, pancreas, skin and mucous membranes. Most
enterovirus infections are asymptomatic, but some of them can cause a range of distinct clinical
syndromes leading to diseases. Enteroviral genome evolves rapidly due to the accumulation of
mutations and recombination events.

The three attenuated strains Sabin are used as oral vaccine to immunize against
poliomyelitis in many countries. Low vaccine coverage allows these strains to circulate among
non-immunized people, accumulating genetic modifications through nucleotide substitutions
and recombination with non-polio enteroviruses. These modifications can induce a loss of
attenuation, promoting the emergence of pathogenic vaccine-derived polioviruses responsible
for poliomyelitis outbreaks.

In cell culture studies chimeric viruses containing both Sabin and non-polio sequences
constitute a powerful tool for understanding the constraints that drive and limit the
recombination events between the Sabin strains and enteroviruses of group B, and to
understand the consequences on the viral phenotypic properties of recombination events.

In the present study, an attempt was made to construct in vitro recombinants between
vaccine strains S1, S2, S3 and Enteroviruses of group B. The experimental procedure consisted
of the coinfection of Rd cells with the vaccine strains S1 or S2 or S3 with Echo19 (Enterovirus
group B). Also, design of sequence specific primers for S1, S2, S3 and Echo19 respectively, and
application of PCR techniques, cloning and sequencing in order to detect putative

recombination sites.
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1.EIZATQIH

1.1 PICORNAVIRIDAE

1.1.1 Tafwopunon

H olwkoyévela Picornaviridae avrikel otnv taén twv Picornavirales kal orjpepa anoteAeital
ano 50 £idn mou opadomolovvral os 29 yévn (Mivakag 1). H owoyévela autr anaptiletal ano
plo HeyaAn opada ULKpwY, UN-eAUTPpodOpwVv, HOVOKAWVWY RNA — wwv BeTIKAG TMOAKOTNTOG
pey€Boug 7100-7500bp. Zupudwva pe tnv mo mpoodatn avadopd tng AeBvoucg Emitpomng
Tafwvounong twv lwv (International Committee of Taxonomy of Viruses-ICTV) ot Evtepoiol
(Enteroviruses) amoteAoUV £€va amod Ta ELKOCLEVVEN YEVN TNG OLKOYEVELOG aUTNC. Ta Yévn autd
elvat:

13.Kobuvirus 19.Parechovirus

1.Aphthovirus

2.Aquamavirus

3.Avihepatovirus

4. Avisivirus
5.Cardiovirus

6. Cosavirus

7. Dicipivirus
8.Enterovirus
9.Erbovirus
10.Gallivirus
11.Hepatovirus

12. Hunnivirus

14.Kunsagivirus
15. Megrivirus

16. Mischivirus
17.Mosavirus

18. Oscivirus

20. Pasivirus
21. Passerivirus
22. Rosavirus
23. Sakobuvirus

24. Salivirus

25.Sapelovirus
26.Senecavirus
27. Sicinivirus

28. Tescovirus

29. Tremovirus

Nivakoag 1: Tafwvounon Picornaviridae (Adams, et al. 2015).

OL picorna ol givat amd toug mo amAoug RNA woUg, £€xovtag €va Loxupd SopnpEVO
kaidlo. Mapd to UIKPO HEYEDOG Toug, N €€EALEN Toug odnyel otn Snuloupyia evog peyalou
oplOpol eUKoAa SLaKPITWY HEAWV, EMOVOUOIOUEVWY QVILYOVIKWY OpotuTtwy. Kabe yévog
amoteAeital amd avilyovikwg Slakpltd oteAéxn mou Slakpivovtal pe BACEL OUOLOTNTEG OTLC
OUOLKOXNULKEG LOLOTNTEG TOU LooWUATIOU, TNG YEVWULIKAG aAAnAouxiag, TNG opyavwaong Tou
yovidlwpatog aAAd kot o€ Aownd otolxeia onwg n Wbavikr Beppokpacia mMOAAAMAACLOCUOU Kol

n emTtpent ofuTtnTA ToU TEPLBAAAOVTOG TOUG.
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1.1.2 Enteroviruses

OL avBpwrivol eviepoiol amoteAolvtol amd TePLOoOTEPOUC amd 100 avTlyovika
SLaKpLTOUC 0pOTUTIOUC, OL omolol pe BAon TIC aoBEveleg TOU MPOKAAOUV OTOUG avBpwIoug
OAAG KL TNV TOBOYEVELA TOUC OTa MELpapaTtolwa Katnyoplomolouvtal o€ 12 £(6n . Ao autd ta
3 €ién Rhinoviruses (A,B,C) kat 4 amd tou¢ Enteroviruses mapouoidlouv moboyévela oTtov
avbpwmno (Mivakac 2). Autol eivat: ot MNoAwoiol (PV, opotumot 1-3), ot Coxsackie A (CAV,
opoturnol 1-24), ot Coxsackie B (CBV, opotumot 1-6) kat ot Echo ot (E, opdtumot 1-33) (Knipe and
Howley, et.al 2007). Ymapxouv kat aAloL evtepoiol mou dev €xouv taflvounbel og QUTEC TIg
Katnyopieg, aAAd €xouv aplOunBei pe Baon tn oepd avayvwplong toug (eviepoiol 68-71).H
Taflvopunon TwV EVIEPOIWV OUVEXWE TPOTIOMOLETaL AOYyWw TNG OUVEXOUC €UPECNC VEWV
0POTUTIWV.

H kwdikomolnpévn amo toug eviepoiol¢ RNA-e€aptwpevn RNA moAupepdon v dltabétet
LKAVOTNTO CWOTAG avayvwong (proof-reading) emtpénovrag £€tot tov UPnAo puBUO petdAagng
Katd tn Oldpkela tng aviypadng twv eviepoiwv (Knowles, et.al 2012). EmutAéov, ta
yoviSlwpata Twv Picornaviruses UMOKEWVTOL 08 CUXVA Yeyovota avacuvduaopou (Mirand, et.al
2007, Oberste, et.al 2004) ,emutpEnovTag £T0L TNV TOXELO TTPOCAPUOYH O BEPATEVTIKEG H/KaL
0VOOOAOYLKEG emepPBacels. Ot epLlocOTEPEC AOLUWEELG oo Evtepololc elval QCUUMTWUOTLKEG,
WOTO00 MEPLKEG POPEC UMOPOUV va TIPOKOAECOUV NTla €W cofapr) vOOO OMWCG AoNMTN

unviyyitda, puokapditida, eykedalitida kot moAopuelittda (Sawyer M, et.al 1999).

Nivakog 2: Tafvounon avBpwrnivwy Evtepoiwv kat ot opdtumol toug (ICTV-2015).
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1.1.2.1 Polioviruses

Ot moAwiol (Ewkova 1), 6nAadny o0 aLTLOAOYLKOG
mapayovtag T moAlopueAitidag (kowvwe yvwotol wg polio),
elvat RNA 1ol mou kotatdooovtal OTouG avOpwWTLVOUG
eviepoiouc NG opadag C, KoL OmOTEAOUV UEAN TNG
olkoyévelag Picornaviridae (Ryan, et.al 2004). To yovidiwpa
TouG ival éva povokAwvo RNA BeTIKN ¢ TTOALKOTNTAC TIEPLITOU

Ewova 1: Poliovirus 1 (Hogle, ~ 7500 voukAeotSiwv (Hogle, et.al 2002). Adyw Tou HikpoU
et.al 2002). TOUC YoVIOLWHATOC KoL TNG amAng ouvBeong tou (RNA
yvovidiwpa mou meptBaletal amo €va pn eAutpodopo slkoocaedplkd kalidlo), Bewpouvtal
EUPEWG WC OL TtLo arAol aAAd Kat onpavtikot ot (Goodsell DS, 1998).

O 10¢ ¢ moAlopueAititdog amopovwOnke ywo mpwtn ¢opd to 1909 amod tov Karl
Landsteiner kat tov Erwin Popper (Paul JR, 1971). To 1981, to yovidiwpa tOU WU TNG
ToAlopueAitidog 660nke otn Snuoototnta amo SUo SLadOPETIKEG OUASEC EPELVNTWY, OTTO TOUG
Vincent Racaniello kat David Baltimore (Racaniello, Baltimore, 1981) kat amé toug Naomi
Kitamura kot Eckard Wimmer (Kitamura, Wimmer, 1981). Ot moAwoiol givat amo toug Mo KaAd
XOPOKTNPLOUEVOUG LOUG, KoL €XOUV OUTOTEALCEL £€va XPAOLUO TIPOTUTIO CUCTNUO Yl TNV
katavonon tng Bloloyiag twv RNA wwv.

OL rtoAwoiot eival douikd mapopolol pe aAloug avBpwrivoug eviepoiolg (coxsackieviruses,
echoviruses, rhinoviruses) kat epdavifouv oxetikd uPnAo pubud PeTAAAagnG. ALoBETouV TPELG
opotumoug, PV1, PV2, kat PV3, kaBévag pe pla ehadpwg Stadopetiky mpwteivn kadiou. Ot
ko Ldlakeg mpwrteiveg kabopilouv tnv Kuttaplkn e€eldikevon tou umodoxéa otov omoio Ba
ouvbeBel 0 LO¢ O0TO KUTTOPO EEVLOTI KAl TNV AVILYOVIKOTNTA Tou Lou. H PV1 eival n mio kown
pnopdn mou cuvavtatal otn GUon, WOTOCO KAl OL TPELG LOPDEC Elval EEQUPETIKA LETASOTLKEC.

Ao 1o NoéuPBplo tou 2015, to otéAexog PV1 dyplou tumou evrtomiletal Siaitepa o€
TMEPLOXEG oTo lMakiotdv kat to Adyaviotav. To otéAexog dyplou tUTou PV2 knpuxBnke
e€aleldBév to ZemtéuPplo tou 2015 peta tnv teAeutaia tou gudadvion tov OktwppLo Tou 1999

otnv Ivéia .
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1.1.2.2 Echoviruses

Ot Echo ol (evtepwkol kuttapomaBoydvol avBpwrivol

«opdavoil» Lot), eival évag tomog RNA wwv mou avrkel oto £idog

Evtepoiwv B tng olwkoyévelag Picornaviridae (Ryan, et.al 2004) kot

evtonilovtol 0TO YOOTPEVIEPIKO OoWANVA (WG €K TOUTOU, OMOTEAOUV

HEPOC TOU YEVOUG TwV evtepoiwv ) (Etkova 2). O 6pog «opdavol Loi»

avadEpeTal o LOUG TTou & oXeTI{ovVTaL PE KATIOLO YVWOTH acBévela.

Ewéva 2: Echovirus 7 MNap’ O6Ao mou éktote oL Echo oL €xouv tauTtlotel pe TOLKIAEC

(sciencephoto.com) aoBéveleg, To apxkd dvopa e€akolouBeil va xpnowpornoteital (Yin-
Murphy M, et.al 1996).

H mAetoPndia anoé toucg 30 opotumoug Twv Echo wv amopovwBnke tn dekaetia tou 1950
Kat 1960 amo éva paopa KAWLKA TTpooBeBANUEVWVY KOl OCUUMTWHOTIKWY atopwy. EkBeon otov
L0 TIPOKOAEL €UKOLPLOKEG AOLMWEELC Kal aoBéveleg, amo sAadpld EUMUPETN VOOO £WC KoL
ooBapég, duvnuika BOavatndopeC KATAOTACELG (T.X., AonmIn pnviyyitda, sykepoAitida,
napaiuvon, puokapditida) (Khetsuriani, et.al 2005). Autd to ¢acpa Twv Ttaboyovwv
eKONAWOEWV TNG OUASAC AVIAVAKAA L0 OELPA Ao TPOTLOMOUC TWV LOTWV Mou daivetal va
SlapecolaBeital TOUAAXLOTOV €V UEPEL, QMO XPNOLUOTOLNON MG OELPAG  KUTTOPLKWV
UTTOSOXEWV YLOL TNV TTPOCAPTNON TOU LoU KaL TNV L0080 TOU 0TO KUTTAPO EEVLOTH).

O Echo 19 amopovwBnke yla mpwin dopd amd Selypa kompdvwv evog matdlol Tou
€naoxe amo Oudppola to 1955 (Ramos-Alvarez M, et.al 1958) kot apyotepa amnod
eykepalovwtiaio vypo (ENY) evog avdpa pe aonmrtn pnviyyitda to 1959 (Faulkener, et.al
1960). Qotoéco n eudavion emdnuiag amd tov Echo 19 petafd Bpedwv kat matdiwy,

napatnpndnke otnv Eupwrnn katd tn ditdpkela tou 1974 kat 1975 (Bacon, et.al 1976).
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1.2 AOMH KAI OPTANQZH FONIAIQMATOZ TQN ENTEPOIQN

1.2.1 Aopn kayidiou

To yovidlwpa Twv &eviepolwv TEPLBAAETAL OO £€va OXETIKA MIKPO (30nm), un-
eAUTPODOPO €LKOCAESPLKAG CUMUETPLAC TTPWTEIVIKO Kaidlo mou amoteAeital and TouAdxLotov
60 avtiypada tecodpwv moAumentidiwv VP1, VP2, VP3 kat VP4, ol omoie¢ mPoKUTITouV amno
MPWTEOAUON NG LKA ToAumpwrteivng (Rueckert R.R., 1985). H ouykpdtnon Tou WPELUOU
kadiov yivetal péOw Twv OVOUA{OUEVWV TPWTOUEPWY, T omoia amaptilovtol amo
avtiypada twv VP1, VP3 kat pog npodpoung mpwrteivng, tng VPO otnv omoia ot VP4 kat VP2
glval opolomoAika cuvdedepéveg kal amoteAouv tn Baoikr) povada tou kaPidiov (Rossman,
et.al 1989). Ta tpia moAumentidia VPO, VP3 kat VP1 aAAnAemidpouv petafl touc Kot amnod tnv
CUCOWUATWON TWV TIPWTIOMEPWV Tou¢ oxnuatilovtal ta mevtapepn [(VPO, VP3,VP1)]5. Ta
npwtopepn ocuvdualovrtal PeTall Toug yUpw amo Tov Tevtapepn (5X) afova ocuppetpiag kot
SnUioupyoUlV TA TIEVTOUEPH, EVW HETALU Twv Teviapepwy PBplokovral o Tpluepnc (3X) kat o
Sluepnc (2X) afovag OUPUETPLOGC. JUYKEKPLUEVA, TEVTE popla tng VP1 meptBailAouv Tov
nevtapepn afova cuppeTplag, evw ot VP2 kat VP3 evalldccovtat yUpw armo Tov TPLUEPn atova
ouvppetpiag (Pfister, et al. 1999). Awdeka amd aAUTA TA TEVIAUEPN CUVOPUOAOYOUVTOAL yLO VO
oxnuoatioouv to «mpokaidio» [(VPO,VP3,VP1)5]12.

OuL VP1, VP2 kat VP3 6ev €xouv Kkapia oAAnAouxikri opoAoyia, woTtOoo Kal oL TPELG
TMPWTEIVEG €xouv TNV (Sla TomoAoyia: oxnuatilouv éva avtumapdAAnAo okTtamAo mAgyua PB’-
BapeAlov. H meploxn autr elval pia ywviakr doun mou oxnuatiletal ano dVo avrutapdAinia
B’-dUAAa (Hogle GM, 1985) (Wimmer, 1999). H dour) autr] SLEUKOAUVEL TO TTAKETAPLOUO TWV
SOULKWV HOVASWY Yyl va OXNUOTIOOUV €va TIUKVO KOl AKOMMTO TMPWTEIVIKO mepifAnua. To
TIAKETAPLOMA TWV TEPLOXWV TwV PB’-BapeAlwv evioxVeTal and €va Siktuo enadwv nmpwteivng-
TIPWTEIVNG O0TO €0WTEPLKO TOou KaPldilou, cuyKekplpéva YyUpw oo tov TevtanmAo afova. To
Siktuo auto, mou oxnuatiletal amnod tig N-teAkeg mpoektdoelg Twv VP, VP2, VP3 kat VP4, sivat
anapaitnTo yLa TNV otabepOTNTA TOU LOCWHATIOU.

Katd to otddlo tng kayldiwong o6mou 1o RNA «TOKETAPETALY OTA LKA ocwpaATidL,

npaypatomnoleital n «aviidpaon wpipavong». H dtadomaon t¢g VPO otig VP4 katl VP2 amoteAel
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TO TEAEUTALO OTASLO WPLMOVONG TOU YEVETLKOU UALKOU oto kayidlo kal tng otabepomoinong
TOU wpLpou A€oV Lou. OL VP1, VP2 kat VP3 oxnuatilouv to e€wTteplkod otpwipa Tou kayidiou,
evw N VP4 mou eivat n pkpotepn amnod Tig kapidlakeg mpwreivec, Ppiloketal e€ oAokANpou OTo
£0WTEPLKO Tou KaPidiou, KATw armo Tig urtoAoLneg mpwteives (Racaniello, et.al 2007) (Ewkova 3).

To WPLUO WUKO CWHATLO XOpaKTNpPLleTal and PeEYAAn otabepotnta Kot avOeKTIKOTNTA OF
LOXUPA QTOPPUTIAVTLKA OTIWC To SDS, o€ mpwTteoAUTIKA €viupa Kal o 6€wvo pH (~3) (Pfister, et.
al 1999). To kaidlo ival amapailtnto yla tov 16 T0o0o yLa TNV npootacia tou RNA tou, 600 Kot

yla tnv petadopa tou amnod kuttapo os kUTtapo (Racaniello, et.al 2007).

Ewkova 3: ATOUKO HoVTEAOD TNG Soung Tou wptpou kKapdiov Twv evtepoiwv. a)OL mpwrteiveg VP1(umAsg),
VP2(kitpwo), VP3(kokKkivo), kal VP4A(rpdowvo) mou Bploketal eocwteplkd tou Kaidiou, amoteAolv ta
ipwTtopepn Tou ocuvdualovtal (5X) yla va oxnUoTioouv Ta meviapepr, mou cuvdualovtal (12X) yla va
amnoteAéoouv to kaidto. B)Tplodidotata poviéha Twy 3 moAumpwteivwy VP, VP2,VP3 Kot oxnUATIOUOC
¢ doung B-BapeAiov (Principles of Virology Vol |, 2015 Chapter 3 page 96).

13

Institutional Repository - Library & Information Centre - University of Thessaly
11/04/2024 02:21:53 EEST - 34.205.135.189



Avaluon Twv Sopwv Twv TOAOlwv €£6el€e OTL n efwteplkn emidAvVELX TOU LOU
xapaktnpiletal amo nposfoxEg kat avlakwoelg (Rossman, et.al 2002). Mia npoe€oxn (plateau),
Bpiloketal otov mevtamAo Afova OCUMMETPlaC O omoiog TmepBaiietal amd upa Boabua
«auAakwon» (canyon) mou Pploketal oe otabepr oktiva yupw amod Tov afova TEevVTAanmAoug
OUMMETplag. Ita mAdyla TG auldkwong Bplokovrtat tunpata twv VP1, VP2 kat VP3 mou
EUMAEKOVTAL OTNV MPOCKOAANGN TOU LoU o€ UTtoSOXElG TwV KUTTApwY — EevioTwy. To péyebog
QUTAC TNG QUAAKWONG EVOL OPKETA PLKPO WOTE VO ArmopeVYETAL N TIPOTKOAANGN TWV OYKW WV
QVTLOWHATWY. STO ECWTEPLKO TNE KOUAAKWONG» UTIAPXOUV KATAAANAEC TTEPLOXEG TIOU UITOPOUV
va evwBouv UE MIKPA, OUYKEKPLUEVA TUAHOTO TIOU TIPOEEEXOUV QMO TOUC KUTTOPLKOUG
umtoSoxelg, emtTpEnovTtac TNV MPOooKOAANGH Tou LU oTo KuTttapo — eviotn (Colston & Racaniello
1994). ErumA€ov, oL EPLOXEC QUTEC AOYW TNC MeYAAng e€elbikeuong g aAANAETSpacG TOUG
LE TOUG KUTTOPLKOUC umtodoxelc, Statnpouvtatl GpUAOYEVETIKA HETAEU SLadOPETIKWY OTEAEXWYV,
oo TNV GAAN opwe KaBiotavtal eunabeic ota avtiowpata. QoTO00, TPOCTATEVOVTAL Ao TV
apuva tou €gvioth, Aoyw TnG B€0NG TOUG OTO ECWTEPLKO TNC aUAakacg (Stanway G., 1990).

AvtiBeTa, EPLOXEC TOU LKOU KaPLSiou mou £X0UV ULKPH AELTOUPYLKN CGNUOCLA YLO TOV LO,
TIOPOUEVOUV OTEPEOSOULKA ATMPOCTATEVUTEG OTNV TIEPLEPEL TNG AVAOKAG KoL AELTOUPYOUV WG
emitomol. Av Kol oL £Titomol autol Bplokovtol og onuelot EUTIPOCLTA yla TA AVTIOWHOTA, N
0VOOOAOYLKH avTidpaon pmopel va amopeuyBel e€attiog TNG EUUETABANTOTNTAC TWV TIEPLOXWV

QUTWV, LE aIOTEAECHA TNV €EEALEN VEWV OPOTUTIWV.

1.2.2 Aopun Tou YovISLWwHATOG

To yoviSiwpa Twv eviepoiwv amoteAsital and éva HovOokAwvo Betikng moAkotntag RNA
nepimou 7400 voukAeotldiwv Tou eowkAeietal péoa oto kaidio. To ukd RNA eival
HOAUCMATIKO KOBWC peTadpAleTal KATA TNV EL0080 TOU OTO KUTTOPO E OKOTIO VA TIOPAYEL OAEG
TLG LULKEG TIPWTEIVEC TIOU ATALTOUVTOL YLOL TNV avarmapaywyn tou ov. To ukd yovibiwpa mepLexel
5'- kat 3'-apetdadpacteg neploxes (UTRs) oL omoleg eival amapaitnteg ywa tnv aviypadn tou

ko0 RNA kat 1o peydAo eviaio avoltd mAaioclo avayvwong (ORF) mou kwdikomolel pia
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noAuTtpwteivn mepimouv 250 kDa. Autr n moAunpwrteivn udloTatal MPWTEOAUTIKY emefepyaoia
OO WKEC TIPWTEACEC YLO TNV Ttapaywyn SOUKWV Kal pn Sopkwyv nmpwrteivwy (Etkova 4).

H 5 un kwdikn mepoxn (5’UTR) mou eivat mAovota og G+C  €xel uPnAd Slatnpnuéveg
OOUEG ONUOVTLKEG yla TV €vapén tng avilypadng Kot tng Hetadpaons, , evw N 3’ pun KwdLkn
nepoxn (3’'UTR) ouvobevetal amd tnv moAuvadevullwpévn meploxn (poly(A)-tract) 60
voukAeotibiwv n omoia Swadpapatilel €vav poho otn otabepotnta tou RNA kalL tnv
HOAUOHQTIKOTNTA TOU Lou (Stanway, et.al 1984).

IAUEPQ, N aAAnAouyia Tou yoviSlwpatog OAwv Twv Eviepoiwv eival yvwoTtr Kat dtatiBetat

eAeVBepa oto Sdadiktuo amo tig Siebveic tpaneleg debopévwy (Obestre, et.al 2004).

Ewkova 4: OpyGvwaon TOU YOVISLWHATOC TWV eVIEPOiWV. 2To 5 dkpo tg 5 UTR eival mpoodebepévn n
VPg mpwteivn, kKwdlkomolnpévn amo tov 8o tov 10, kat oto 3’ dkpo t¢ 3° UTR Bpioketal n moAu(A)
oupd. H kwdikn meploxn xwpiletal oe tpia TpApata, ta P1, P2 kot P3. H P1 meplox KwOLKOTOLEL TLG
SouLkEC TPWTEivEC evw oL P2 kal P3 meplox€C KwOLKOTIOLOUV TIG AELTOUPYIKEG TIPWTEIVEC TOU LOU
(Principles of Virology Vol |1 2015 Chapter 11 page 365).
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1.2.3 5’-Apetadpaotn nepoxn (5’UTR)

H avaAuon tng voukAeottdikng alAnAouxiag amokaAue otL ot 5’UTR elval HOKPLEG KoL
uPnAAd Sounpuéveg eploxEg mepimou 750 voukAsoTiSiwy (8-12% Tou yevwpatog). AUTEC OL Un-
KwOLKEC Teploxeg Stadpapatilouv MOAU onUAVTIKO pOoAo KaBwc mepléxouv aAAnAouxieg mou
eAéyxouv TNV avtiypadn Kot Tn HETAPPOON TOU LLKOU YEVWHOTOC, YEYOVOG Ttou daivetal amo
v uPnAa Statnpnuévn dopr toug, LETAEL TwV SLadOpwv opoTUTIWV TwV Evtepoiwv.

Metafl kovtivwv duloyevetikd wv n 5’'UTR mapouctdlel MOAU PEYAAN OHOLOTNTA WG
mpog tnv aAAnlouxia twv PAacewv, KOOWG TEPLEXEL UEYAAX TUAHATA VOUKAgoTiSiwv TOU
Statnpouvtal MANpwE N HEPKWG amnd £idog os €idog (Stanway, et.al 1984). To CUYKEKPLUEVO
yeyovog urmodnAwvel otL n 5’UTR emnpedlel tnv maboyEvela Tou OU, n omola €ival dpeoa
ouvdedepévn pe v aAAnAouxio Twv VOUKAgoTISlwY aUTAG tTNS TEPLoXnG. Ol cuVTNPNUEVEG
ouTEC aAAnAouyieg tng 5’UTR eumA£kovtal otov eykKAelopod tou RNA oto uko kaidlo kot otov
TLOAQTTAQLCLOO O TOU LoV,

Eva. GAAO XapakTnploTtiko tTng 5’UTR twv evtepoiwv elval OTL £€xel, og KAmowo Baduo,
Sladpopetik oloTaon VOUKAEOTISLWY ATtO TO UTTOAOLTTO YEVWHA. H PEYAAN TIEPLEKTIKOTNTA OF
VvoUKAgoTiSlaa G-C, OUYKPLTIKA HE TO UTOAOuTo yovibiwpa, umodnAwvel tnv Umopén
Sdeutepotayouc doung mou daivetal va ennpealel t otabepotnta tou RNA (Stanway, et.al
1984).

ErumAéov n 5’ pun-kwdikn mepoxn mepthapfavel 7 Eexwplotd Soutka ototyeia RNA (I-VII)
Kol xwpiletal oe 3 mepLox€g: oto cloverleaf (1), otnv ecwtepikn ptBoowpikn B€éon eloodou IRES
(Internal ribosome entry site) mou mepllapBavel Ta Souka otolxeia 11-VI kot kateuBUVEL TN
uetadpacn twv mMRNA pe eocwteptkn ouvdeon ota piBoowpata (Racaniello V, 2007) kal o€ pia
Alyotepo Satnpnuévn aAAnAouyia 154 voukAeotidiwv n omola Bploketal petatd tng Soung
IRES kat tou avolxtoL mAatciou avayvwong (Wimmer et al., 1993) (Ewkdva 5).

H neploxn cloverleaf amoteAel pia dour oxnuatog tpidpuAAlol n omola elval GNUAVTLKN
yla tn otaBepotnta tou RNA kat yla tnv €vapén tng aviypadn¢ tou BeTIKAG TIOAKOTNTOG
kAwvou (Melchers, et.al 2006). To otowxeio IRES eival umevBuvo ylwa tn petadpaocn Kal T
pHoAuopatikétnTa tou ov (Kauder and Racaniello, 2004). Mo cuykekpLUéva, Ta pLiocwpuata Kot

Ol KUTTOPLKOL TTOpAyOoVTES TNG METADPACNC, apXLKA TTPOCdEVOVTOL OTO ECWTEPLKO Tou IRES Kal
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OTN CUVEXELD HETAKIVOUVTOL LEXPL TO KWOLKOVIO évapéng woTte va Eekvioel n Stadkaoia tng

HeTadpaonc.

Ewkova 5: Asutepotayng dopn tng 5’UTR MePLOXnG TOU YeEVWHATOG Twv eviepoiwv. H Soun | avtiotowyel
oto cloverleaf evw oL dopég 11-VI anotelouv to IRES (Yozwiak, et.al 2010).

1.2.4 Avolyto mAatolo avayvwong (ORF)

BlOXNMKEG MEAETEC O HOAUCHEVA KUTTOPA amod moAlolouc, mpoéBAeav tnv mapoucia
€VOC povadikol Kal peyaAou avolxtol mAalciou avayvwong (ORF) oto wukd RNA, to omoio
enefepyaleTal OTN CUVEXELD YLOL VO OXNMOTIOEL TG LEUOVWHEVES LKEG TTPWTEvEG (Summers DF,
Maizel JV, 1968). H umdéBson aut emaAnBeltnke Otav KaBopioTnKeE n VOUKAEOTLOLKNA
oAANAouxia TOU YEVWHATOC TWV TIOALOLWY, KATL TTou armokAaAue OTL To kO RNA kwdikomolel yla
€va povadikd ORF (Kitamura, et.al 1981, Racaniello, et.al 1981).

To LOVOKLOTPOVLKO LLKO RNA, PETA TtV 10060 TOU 0TO KUTTAPO, UdioTatal petadpacn Kat
Kw&LKoTolel pia moAumpwteivn mepimou 250 kDa, n omoia amoteAeital amd 2 TEPLOXES, TN
Soukn kat tn Aettoupytkn. H apxikn moAumpwteivn tepayiletal katd tnv petddpacn, ET0L WOTE
To TANPEG TPoidv va unv eudavidetal. O TEPOXIOMOC Yivetal amd TPWTEIVACEG TOU

KwdLKomolouvtal amnod To UKo YEvwa yla va arnodwoouv oto té€Aog 11 pe 12 teAkd mpoidvra.
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MeTa amod TNV MPWTEOAUTLKY Sldomacn TN MOAUTPWTEIVNG TpokUTTouv oL doutkeg (VP1,
VP2, VP3, VP4) kot ol Asttoupylkeg (2A, 2B, 2C, 3A, 3B, 3C, 3D) npwteiveg Tou 10U KabBwg Kal
evllapeoeg UKEC MpwTeiveg omwg ot VPO, 2BC, 3AB kat 3CD (Racaniello 2007) (Ewkova 6). Ot
VEVETIKEC TTANPOGDOPLEG YLO TNV TTOPOAYWYI TWV AELTOUPYLIKWY TIPWTEIVWV TIOU EUTTAEKOVTAL OTNV

Apro 3P 3CDP™) ka TV avtypadr Tou yevwpatoc (2B,

TIEPALTEPW TPWTEIVLKNA emegepyaoia (2
VPg pro pol ' , , ,
2C, 3AB, 3B" ¢, 3CD"", 3D™), kwdikomolovvtol amd T§ P2 kat P3 pun OOUKEG TTEPLOXEC TOU
oavolxtoU TAaLolou avayvwong, evw n P1 meploxy KWOLKOMOLEL yla TIG MPWTEIVEC TOU UKOU
kapiSiov.
JUYKPLTIKEG LEAETEG UETAEL UNn SoULKWV PWTElvwy amo Stadopoug Picorna 1oug €dslfav
OTL oL TpwTteiveg autéc Slatnpolvtal GUAOYEVETIKA TEPLOCOTEPO ATO OTL Ol KAPLOLKEG

npwteiveg, avtikatontpilovrog TNV EAeldn e€eAIKTIKNC Iieong amd TO AVOCGOMOLNTIKO cUOTNHA

TwV ONAaoTIKWV o IPooBAANoOvVTOL Ao EVIEPOLOUC, TTPOG TIG TPWTEIVEC AUTEC.

Ewoéva 6: Mpwtedluon g ukAS moAumpwteivne. H mpwtedon 2AP° kdBeL kat Staxwpilet to P1 amd to
P2. An6 to P1 mapdyovrtot ot kopidlakég npwteiveg VPO-VP4A. H mpwtedon 3C™° koOBel kat Stoywpilet ta
TPOLOVTA TNG TAPATIAVW TTPWTEOAUONG, TIG AELTOUPYLKEG TiPwTeiveg 2A,2B,2C, al\d kol to P3. EmutAéov
n 3C°™° Saxwpilet to 3AB kat 3CDP™ amd dmou mpokUTtouy N VPg kat n 3DP° (RNA moAupepdon). Motd
Mpwtedon odnyel otov tepoxlopd t™¢ VPO kat oe mapaywyn tTwv VP4 kat VP2 mapapével akopa
ayvworto (Principles of Virology Vol I, 2015 Chapter 11 page 365).
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1.2.5 3’ Apetadpaotn Meploxn (3’UTR)

H 3’UTR, mou Ppioketal oto 3’ AKPO TOU YEVWHATOC TwV Picorna wwv, €ival ULKpR OE
Héyebog (~ 70 voukAeoTidLa) HETAEY TWV SLOPOPETIKWV EKTIPOCWTIWY TNG OLKOYEVELAC AUTHG KOl
dépel pla deutepotayr) Sopr, TOU EUMAEKETOL OTOV €AEyX0 TNG oUvBeong Tou wkoU RNA
(Jacobson SJ, et.al 1993) (Ewkova 7). Qotooo, dev amatteitalr oAokAnpn n 3’ un-kwdikn meploxn
TWV EVTEPOLWV yLa TN HOAUVON Twv KUTTdpwV (Brown DM, et.al 2005).

H voukAeoTldIkn autn meploxn anoteAel To onueio évapéng yla tn ouvBeon Tou KAWvVou
0PVNTLKAG TTOALKOTNTAG Kot gival amapaitntn yia tnv ¢uactoloyikny avtiypadr tou wkol RNA
(Oberste, et.al 2006). To apvntikng moAwkotntag RNA ¢pépel pia 5 moAu(U) oupd, n omola
avtypadetal yla va oxnuatiost tnv moAu(A) oupd tou Betikou kKAwvou (Yogo, et.al 1974). To
(ko RNA aro to omolo €xel adatpebel n moAU(A) oupa Sev ival mia poAuopatiko (Spector DH,
Baltimore D. 1974).

H 3’ UTR népa amo 1o poAo tn¢ otnv avilypadr tou Lov, daivetal va mailel onUaviiko
pOAo Kal otn otabepotnta tou koU RNA, kat tn poAuopatikotnta tou (Rohll, et.al 1995).
ErtumAéov n aAAnAenidpaon tng 3° UTR pe to IRES Sdtadpapatilel onpaviikd polo otn puBuwon
™G WKNC petadpaonc (Todd, et.al 1995).

Ewkova 7: H dsutepotayng dopr tng 3'UTR, tou eunmAEKeToL oTov EAey)0 TNG oUVBEONG TOU LKOU
RNA kot n Statripnon tng aAnAouyiag tng (Wang,et.al 1999).
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1.2.6 H VPg mpwteivn

H VPg mpwrteivn Stadopetikwy picorna wwv MOLKIAAEL o péyeBog amo 22-24 kotdloumna
OLLVOEEWV KOl KWOLKOTIOLETAL Ao €val LovadIKO LikO yovidilo. Elval opolomoAkd cuvSedepévn
HE TO 5’-ouplduAlwpévo TuNnpa Tou ukoU RNA pe S6eopd O4-(5-ouplbUAio)-tupocivng kal
TUOTEVETAL OTL CUUBAAAEL 0TOV TTOAAATTAQCLACUO KOl EYKAELOUO TOU Yevwuatog oto Kaidio,
evw Sev elval amopaitnTn yla TNV LOAUVON KUTTAPWVY o Toug eviepoioug (Eikova 8). To mRNA
Twv eviepoiwv Sladépel amd 1o ukd RNA povo otnv éNAewpn tg VPg. Ta uka mRNA mou
oAANAemdpoUV He Ta KUTTAPLKA pLBocwpata dev pépouv tn VPE mpwteivn, aAAd mepLEXouV
HOVo oupLdivo-5’-dwodopikd (pU) ota 5’ dkpa toug (Nomoto A, et.al 1977, Pettersson RF, et.al
1977).

H adaipeon t¢ VPg amod to ukd RNA kataAUestal amd pia mpwTeivn tou Eeviotr mou
ovopaletal eviupo Staxwplopol (Ambros V, et.al 1978). H VPg BplokeTal oTIG VEOOUVTIOEUEVEC
RNA oAucideg tou avtypadikou evdiapecou RNA kot ota apvntikAg moAwkotntag RNAs,
YEYOVOC Tou odnynoe otnv avakaAlun otL n VPg XpNOoLUEVEL GAV EKKLVNTIKO HOPLO KATA ThV

wkn avtypadn (Paul, et.al 1998) kot AapBavel pEPOC OTO OXNUATIOMO TOU LKoU Kadiou.

Ewkova 8: OpolomoAikr) cuvdean tng VPE oto 5 -0UplSUALWHEVO TUAMA TOU LtkoU RNA pe
dwodobleotepiko Seopd O,4-(5'-ouptduAio)-tupoaivng (Principles of Virology Vol |, 2015 Chapter 6 page
166).
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1.3 YITOAOXEIZ ENTEPOIQN

OL evtepoiol Eekvouv TN HOAUVON TWV KUTTAPWY PECW TNG TIPOCKOAANCHG TOUG OE €vav A
TEPLOCOTEPOUC UTIOSOXEIG OTNV eMLPAvVELD TOU KUTTApPOoU eviotr. H €l0odog evog Lou oe €vav
opyavIoUO apxilel pe TNV MPOOKOAANGH TOU LOU Of €vav N MEPLOCOTEPOUC EEELOIKEUPEVOUG
umodoxeic. OL uTtoSoxelG lval HaKpLA LOPLO TTIOU TIPOEEEXOUV OO TNV €EWKUTTAPLKN ETLAVELA
KOL OUUUETEXOUV OTLG GUCLOAOYIKEC Aettoupyieg tou kuttdpou. Ou ol €xouv mMpooapUooTel
€€eAIKTIKA yla vol XpnoLUomoloUVv Tou¢ UTIOSOXEIC TOU KUTTApoU, w¢ onueia €06dou oTo
KUTTaplkO TeplBaAlov (Racaniello, et.al 2007). H ¢uUon twv UTIOSOXEWV AUTWV TIAPEUEVE
ayvwotn péExpL To 1989 nou tautomnolOnke o untodoxéag Twv noAtoiwv (PVR) (Mendelsohn CL,
et.al 1989). Etol ot UTOSOXELC AMOTEAOUV TOUC ONMOVTLKOTEPOUC KOL TILO KOBOOPLOTIKOUC
TLAPAYOVTEC TNC EVapénc tng LOAUVONG amod Kamotov L0.

MoAAol TUTOL HOPLWV KUTTAPLKAG ETLPAVELAG AELTOUPYOUV WG KUTTAPLKOL UTtodoxeic yia
TOUu¢ picorna oUG, Kal peplkol potpalovral PeTafl peAwv aAwv owkoyevewwv (Ewkova 9). H
e€e1bikevon kal ékdppacn tou umodoxéa kabopilel ev pépel TNV maboyovo Suvapkn dpaon
evoc oL, kaBwg kalt ™ ¢uon TG acbévelag mou mpokaAsl. Me tic peBodoug NG
kKpuotaAloypadiog akTivwv-X, TNG KPUO-NAEKTPOVIKAG MLKPOOKOTIAC KOL TNG HOPLAKAG
Boloyiag £xouv EedMAwOel peplkol amod TOug UNXOVIOHOUG £l008ou Twv Eviepoiwv oTo
kOTtapo eviotn (Tuthill, et.al 2010).

OL Evtepoiol xpnoldomoloUv pia HEYAAn TOWKIAl amo popla wg umodoxelg, Omwg
TPWTEIVEG, USPOYOVAVOPAKEG KAl YAUKOALTIISLA. ZTOUC MEPLOCOTEPOUC EVIEPOLOUGC, OL UTTOSOXELS
ouvoEovTal JE TA cuvinpnuéva apwvotéa twv mpwteivwv VP1 kat VP3, otn oxnuatlOpevn
«QUAAKWON» Kal TPokoAoUV tnv avadiataén tou ukou kapidiou (Rossman, et.al 2002).
Qotoo0, umtapyxouv Kal UTtoSoxelg oL omolol cuvdéovtal eEWTEPLKA TNG «AUAAKWONG» Kal Sev
anootaBbepomnololv To UKo Kapidio.

H oAAnAenidpacn evog eviepoiol pe Tov umodoxéa Sev eival mAvIa €MAPKNAG yLo TN
€l00d0 tou OTO KUTTOPO KAl amatteital n mapoucia evog deutepou popiou i umodoxéa
(ouvurtoboxéa). Na mapadetyua, moAAol echoviruses xpnolponolovv w¢g cuvutodoxEa Toug TNV
Hkpoodalpivn yla tnv 1o ypriyopn €0od6 ToUG €ViOG TOU KUTTAPOU EVW HEPLKOL amd Toug

Coxsackieviruses B TLg LvTeYKpLVEC.
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Ewkova 9: TUTOL UTIOSOXEWV YLOL TOUG picorna Loug. Ao TOUG TPWTOUG TOU avakaAudOnkav Atav
0 PVR yla toug moALoioU¢ kat o lcam-1 yia toug pvoiolg mou GpEPouv eEWKUTTAPLKEG ETILKPATELEG
avoooodalpivng (Ig-like). Ymodoxeic mou aykupoBoArolvrtal amnd pia GPIl (YAukoouA-dpwodpattdul-
LVOOLTOAN) oAAG KoL SLpepn) Omwc n vteyplvn mou Asttoupyet wg urtodoxéag (Principles of Virology Vol
1,2015 Chapter 5 page 127).

1.3.1 YrioSoxeig moAloiwyv

OL moAwoiol mpoodévovtal otov umodoxéa CD155 (cluster of differentiation 155),
EUPEWC YVWOTOG WG PVR (umodoyxéag moAtoiwy), mou eival pia StapepPpavikr YAUKOMPWTEIVN
TUMoU | TNG unepotkoyEveLlag Twv avoooodatpvwy (Koike S, et.al 1990) (Ewkova 10). H mpwteivn
autr) SlaBétel 3 e§WKUTTAPIKEG eTKPATELEG avoooodalpivng (lg-like) D1-D3 (Koike S, et.al
1991), (Racaniello V. 1992). AnoteAéopota TPLWV SLADOPETIKWY TEIPAUATWY €8el€av OTL n
npwtn lg-like meploxn (D1), elvat n meploxn mou dpépel tn B€on ocuvdeong Twv MoAlolwv (Etkova
11) (Zhang P, et.al 2008). MovtéAa Twv CcUUMAOKwWV TOALoiwv-PVR mou mapnxdnoav amo
6ebopéva Kpuo-NAEKTPOVLKAG ULKpooKoTiag delyvouv OTL N TPpWTN TEPLOX EPXETAL O €madn

HE TNV eridAveLa Tou LoU.
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Ewkova 10: Zuvdeon tou untodoyxea PVR (CD155) otnv avAaka (canyon) Tou moAloiol. Me pol
amnekovietal To N-TeAKO AKPO TTOU TIPOCSEVETAL OTOV TIOALOLO Kall e YaAdllo To C-TEAKO AKPO TIoU
ouvbEeTal otn pepBpavn tou Kuttdpou. Me pactvo ametkovilovtal ot D1, D2,D3 Ig-like meplox£g, e
v D1 va ¢pépet Tn B€on ouvdeon e Tov moALoio Principles of Virology Vol 1,2015 Chapter 5 page 127).

Ewkova 11: Aopn tou umodoxéa PVR (CD155) (Shaukat Kahn, et.al 2007)

H ¢uaolohoyikn kuttaplk Asttoupyia tou CD155 eival n Snuioupyia Slakuttaplkwyv
OUVOECUWY HeTaV emiBnAtakwy KUTtapwv. O podog tou CD155 oto avooomolnTkd cuoThUA
elval acadng , av Kol UIMOPEL VO CUMHETEXEL 0TI AVOOOAOYLKEG amokploelg (Maier MK, et.al
2007). A&ilel va onpuelwBel, mwg av kal n Kuttaplkn Aswtoupyia tou PVR eival akdpa ayvwaotn,
rmubavotata Stadpapatilel oNUAVIIKO POAO GTNV AVOYVWELON KOL CUYKOAANGN KUTTAPWY UETAEY
TOUG.

H doun tou efwkuttdplou, tplwv mepoxwv umodoxéa (CD155) tou moAloiou, o€

OUUMAOKO PE TOV LO TNG oAlopueAitidag (opotumog 1) €xel kaBoplotel oe 22-A pe tn Borbela

KPUO-NAEKTPOVLKAG ULKPOOKOTILOG KOl TEXVLKWY OlVOLOUYKPOTNONG TPLOSLAOTATNG ELKOVAG.
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OL avAakeg oto kayidlo twv moAwoiwv eival ot Béoelg aAAnAemidpaong HE TOUG
KUTTOPLKOUG uttodoxeig. Ot aUAAKEG QUTEG elval mapa oAU BabLEC WoTe va Unv emtpéPouy
Slelobuon avtiowpatwv (Rossman MG, 1989). Autd to puoLKO eUMOSLo TLOTEVETAL OTL KpUPEL
OopwoEEa, Kplowa yla tn OEcpEucn OO TO QVOCOMOLNTIKO oUOTNUO Tou UuTmodoxEa.
MeTtaANGEeLc oTa apvoEEa TTou oxnUaTI{ouV TNV aUAQKO UTTOPOoUV va aAAAEOUV TNV CUYYEVELD
ouvdeonc pe toug umodoyeig (Liao S, Racaniello V, 1997).

O CD155 mpoobévetal otnv avlaka (canyon) Tou oALloioU adrivovtag Eva amoTUTWA
TIOPOLOLO UE EKEIVO TOU poplou SLoKUTTAPLKAG TIPOOKOAANONG-1 mou amoteAel umodoxéa Twv
avBpwrnivwv pwoiwv (Etkova 11). QoTO00, 0 TPOCAVATOALGUOC TOU HAKPOU, Kol AEMTOU popilou
CD155 oe oxéon pe tnv emipaveld Tou TIOAOIOU €lvol OPKETA OLAPOPETIKOC A0 TOV
TIPOCQAVATOALOUO TOU HOPILOU SLAKUTTOPLKAC TMPOOKOAANONG-1 &Ml Twv pwoilwv. EmumAoyv, ta
umooTpwuata Tou Tapéxouv efeldikeuon otnv avayvwplon SwadEpouv yla Ttoug Suo
umodoxeic. To KUPLO XOPAKTNPLOTIKO TNC KOwng SE€opeuong o autoug touc SUo umodoxEig
picorna wwv, gival n meploxn otnv avAaka (canyon) otnv onoia cuppaivel n mpocdeon(Yongning

He, et.al 2000).

1.3.2 Ynodoyxeig Echo wwv

Ou Echo ot 6,7,13,21,29 kat 33 daivetal 