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ZYNTMHZEIZ

Acute Flaccid Paralysis

AFP
O¢&eia xalapr) tapdAvaon
Base pairs
bp : ,
Zeuyn Bacewv
Degrees Celcius
°C
BaBpoi KeAaoiou
Coxsackievirus-Adenovirus Receptor
CAR
YTmodoxéag twv Coxsackie B 10V KAl Twv 0dEVOiwv
DNA complementary to RNA
cDNA
DNA cupmAnpwpatikdé oto RNA
Central Nervous System
CNS
KevtpIko veupiko cvotnua
Cytopathic Effect
CPE
Kuttaporaboyovog dpdon
Cerebrospinal Fluid
CSF
Eyke@oAovwtiaio Yypo
Decay Accelerating Factor
DAF
Mapdyovtag mitéxuvong TNG KUTTAPIKN G KOTATITWONG
Dulbecco’s Modified Eagles Medium
DMEM
OPETITIKO LAIKO Tou Eagles, TpotoTtoinuévo amo tov Dulbecco
Deoxyribonucleic Acid
DNA

Ae00UPIBOVOUKAEIKO 080

Enteric Cytopathic Human Orphan viruses
ECHO viruses

loi Tou dev cuvdEovTal PE KLTTOPOTIAB0YOVO dpAan

Foot-and-Mouth Disease Vims
FMDV

16¢ TG aoBEvEIng TTOOWY KOl GTOPATOC

gram, milligram, microgram

0. Mg, 1

YPOUUAPIO, HIAAYPOUUAPIO, HIKPOYPOUUAPIO
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HelLa

Hep-2

HFMD

H.P.I.

ICAM-1

I.P.P.

pgm

pmol

MRNA

NCR

oPVv

Human Cervical Adenocarcinoma cell line

AvBpWTIIVI KUTTOPIKI CEIPA aTI0 TPAXNAIKO adEVOKOPKIVWUA
Human Epidermoid Carcinoma cell line

AvBpWTIIVN KUTTAPIKA CEIPA aTiO ETUOEPHOEIDEC KAPKIVLWUO TOU
Adpuyya

Hand-Foot-and-Mouth Disease Virus

16¢ TN aoBEvEIag XEIPWVY, TIOOWV KAl OTOUATOC

Hellenic Pasteur Institute

EAANVIKS IvoTitoUto MNootép

Intracellular Adhesion Molecule - 1

EvdokuTttapikod poplo pdéapuong - |

Institut Pasteur de Paris

IvotitouTo Maotép twv Mapiaiwv

Internal Ribosome Entry Site

Eowrtepikr) B€an €106d0L TOL PIBOCWHATOC

kilodaltons

Recombinant murine cell line expressing the human PVR gene
AvaouvdLACPEVN KUTTAPIKN CEIPA TIoL EKQPACEl TO yovidlo PVR
Molar, millimolar

millilitre, microlitre

MIAANIAITPO, MIKPOAITPO

micrometer

MIKPOUETPO

picomol

Messenger RNA

Meta@opikd RNA

Non coding Region

Mn Kwdikn Meploxn

Oral Poliovirus Vaccine

ZTOMATIKO €UPROAIO EvavTl TNE TIOAIOPVEAITIONG
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ORF

PBS

PCR

PVR

RD

RFLP

RLP

RNA

rrm

rRNA

RT

RT-PCR

TBE

UTR

Open Reading Frame

AVOIXTO TIAQICIO OVAYVWONG

Phosphate Buffer Saline

PUBUIOTIKO SIGALUO PWCPOPIKWY OAATWV

Polymerase Chain Reaction

AAUCIOWTNA avTIdPAaCT TNG TIOALVUEPACNC

Poliovirus Receptor

YTI0d0XE0C TWV TIOAIOIWV

Rabdomyosarcoma cell line

AvBpWTTIVN KLUTTAPIKA GEIP& POBAIOUVOCOPKWUOTOC

Restriction Fragment Length Polymorphism Analysis
MoAvUOP@ICUOI PAKOUG META aTIO ETWOCN HE TIEPIOPIOTIKA
éviupa

Ribosome Landing Pad

2 nueio pdadeong TwV PIBOCWHATWY

Ribonucleic Acid

P1BOVOUKAEIKO 0&L

rounds per minute

OTPOPEC AVA AETITO

ribosomal RNA

pIBocwuIKO RNA

Reverse Transcription

AvTioTpOo®n PETOYPA®PN

Reverse Transcription - Polymerase Chain Reaction

Avtiotpogn  petaypagny -  AAuoIdwT  avtidpacn ¢
TIOAUPEPAONG

Tris — Boric acid - EDTA buffer

PuBuiotikd didAupa Tpig-udpogupeBuAapivouedaviou, Bopikol
0&£0C Kal alBUAEVOBIAUIVOTETPAOEIKOU 0&E0(

Untranslated Region

Mn peTag@paldpevn TepIoxn
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Vaccine Associated Paralytic Poliomyelitis

VAPP
MapOAUTIKA TIOAIOPUEAITIOO OQEINOUEVN GTO EUPROAIO
African Green Monkey Kidney cell line

Vero
KuTttapikni o€ipd amo veppo ag@pIKaVIKOU TIPACIVOU TTIBAKOL
Genome-linked Viral Protein

VPg
likr) TTpWTEiVN oLVOEdEPEVN OTO YEVWHA
World Health Organization

WHO

Maykoopia Opyavwaon Yyeiog
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loTOopIKA oTOIXEID.

H oikoyévela twv Picoma v (Picornaviridae), otnv omoio aviKel Kal To YEvog Twv
eviepoiwv {Enterovirus), €ival pia TTOAVGUVOETN OPAdA PUAOYEVETIKA CUYYEVIKWV 1wV, TA
MEAN NG omoiag vTepPRaivouv Toug 200 opotuttoug. O1 Picoma 10i gival amd toug TPWToug
100C TIOU OVAKOAUEONKAV KAl aropovwenkav. XapakTnPIoTIKA ava@EPETal OTI N TTIOAXOTEPN
Tieplypo@n acBEvelag Ye 1k artioAoyia mou €xel Bpebei pExPL onuepa, sival oe pia apxaio
OYUTTTIOKY ETUTOURIO OTAAN TNE €TTOXNG TOL Papor, mepimov to 1400 11.X. ZTN OTHAN O, N
OTIOia avVOTIOPIoTA TOV IEPEX Siptah PE TNV OIKOYEVEID TOU, TIAPOUGCIALETAI N XOPOAKTNPICTIKN
KAIVIKI] €IKOVO TNG TIAPAAUTIKAC TTOAIOMUEAITIOOG (aoBévelag TTou o@eileTal og Picoma 100¢,
TOUC TIOAI0I0UG) HE TO TIOdI TOU IEPEN VO “KPEUETAL” 1I0XVO Kal TtapdAuto [1,2],

O1 Loeffler kat Frosch 1o 1898, Atav o1 TIPWTOI IOV TIEPIEYPAPAV EVAV PMOAUCHATIKO
TIAPAYOVTa TIOU TIPOCRAAEI Tar BOOEIDN KOL 0 OTI0I0¢ OPYOTEPO XAPOKINPICTNKE w¢ Picoma
10¢. O 16¢ autdg, o Foot and Mouth Disease Vims (FMDV), 0Tw¢ OVOUAGTNKE OTN CUVEXELD,
Ntav Aoimév o Tpwtog Picoma 10¢ mou avakaAd@enke. Aiyo apyotepa, ol Landsteiner kai
Popper 10 1908, armédei&av 0Tl N TIOAIOPVEAITIdN, aoBEVEID AyvwaTng PEXPI TOTE AITIOAOYIOC
OAAG Kal UTTELBLVNG YIO TIOAAEC BOVATNEOPEG ETUONUIEC, O@EIAETAN OE 10. AV Kal XWPI¢ va
OTIOPOVWOOUY TOV UTIEDBUVO POAUCHATIKO TIOPAYOVTd, KOTAMEPAV VA HETAOWOOUV TNV
0oBévela ae TIBAKOUC, eVvOPOaApI{ovTag TOLG PE INBNUEVO OTIO TIOAD AETITO QIATPO, VEUPIKO
I0TO aVBPWTIOL TIACXOVTA OTIO TIOAIOPLEAITION [3], ME auTd TOV TPOTIO, £dWCAV TO EVOUCHO
vyl TOV XOPOKINPIOUO KOl TNV PEAETN TwV TIOAIOIWV, Ol oTtoiol €ival omd Toug TAéOV
maboydvoug yia tov GvBpwto Picoma 100¢. Ol TIOAIOIOI NTav Kal Ol TIPWTOl 10i Tou
OTIOPOVWONKAY 0€ KUTTOPOKAAAIEPYEID aTtd Toug Sabin kail Olitsky, TPEIC TIEPITIOL dEKAETIEC

apyotepa, o 1936 [4] kal otn cuvéxela oo Toug Enders et al., o 1949 [5],
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Tnv ida mepimou emoxn o1 Dalldorf ko Sickles [6, 7] amouydvwoav amd éva Ttaidi o
EMaoxe amd pia TTOPOAUTIKA acBéveld TAPOUOIO ME TNV  TIOAIOMUEAITION, €vav AAAO
MOAUCHOTIKO TIOPAYOVTO TIOU PTIOPOUCE VA TIPOGRAAEl KAl VEOYVA TTOVTiKIa. AUTH N oudda
TWV POAUCHOTIKWV TIAPAYOVIWV ovoudotnke Coxsackie, e€aitiag Tou TOTIOU KOTAYWYNC TOU
Ttaidlov (Coxsackie €ival 10 IVOIAVIKO Gvopa evog Xwplov oTtnv TToAlteia g Néag Yopkng,
otig H.IM.A.), Kal Ta&ivountnke otnv OIKoyEVEl Twv Picoma 1wv.

ATIO T dekaetia Tou 1950 Kal PETA, N €EATIAWGN TNG XPHONG TWV KUTTOPOKOAAIEPYEIWV
KOl N ovATTuén Kal PBeATioon Twv EPYACTNPIOKWY TEXVIKWVY TOULTOTIOINONG TWV 10V,
KOTEGTNOE OLVATA TNV ATTOPOVWON KOl TOV XAPOKTNPIOPO KOl TwWV UTIOAOITIWV HEAWV TNG
OIKOYEVEIag TV Picoma 1wv, TN MEAETN TwV PETOED TOUG PUAOYEVETIKWV OXECEWV, OANG KOl

TN Ta&IVOUNGN ToUC O€ Yévn.

1

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 06:04:23 EEST - 3.141.30.83



ZUOTNUATIKA KOTATAEN.

H oikoyévela twv Picoma 1V attoTeAei pio amo TI¢ PEYOADTEPEC KOl ONUOVTIKOTEPEQ
OMGdEG TTABOYOVWV (IKWV GTEAEXWV TIOL TIPOCBAANOLY Hia TTIANBwWPA EEVIOTWV (ME KUPIOTEPO
TOV GvBpWTIO, OAAG Kol {Wa PE KINVOTPOQPIKI ONUOCIa) PE ONUAVTIKEC OIKOVOUIKEG KAl
KOIVWVIKEC CUVETIEIEC, OAANG KOl COPBAPEC ETUTITWAEIC Yia TN dnuoacia vyeia [9],

O1 mpwtol Picoma 10i avakoAO@enkav oTig apxeC tou 2000 alwva, €Vw N TIASIOYN@ia
TWV UTIOAOITIWV HEAWV TNC OIKOYEVEIOG AVOKOADPONKE OTIC deKaETieq Tov 1940 kan 1950.
MEXPI TIG PMEPEC POC TUVEXWC TIPOCTIOEVTAI VEQ PEAN, UE ATIOTEAECHUO ONUEPO O TUVOAIKOC
apIBPOC TV Picoma 1v va avépxetal atoug 240 0pOTUTIOUC.

H ocuotnuatikf Katdtagn twv dla@opwy 1wV OE YEVN KOl OIKOYEVEIEC Kal N dlEpelvnan
TV PETAED TOUC (PUAOYEVETIKWV OXECEWV Eival IBITEPWC ONUAVTIKEG, TOOO0 O€ KoBapd
BIOAOYIKO-OLOTNUATIKO £TTITTESD, OG0 KOl O KAIVIKO-OIOYVWOTIKO ETITEDD. ZTO ETTMESO TNC
KAIVIKNC 10TPIKAG N OWOTH KOTATAEN TwV IOV TIOPEXEl hia agliotuotn Bdon 1600 yia v
oKpPIBA aAAG Kal Eykalpn d1ayvwaorn, 600 Kal yia TNV Bepareia Kat TipoAnyn twv dlagopwv
TIaONoEWV IOV TIPOKAAOUVTAL OTI6 100¢ [10],

H apxik Katdtagn twv Picoma 1wv ota d1a@opa yevn TIoU amtapTi{ouv TNV OIKOYEVEIX
Baciotnke OTIC UOIKOXNMIKEG 1B10TNTEC TWV [IKWV cwuatdiwy (0Tw¢ evaiocbnaoia oto pH
KOl QVWTIKN TIUKVOTNTO owpoTidiwv o€ kAion CsCl), KaBwg €miong Kal TNV aVTIyOVIKI Kol
VEVIKOTEPN BIOAOYIKA] GULYYEVEID TWV 1V OUTWV PETAEL Toug [11], H eicaywyr] Opwg, Kal n
01d00n VEWV dIaYyVWOTIKWV PEBOdwV TIou Baadilovial 0To YEVETIKO LAIKO TWV 1wV, OTIWC N
AAucIdwtr Avtidpaon tng MoAvuepaonc (Polymerase Chain Reaction - PCR), katéotnoav
évtovn TNV avAykn yla akpIBEatepn KaTATagn twv Picoma 1wy, n omoia va aviarokpiveTal

OTO POPIOKA KAl YEVETIKA XOPOAKTNPIOTIKA TOUG. TO yeyovog OTI TO YEvwua Twv Picoma kv

12
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TIEPIEXEI OXETIKA HUIKPO apIBUO {EVYWV VOUKAEOTIOIKWV BACEWV GE OXEon ME AAAOULC 100G,
EXEl OIEVKOAVVEL IBINTEPWC TN MEAETN KAL TNV €0PEDT TWV OAANAOUXIWV GE TIOANG PEAN NG
OIKOYEVEIOC aUTHC KOl KOT ETIEKTACN TOV TIAPN HOPIOKO KAl YEVETIKO XAPOAKINPIGUO TOUC.
Erumpdobeta, n duvatdtnta KpuoTaAloTioinong twv Picoma v Kal n €@apuoyr tng
KpuoTaAAOypo@iag pe akTiveg X g€ OAOKANPa ta KA cwpatidla (Eikova 1), mpooeepe
VPNANG €UKPIVEIOG TPIODIACTATEG ATIEIKOVIOEIG KOl OTIOKOALPE TIOAAG CTOIXEIO yio TN OOuN)
TWV 1wV autwv [12, 13, 14, 15, 16], loi Tng OIKOyEVEIQG QUTAC NTAV OTI0 TOUCG TIPWTOUC
QVOPWTIIVOUC 10UC TIOU PEAETHONKOV PE PEYOAN AETITOPEPEIN XPNOIMOTIOIVTIOG TNV TEXVIKN
NG KPLOTAAAOYPAQIOG PE OKTIVES X.

Me 1a onuepiva dedopéva AOITIOV, N CUCTNUATIKI KATATOEN OTNV OIKOYEVEID TWV
Picoma 1cv Baailetal Kupiwg oTa JOPIaKA KOl YEVETIKA dEd0UEVA TIOU gival TIAEOV SlaBEaIpa
Yyl TOU¢ 100¢ QUTOUC KOl TO OTIoia ETUTPETIOVV TOCO TNV KATOVONON Twv MPETAED TOUC
(PUAOYEVETIKWV OXECOEWV, 000 KOl T OlEPELvNON TwV EEEAIKTIKWY HNXAVICH®WY TIOU
AEITOVPYOUV 0TI CUYKEKPIYEVN Opdada 1wv [17], ‘ETol Aoy, n olkoyévela Twv Picoma 1wv
(Picornaviridae) mtepihapdavel 240 avtiyoviKa SI0KPITOUC OPOTUTIOVE TIOU KATAVEUOVTAIL O€ 9
vévn. Enterovirus, Rhinovirus, Cardioviriis, Apthovirus, Hepatovirus, Parechovirus,
Erbovirus, Kobuvirus kat Teschovirns, 6mw¢ @aivetal avaAutika otov Mivaka 1 [18, 19],

To yévog twv eviepoiwv {Enterovirus), TO OTI0I0 OTIOTEAEI KOl TO OVTIKEIPMEVO NG
OUYKEKPIPEVNG MEAETNG, TTEPIAOUPBAVEL CLUVOAIKG 89 OPOTLTIOUC, 0TI TOLC OTIoioLG Ol 64
TIPOCPBAAAOUY TOV GVOPWTIO, €V Ol ULTIOAOITTOl 25 TIPOGPBAAAOULY XOoipoug, [BO0oEIdr) Kal
Tuonkoug. O1 avBpwTIIVOI EVTEPOIOI TIEPIAANPBAVOLY TOLCG TIOAIOIOUG (3 OPOTUTION), TOUG
Coxsackie A 100¢ (23 opoturtol), Toug Coxsackie B 100¢ (6 oupdturtor), toug ECHO 100¢ (armo
Ta apXIKA Twv Aé€ewv Enteric Cytopathic Human Orphan - 28 opdturmol) kail Toug pn

Ta&IVOUNUEVOUC €VTEPOIODE 68-71 (OI TIIO TIPOCQOTA OTIOUOVWOEVTEC EVIEPOIOI, Ol 0TIl

13
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€XOULV apIBuNBei pe Baon Tn oeIpd avayvwplong Toug — 4 opotuTtol) [20, 21], Ztov Mivaka 2
TIOPOUCIAdovTal AVOAUTIKA OAOI Ol OPOTUTIOl TWV QVOPWTIIVWV EVIEPOIWV, HE AETITOUEPN
OTOIXEIO TTIOU OYOPOLV TN XPOVOAOYIO Kal TO LAIKO OTIOHOVWAONG TWV TIPOTUTIWY GTEAEXWV TWV
OPOTUTIWV OUTWV.

Me TOV Opo “OpOTUTIOG” TIEPIYPAPETAl €va OUVOAO [IKWV OTEAEXWV, TA OTIoix
TIOPOoLOIAdoUY TIC AUTEC OPOAOYIKEC IO10TNTEC, ONAAdH  TIEPIEXOLV Ta idla avtyova. O
OPOTUTIOC EVOC 100 PTTOPEI VA TIEPIAAPPBAVEL Evav aplBUO JIOEOPETIKWY “OTEAEXWV”, TA OTIoix
EXOULV TIC IBIEC PEV OPOAOYIKEC IBIOTNTEC, PTIOPE OUWE VO TTOPOLCIALOLY PIKPEC SIAPOPEC OTO
VEVETIKO TOUC LAIKO 1 OTIC BIOXNUIKEC TOUC 1010TNTEC. Mg TOV Opo “TIPOTUTIO OTEAEXOCG” N
“OTEAEXOC OVAPOPAC” EVVOEITOI TO OTEAEXOC €KEIVO, BACEL TOL OTIOIOL EYIVE N TIEPIYPOQPT] TOL

OPOTUTIOU.

14
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MINAKAZ 1. ZuoTtnuatikf Katataén tng olkoyévelag Picornaviridae.

Oikoyévela: Picornaviridae

révn

Enterovirus

Rhinovirus

Cardiovirus

Apthovirus

Hepatovirus

Parechovirus

Erbovirus

Kobuvirus
Teschovirus
Mn ta&ivounuévol

Picorna 10i

2YNOAO

ApIBUOC 0pOTOTIWV

89

103

10

20

240

APXETUTIO PENOC

Poliovirus

Human rhinovirus A

Encephalomyocarditis

virus

Foot-and-mouth

disease virus
Hepatitis A virus
Human parechovirus

Equine rhinitis B

virus
Aichi virus

Porcine teschovirus
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Eido¢ éeviotwov

AvBpwTttog, Booeldn,

Xoipol, Ttiénkol

AvBpwTtog, Boocidn

AvBpwTIOC, TIOVTIKIO

Booesidn, xoipol

alyottpofarta, dGAoya
AvBpwTToCq

AvBpwTToC

AAoya

AvBpwTtoq

Xoipol

A1d@OopOoL EEVIOTEQ
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MINAKAZ 2. Ta 64 TIPOTUTIO OTEAEXN TWV AVOPWTIIVWV EVIEPOIWV.

A. loAloioi

Opotutog

Poliovirus 1

Poliovirus 2

Poliovirus 3

Mpotuto
OTEAEXOC

Brunhilde

Mahoney

Lansing

Leon

B. Coxsackie A 1oi

OpoTuTIog

Coxsackie Al
Coxsackie A2

Coxsackie A3

Coxsackie A4
Coxsackie A5
Coxsackie A6

Coxsackie A7
Coxsackie A8

Coxsackie A9

Coxsackie A10

Coxsackie All
Coxsackie A12
Coxsackie A13
Coxsackie Al4
Coxsackie A15
Coxsackie A16
Coxsackie A17
Coxsackie A18

Coxsackie A19

Coxsackie A20
Coxsackie A21

Mpotuto
OTEAEXOC

Tompkins
Fleetwood

Olson

High Point
Swartz

Gdula

Parker
Donovan

Bozek

Kowalik

Belgium-!
Texas-12
Flores
G-14

G-9

G-10
G-12

G-13

Mpoéievon

Maryland
Ohio

Michigan

California

MpoéAevon

Coxsackie,
N.Y.

Delaware
New York

North
Carolina
New York

New York

New York
New York
New York

New York

Belgium
Texas
Mexico
South Africa
South Africa
South Africa
South Africa
South Africa

NIH-8663 (Dohi) Japan

IH-35
Kuykendall

New York
California

XpovoAoyia
OTIOPOVWONC

1939
1941
1937

1937

XpovoAoyia
OTIOHOVWONG

1947
1947
1948

1950
1950
1949

1949
1949
1950

1950

1951
1948
1952
1950
1950
1951
1951
1950

1952

1955
1952
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AobBévela

MapaAUTIKN)
TIOAIOPVEAITIOO

MapaALTIKN)
TIOAIOPVEAITIOO
MapOAUTIKN
TTOAIOJUEAITIOO

AocBgvela

Moapaivon

Mapaivuon
Aonrn
pnviyyiuda

MoAlopueAitida
AonTn
pnviyyitda
Aonrin
pnviyyinda
MoAlopueAitida
Aonrn
pnVIyyitda
Aonrin
pNVIyyitida
MuaoAyia
>0Uvdpopo
Guillain-Barre
Hmotiuda
MoAlopueAitida

YAIKO
OTIOMOVWOTNG

Kémpava
Kémpava
Eyképarog

ZTIOVOULAIK)
oTNAN

YAIKO
OTIOPOVWONC

Kémpava
Koémpava

Kémpava

Abpata
Kompava

Kémpava

Kémpava
Kémpava

Kémpava

Kémpava

Kémpava
MUyeq

Kémpava
Kémpava
Koémpava
Kémpava
Kémpava
Kémpava

Kémpava
Kémpava

Kémpava
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MINAKAZ 2. Ta 64 TpOTuUTIa OTEAEXN TWV AVOPWTIIVWVY EVTEUOIWV (CLVEXEID).

B. Coxsackie A 10i (Guvéxela)

OuoétuTog

Coxsackie A22
Coxsackie A24

I". Coxsackie B

Oudturog
Coxsackie B1

Coxsackie B2
Coxsackie B3

Coxsackie B4

Coxsackie B5

Coxsackie B6

. ECHO 1oi
OpotuTIoC
ECHO !
ECHO 2

ECHO 3
ECHO 4
ECHO 5

ECHO 6

ECHO 7
ECHO 9
ECHO 11
ECHO 12
ECHO 13

ECHO 14

ECHO 15

MuotuTo
OTENEXOC

Chulman
Joseph
10i

MuoTuTo
OTENEXOC

Conn-5

Ohio-1
Nancy
JVB

Faulkner

Schmitt

MuotuTo
OTEAEXOC
Farouk

Cornells
Morrisey
Pesascek
Noyce

D'Amori

Wallace
Hill
Gregory
Travis

Del Carmen

Tow

Ch 96-51
(Charleston)

MuogAeuon

New York

South Africa

Muoéieuan
Connecticut

Ohio
Connecticut

New York

Kentucky
Philippines

MuoéAeuaon

Egypt
Connecticut

Connecticut
Connecticut
Maine

Rhode Island

Ohio
Ohio
Ohio
Philippines
Philippines

Rhode Island

XpovoAoyia
OTIOPOVWONG

1955
1952

XpovoAoyia
OTIOPOVWONG

1948

1947
1949
1951

1952
1953

XpovoAoyia
OTIOPOVWONG
1951

1951
1951
1951
1954

1955
2

1953
2

1953
1953

1954

West Virginia 1951
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AoBéveia

Epetocg kai
dlappola

AcBvela

AonTn
pnVIyyitida
KaAokaipivn
ypimrn
Mupetog
KoiAlokoi
TIovol

MapaAvon Kal

oatpogia

AocBgvela

Aonmn
pnVIyyitida
Aonrn
pnviyyituda
Aonrn
pnviyyitda
Aonrn
pNVIyyitida
AonTn
pnviyyiuda

Aonmn
pNVIyyitida

YAIKO
OTIOPOVWONG

Kémpava

Kémpava

YAIKO
OTIOPOVWONG

Kémpava

Kémpava
Kémpava

Kémpava

Kémpava

Koémpava

YAIKO
OTIOHOVWOTNG
Kémpava

Kémpava
Kémpava
Kompava
Koémpava

Kémpava

Kompava
Kémpava
Kémpava
Kémpava
Kémpava

KoTmpava
Kémpava

17



MINAKAZ 2. Ta 64 TIpOTUTIO OTEAEXTN TWV AVOPWTIIVWV EVTEPOIWV (CUVEXEID).

. ECHO 10i (ouvéxeln)

OpoTuTog
ECHO 16

ECHO 17

ECHO 18
ECHO 19

ECHO 20

ECHO 21
ECHO 24
ECHO 25

ECHO 26
ECHO 27

ECHO 29
ECHO 30

ECHO 31

ECHO 32
ECHO 33

A. Mn ta&ivounpévol eviepoioi

OpotuTog
Enterovirus 68

Enterovirus 69

Enterovirus 70

Enterovirus 71

Mpotuto
OTEAEXOC

Harrington

CHHECHO 29

Metcalf
Burke

Jv-1

Farina (E26D)
DeCamp
JV-4

Coronel
Bacon (1-36-4)

JV-10
Bastianni

Caldwell

PR-10
Toluca-3

Mpotuto
OTEAEXOC
Fermon

Toluca-!

J 670/71

BrCr

MpoéAeuan

Massachus
etts
Mexico
City

Ohio

Ohio
Washingto
nDC.

Massachus

etts
Ohio
Washington
DC.
Philippines
Philippines
Washington
DC.

New York

Kansas

Puerto Rico
Mexico

Mpoéievon

California
Toluca,
Mexico

Japan

California

XpovoAoyia
OTIOPOVWONG

1951

1956

1950
1956
1957

1953
1953

1955
1958

1955

1959

XpovoAoyia
OTIOHOVWONC
1962

1959

1971

1970
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AoBsvein

Aonrn
pNVIyyitida

Alappola
Algppola

Mupetog

Aonmin
pNnviyyitida
Alappola

Aldppoia

Aonmn
pNviyyitida
Aonrin
pnviyyitda
Mootpeviepitida

AoBéveia

Mvevpovia

O¢eia
QIopPOYIKA
ETUTIEQUKITIOO
Aonmn
pnVIyyitida

YAIKO
OTIOHOVWONG

Kompava

Kompava

Kompava
Kompava

Kompava
Kompava
Kompava
Kompava

Kompava
Kompava

Kompava
Eyké@alog

Kompava

Kémpava
Kompava

YAIKO
artopévwaong

?
Kémpava

O@BaAUOC

Kémpava
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Avoke@aAaiwaon tou MNMINAKA 2.

210 GUVOAO TOUC Ol OVOPWTTIVOL EVTEPOIOI ATIOTEAOVUVTOI OTIO TOUC:

MoAioiovg . 3 opotuTtol
Coxsackie A 100¢ 1 23 opotuTIol
Coxsackie B 100¢ :6 opotuTol
ECHO 100¢ . 28 opotuTIOoI

Mn Ta&ivopnuévoug eviepoiolg 68-71  :4 opotuTol

AVTIKEIPEVO TNC TTOPOVCaC PEAETNG OTIOTEAETOV OI TToAIoIoi, o1 Coxsackie B 10i Kai o1

ECHO 1oi.
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Eikova 1.

Eikova 1. YYnANg €uKpivelag aTteElKovioelg g TPIodIdoTatng doung Twv KWV owPoTIdiwv
TEOOUPWV SIOPOPETIKWV Picoma 1wy, O0Mw¢ AToTUTIVOVTal PMETA a0 KPLUOTOAAOYpPO®IO pE
oktiveg X. A. Foot and Mouth Disease Virus (I'évog: Apthovirus). B. Encephalomyocarditis
virus (évog: Cardiovirus). I'. Poliovirus 1 (F'évog: Enterovirus) kat A. Rhinovirus14 (Mévog:

Rhinovirus).
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Aopn Kol AEITOLPYIT TWV EVTEPOIWV.

Ol eviepoioi (6w kol 6Aol ot Picorna 10i) €ival pn e\utpo@opol 10i, dnAadn dev
TiEPIBAANOvVTal OTIO AITUOIKO QAKEANO. To KaWidlo toug €xel dIAPETPO Tepimouv 27-30 nm
(avaAoya pe TOV OPOTUTIO TOU 100 KAl TO PBabud agpuddtwaong tou Kayidiov) Kal gival
EIKOOOESPIKNG OCULUUETPIOG. ATIOTEAEITAl OmO 60 TIPWTOPEPN AVTiypa@a TEGOAPWVY
TIOAUTIETTIdIWY, Twv VP, VP2, VP3 kai VP4 (o1 oTtoie¢ attoteAOUV Kal TIG JOVADIKEC OOMIKEC
pwteive¢ Twv Picorna 1v). Ol Tipwteive¢ aUTEC oLVOEOVTAl TILKVA HETOED TOUG KOl
oxnuati¢ouv to Kayidio [20],

H ouykpOdtnon Ttou Kayidiou TOu 100 ETUTUYXAVETOL MECW TNG €vwong OwdeKa
TIEVIOMEPWVY, KABE éva OTO TO OTIoio OTtoTEAEiTAl amod avtiypaga twv VP1, VP3 Kal piag
TPOdPoUNG TPpwteivng tng VPO, otnv oToia €ival opoIoTIOAIKA Tipoadedepéveg ol VP4 Kal
VP2. H didomacn ¢ VPO ot VP4 kot VP2, mou e€ival amd ta TeEAevTaia otddia
OXNUOTIOPOU TOL WPIPOL KOWIdiov, UTTIOPEi va OXETICETAI PHE TOV EYKAEIOUO TOU VOUKAEIKOU
0&¢o¢ Tou 100 0TO KaWidlo, OTIWC ETTIONG KOl YE TN OTABEPOTIOINGN TOL WPIUOL TIAéOV TiKOU
ocwyotdiov [21, 23], e kABe kawidlo éva f d0o0 avtiypaga g VPO Tapauévouv
adidomoota. H AEITOLPYIKN) ONpacio Tou yeyovotog autol OUwE, TIOPOUEVEL AVEEIXVIOTTN
[11]. Onw¢ @aivetal otnv Elkéva 2, ol mpwrteive¢ VP1, VP2 kal VP3 Bpiokovtal otnv
e€wTEPIKN €TIQAVEID TOL Kayidiov, o€ avtibeon pe tn VP4 n oroio TIEPIKAEIETAl OTO
EOWTEPIKO TOL KaWidiou. To KABe TEVIAUEPEC OTABEPOTIOIEITAI OTO  OMOIOTIOAIKEC
OAMNAETIIOPACEIC PETOED TOL KOPPBOEUTEAIKOU GKPOUL KOl ORIVOTEAIKOU AKpou Twv VP1 Kal
VP3 poadi pe v VP4, TemoviKa TIEVIOUEP OLYKPOTOUVTAl METOED TOLC ME OECPOUC
LOPOYOVOU METAEL TuNUAtwv Twv VP2 kol VP3. H 1o0x0¢ twv Ldpoyovodecuwy eival

IB10ITEPO PEIWPEVN KOl OUTO BERaiwg EVOEXETAI VA SIEVKOAVVEL TNV aTIOdIATOEN TOU Kayidiou
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TWV 1V KAl TNV atteAeLBEPWAN TOU VOUKAEIKOU TOU 0EE0C OTO KUTTOPOTIAOCHA TOL &EVIOTN
Tou [11],

MapoAo TIOU Ol TIPWTEIVEC TwV EVIEPOIWV (Kal Twv Picoma 10V yevikotepa) dev gival
YAUKOLUAIwPEVEG, N VP4 (kal Kat’emtéktaon Kai n VPO) gival cuvdedepévn GTO OUIVOTEAIKO
NG AKPO ME €va POPIO HLPIOTIKOU 0&0¢ [24], TO OULYKEKPIPNEVO QUTO AITTOPO OV EXEl
OTT00EIXOEl OTI UTIAPXEL O€ 100G APKETWV OIOPOPETIKWY OIKOYEVEIWV KOl EXEl TIPOTABEI OTI N
AEITOLPYIKN TOL Onuocia BpioKkeTal aTn cuVAECN TOU 10U HPE TOV LTIOOOXED TOU KUTTAPOUL-
&eviotn, PeE TNV atodidtagn tou Kayidiou Kal TNV atmeAevBéPwan Tou 100 OTO KUTTOPIKO
TIEPIBAANOY, KABWC €TtiONG KAl PE TN dnuIovpyio Tou Kayidiov KATA T OLYKPOTNON TOU
WPIPOU TIAéOV 10U [24], Emumpocbeta, n duvatotnta @wo@opuAiwong Twv VP2 kot VP4
TIPWTEVAV OTO0 KUTTOPIKEG KIVAOEG, YEYOVOC TIOU 0Onyei OTNV OTooTO0ePOTIOINGT TOU
Kopidiov, evOEXETAl va TIAI(El GNUOVTIKO POAO OTNV OTIEAELBEPWAON TOU VOUKAEIKOU 0&E0(
TOU 100 OTO KUTTAPIKO TtePIBAANOV Tou &eviaTh) [25],

Ol evtepOioi, O AAAWOTE BNAWVEL KAl TO OVOPA TNG OIKOYEVEIOG GTNV OTIoI AVKOLV
(Picornaviridae: Pico RNA 10i) gival pIKpOI 10i, TO yévwpa TwVv 0TI0iV aTToTEAEITAL OTIO éva
HMOVOKAWVO HOplo RNA B€TIKNG TIOMKOTNTOG, MAKOULC TiepiTtou 7500 VOUKAeOTIdiwY [26, 27,
28], O1 evtepoioi TopouaIalovy Hia CLUYKEKPIPEVN OPYAVWaN OTO YEVWO TOUG, N OTToia gival
KOIVI] ylo 6A0uC TOuG 100C TIOU OVIIKOUV OTNV olKoyévela Picornaviridae. ‘ETol Aoimtov, oto
YEVWUO TOUG TIEPIAAUPBAVOVTAL TPIO TUAMOTA PE SIAQOPETIKI) AEITOVPYIKOTNTA TO KOBEva: N
5' un kwdikn meploxn (5' non coding region - 5' NCR), 10 avoIXto TIAGICIO avAayvwaon
(open reading frame - ORF) kat v 3' un kKwdikn 1epoxr (3' non coding region - 3'
NCR) [29], Z10 5' GKPO TOU YEVWUATOC Eival OUOIOTIOAIKA TLUVIESEPEVN Wia pIKpR BOCIKA
pwteivn, N VPG mou attoteAeital amd 23 mePITov apIvo&éa Kal KWAIKOTIOIETAl aTo TOV idlo

ToV 16. H VpG TuOoTEVETOl OTI CUMHETEXEI OTOV TIOAAOTIAGCIOCGHUO TOU YEVWUATOC KOl OTN
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ouyKpOTNOon Twv likwv owpotdiov [30], Zto 3 AKPO TOU YEVWUOTOG UTIAPXEl Mia
TIOAUVOOEVLAIWUEVN TiepIoxn (poly(A) tail), pnkoug mepimov 75 voukAeoudiwv [31], Ta
TIopaTAvw oTolxeia ouvoyidovtal ato oxnua ¢ Eikovac 3.

Kd&Be éva amo ta tpia BaoiK& TUAPOTO TOL YEVETIKOU LAIKOU Twv eviepoiwv (5' NCR,
ORF kal 3' NCR) é£xel 10laitepn A€ITOLPYIKN onuaacia Kal S1adPpapaTidel CLUYKEKPIUEVO
POAO OTa JIAPOPA OTASIA TOL KUKAOU (W TWV EVIEPOIWV.

e 5 un kwdlkn tepioxn (5' NCR): H 5 pn KwAIKA TEPIOX TWV EVIEPOIWV Kal

YEVIKOTEPO TwV Picoma 1wv gival apKeTd HeYOAUTEPN OTI0 avTioToIXeC 5' NCR GAwV 1V

N Kol KUTtApwv. Me pnkog mepimou 750 voukAeotidiwv aTtoteAel T0 8-12% TOUL

OUVOAIKOU YEVWUATOC TWV 1V aUTWV. H TEpIoxr auth gival 1ISIaItépwg cuvtnpnuévn oe

0AoLC TOug Picoma 100¢ Kal JAAIOTA HETOED KOVTIVGV (QUAOYEVETIKA 10OV TIAPOUGIALEL

TIOAO HEYGAAN OMOIOTNTA WC TIPOE TNV OAANAOULXIO TWV VOUKAEOTIOIKWY Bdoecwv [32],

MdAAloTa, peyaAo pépog ¢ 5 NCR aTttoteAeital amd VOUKAEOTIOIa TIou dloTnpouvIal

TIAPWE 1) OXEDOOV TIANPWC aTIO €id0C 0€ €id0C. TO CLYKEKPIUEVO YEYOVOC LTTOONAWVEL TIWG

N TEPIOXN QUTA €XEl TIOAD UEYAAN AEITOLPYIKI CNUACIA yIO TOUG EVTEPOIOVC Kal TOUC

Picoma 100¢ yeVIKOTEPQA, Kal HAAIOTO N AEITOLPYIKOTNTA TNE TIEPIOXNE AULTAG Eival Aueca

OULVOEDEPEVN ME TNV OAANAOUXIO TwV VOUKAEOTIdIWV TNG. EvIiouTolg, pE TEIpAuOTa

petaAdagoyéveong oty 5 NCR, ¢€xel armodeixfei OTI  TEPIOPIOPEVOC  APIBUOG

METOANGEEWY OTNV TIEPIOXN ALTH deV €TNPEALEl O€ PEYAAO BaBUO TN BlwoIudTNTA KAl TOV

TIOANATIAQCIAOUO TWV 1wV [33, 34],

‘Eva GAAO onpavTIKO XapaKinploTiKO Tng 5' NCR 1000 0TOUC €viEPOIOVC, OG0 Kal
0ToL¢ LTTOAOITIOVC Picoma 100¢, €ival 0TI, CUYKPITIKA PE AAAEC TIEPIOXEC TOU YEVWMATOC,

oTtoTeAEITal amd TTOAD LYPNAGTEPO TIOCOCTO VOUKAEOTISIWV youavivng Kal Kutoaivng [32,

35], H au&nuévn ouTy TIEPIEKTIKOTNTA O Yyouavivl KOl KUTOGIVN €VOEXOUEVWC
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OVTIKOTOTITPIEL TO YEYOVOC OTI N deuTePOTAYNC dour dladpapaTidel ONUAVTIKOTATO POAO
otn Acitovpylkotnta TNg 5° NCR. Eivar yvwoto ot petagd youavivng-kutoaivng
onuiovpyouvtal TPEIG OETHOI LAPOYOVOUL, evw MPETOEL adevivnc-Bupivng povo d00 e
OTIOTEAEGUO Ol OEVUTEPOTAYEIC OOUEC TIOU AVATITOCCOVTOL O POPIO VOUKAEIKWVY 0&EWV ME
LVYPNAN TIEPIEKTIKOTNTO O€ youavivn-KuUToaivn va gival TIoAD Tio oTabepéc. Me Tn Xprion
NAEKTPOVIKOU LTIOAOYIOTA €ival duvatov va TIPoPAEPBOUY TETOIOL €id0OUC dEVLTEPOTAYEICG
O0uEC [36], ZTNV TEPITITWAN TWV EVIEPOIWV, TETOIOL EIOOLE POVTEAD £XOUV EVIOXLOEI pE
TIEIPAMOTIKA dedOPEVA KOl £X0LV TIPOTOBOEI CLUYKEKPIUEVOU TUTIOUL OELTEPOTAYEIC dOUEG YIT
v 5 NCR twv 1wv avtwv [37, 38, 39], Ta PovIEAO aUTA TIPOBAETIOUV TPEIC KUPIEC
OopIkEG TEPIOXEC otnv 5 NCR Twv €viepoiwv, Ol 0OToieC xapaktnpiovial omo
OUMMETABANTOTNTA, OnAOdH MPETAEL  JIOQPOPETIKWY 1wV  dloTnpolvTal Ol dIEg
OELTEPOTOYEIC OOUEG, TIOPA TIC OTIOIEC OIOPOPEG TIAPOLACIAlOLVV OTNV OAANAouLXia Twv
VOUKAEOTIdIwV TouC. H dloTipnon autwv Twv XOPOKTNPIOTIKWY LTTOONAWVEL OTI €X0LV
KATIOIO AEITOLPYIKN onuacia. H onuoacio auty dev €ival akOpa TARNPWEG YVWaOTH, TO
OUYKEKPIYEVO OPWC TUAUA TOL YEVETIKOU LAIKOU Twv Picoma 1V peuvatal EKTETOPEVO
Kal Bewpeital TTOAD TIBavVO OTI N TEPIOXN) OUTH, TIOPOAO TIOU Oev  HETAPPALETal,
EUTIAEKETON OTNV OTABEPOTIOINGN TOU YEVWHATOG TWV 1V OUTWVY, KOBWE £TTIONC KOl OTOV
TIOAAATIAQCI00UO ToU RNA KOl ToV €yKAEIGUO Tou 010 KaWidlo [40], AUTECQ Ol LTTOBETEIQ
eviox0oVTal amod TO YEYovog OTI OKOUO KOl ONUEIAKEC PMETOANAEEIC, Ol OTIOIEC UTIOPED va
ennpedlouv tn devtepotayr] dounl tNg 5 NCR, €xel amodelxBei 6Tl emnpedlouvv tnv
Tadoyévela Twv 1wv [41, 42, 43, 44], ) BePPOAVOEKTIKOTNTA TOUG KAl TNV POop@oAoyia

TWV JOALOUOATIKWV TIAQKWV [45],
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e AVOIKKTO TAaiolo avdyvwong (Open Reading Frame - ORF): To avolkto TAaiclo
avayvwong (i mepioxy ORF) eival n KwAIKN TIEPIOX TOU YEVWHATOG TWV EVIEPOIWVY,
dnAadN N PETOPPOLOUEVN T€ DOMIKECG KOl AEITOVPYIKEC TIPWTEIVEG, TIEPIOXN).
> O dopikég Tpwrteiveg eival ot VP1, VP2, VP3 kal VP4 (o1 KayidIkEG dnAadh

TIPWTEIVEG), Ol oTIoiEC CUUPWVA UE TNV ovopatoAoyia Twv Rueckert kot Wimmer [46]
ovopalovtal kai 1D, 1B, 1C kat 1A avtiotoixa. Ol IpwTeiveg auTEG KWAIKOTIOIOLVTAI
amnd 1o TUAPO NG TEploxn¢ ORF mou PBpioketal pog To 5' Akpo Tou yevwpatog. Ol
VP1, VP2 kai VP3 €xouv Ttapopola Peyédn mou Kuuaivovtal yopw ota 200 - 250
OMIVOEED, evw N VP4 €xel TTOAD PIKPOTEPO PEYEBOC Kal aTtoTEAEITAl Ao Tepimov 70 -
85 apivo&ea [23], MpotoU emteLXOei N LYPNANC ELKPIVEIOG TPICDIACTATN ATIEIKOVION
NG O0OUNG OPKETWV Picoma 10v, Atav AdN yvwotd OTI ol KAWISIKEC TPWIEvEC
Ttapouaialov PEYAAN OUIVOEIKN TIOIKIAOTNTA (dNAadr dla@opEéC TNV OAANAOUXIO Twv
OMIVOEEWVY) PETOEL OIOQPOPETIKWY 0POTUTIWV Kol OTI Ol JlOPOPEC ALTEC €0TIAlOVTOV
KUPIWC OTIC TPEIC PEYAADTEPEG TIPWTEIVEG KOl GLUXVOTEPA GTA UOPOPIAN TUMHATA OUTWV
[11]. K&Ti T€tol0 €ival GAAWOTE OVAPEVOUEVO OTIO TO YEYOVO( OTI Eival AUTEC AKPIBWE
ol TipwTeiveg, ol oTtoieg KOBOoPI(oLV TA IBIAITEPA OVTIYOVIKA XAPOKTINPIOTIKG TOU KABE
OPOTUTIOU, OTIWG ONAADdK TNV TTPOCKOAANGH OTOUC KUTTAPIKOUC LTTOB0XEIC TOU EEVIOTH,
NV €€0LAETEPWAT TOU 100 OTIO TO AVTICWHOTO TOU &EVIOTN Kal oUtw KaB' €&ng. O
KOBOPIoPOC TV TPIoSIACTOTWY douwv dlagopwyv Picoma 1wv, 01w T.X. TOU PIVOIoL
010V 14 KO1 TOL TIOAIOIOL TUTIOL | (ElKOVa 1), CLVEBOAOV CNUOVTIKA OTNV
KoTavonaon tng Ooung Twv KAaPISIKWY TIPWTIEVWY Kol ToU POAOL TIoU TIai{ouv OTOV
TIOMOTIAOCIOOUO TV 1V auTwv [15, 16], TETolI0L €idOUC KPULOTOAANOYPAPIKA
oedopéva amédeigav ot ol didgopol Picoma 10i Ttapouoidlouvy peyOAEC OUOIOTNTEC OTN

doun Toug Kal o1l ol KaPIdkéG mpwteiveg VP1, VP2 kal VP3 eival oxedov OUOIEG

25

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 06:04:23 EEST - 3.141.30.83



HETOED TOuC OTO droyn doung. Kd&Be pio amd autég TIC TIPwIEivEC aTTOTEAETAl OTIO
OKTAKAWVN O0uN B-BApPeAIOD, €V Ol KLPIOTEPES dIOPOPEC METOED TOUC OTTIAVTWVTOI
KUPiwg aT1o pEyebog Twv BnAciwv (loops) r/kal AAAwVY TIpoeéoxwv Tou Bpiokovtal ota
B-@UAMa TOL TLPAVA AUTAG TNG Kataokeunc. Eival evdla@épov va tovioTei o1l n
TIPWTEIVIKA doun Tou B-BapeAiol atavtdtal €miong oTov QUTIKO 10 Southern Bean
Mosaic Virus (SBMV), yeyovog Tou UTIOONAWVEL OTI EVOEXETAl VO Eival KOV O€
TToOAOUC RNA 100¢ pe €lIKkoooedpIKO Kawidlo [16], Ta KpuoTaAAoypa@IKA dedouéva
TIOL €ival dlaBEaipa PEXPL ouEPA Yia Toug did@opoug Picoma 100¢, attodeikvOouy OTI
ol KaWIdIKEC TIpwTEiveg €xouv Ttapduola dour, B€0n Kol OXETIKO TIPOCAVATOAICUO
OTOLG OIAPOPOUE OPATUTIONG, XWPIC BERala autd va cuveTdyeTal Kal OPOAoyia oTnv
OUIVOEIKN TOug aAANAouxia. Emmpoobeta, n dlaAevkavon ¢ SOUAC TWV 1V AUTWV
TIPOCEPEPE ONUAVTIKOTATEC TIANPOPOPIEC OXETIKA HE TIC AVTIYOVIKEG TOUC TIEPIOXEC.
AUTEC Ol TIEPIOXEG €XOUV XOPTOyPa@NOEl OTIC KAWIDIKEG TIPWTEIVEG KOl OUYKEKPIUEVO
OTIC LTIEPUETARANTEC TIEPIOXEG TV BNnAeiv (loops) Tou Bpiokovtal ota B-@eUAAA TwV
TIPWTEIVWV AUTWV KOl Ol OTIOIEC TIPOEEEXOUV OTNV ETUPAVEIN TOU Kayidiou tou 100 [15,
16, 47], Mg 1OV TPOTIO AUTO, Ol TIPOEEOXEC TNG ETUPAVEING (OVTIYOVA ETTQAVEING TOU
100) aTtoTEAOUVTAIL OTIO PETAPBANTEG AUIVOEIKEC OAANAOLXIEC, “TtipooTaTEVOVTAC” £TOI TO
IO KPICIYO TUNHOTO TWV KOPISIKWY TIPWTEIVWV (TA OTIoi0 EVOEXOUEVWE OTEPOUVTOI
TIapopolag eEEAIKTIKAC SUVAUIKAG) OTIO TIG ETIIOECEIC TOU OVOCOTIOINTIKOU CUCTAUATOC
0L &eEvIOT).

> Ol Un d0IKEG (AEITOLPYIKEG) TIPWTEIVEG TWV eVTEPOIWV €ival ol 2A, 2B, 2C, 3A, 3B,
3C ka1 3D, o1 omoieg KWAIKOTIOIOLVTAIL 010 TO TUAUA NG Tiepioxng ORE mou Bpioketal
TPOG TO0 3' AKPO TOU YEVWHOTOC. Z€ OPICHEVEC TIEPITITWOEIC, LTIAPXOUV KAl TIPOdPOUA

HOPIO TWV TIPWIEVWV 0OUTWV, TO OTIoI0 Eival AEITOLPYIKWG EVEPYD, OTIWC YIA
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Ttapddelypa n npwteivn 3CD mou gival podpoun Twv 3C Kal 3D Kol EUTIAEKETAL OTNV
ETEEEPYATia KAl POV Twv KAPISIKWY TIPWTEIVWOV TOL TIOAI0I0D [48], ZuyKpIoEIg
METAEL TWV AEITOLPYIKWV TIPWTEIVWV dIOPOPETIKWY Picoma 1wv amédeiéav 0Tl ol
TIPWTEIVEC AUTEC Eival TIEPIOCOTEPO CUVINPNUEVEC OE OXEON WE TIC OOMIKEG TIPWIEIVEC,
aQevwg  €EAITIOC TNG MIKPOTEPNC €EEAIKTIKAG Tiieong Tou  dExovial omoé TO
OVOCOTIOINTIKO CUOTNUO TOU &EVIOTH KOl OQETEPOUL EEAITIOG TNCG AVAYKNG Yio TNV
Ol0TAPNON NG AEITOUPYIKOTNTAC TWV EVEPYWV TOUC EVIVHIKWV KEVIPWVY. H T
OLVTNPENPEVN OTIO OAEC TIC AEITOLPYIKEC TIPpwTEiveg ivan n 3D, n omoia eival n RNA-
efaptwpevn RNA TmoAupepdon tou 100 KOl Tapoucialel TiepIcootepo amod 95%
opoAoyia PETOEL BlaPOPWY OPOTUTIWV TWV EVIEPOIWV. H AEITOLPYIKA TIEPIOXN TNG
TIOALPEPAONG aUTAE QaiveTal Ot TtepIAapBavel Eva GDD (MAukivn - ACTIOPTIKO 08V —
ACTIOPTIKO 0&V) poTiBo, To omoio dlatnpeital eEEAKTIKA o€ OAOUC Toug Picoma 100¢
Kal €ival TTopoOpOoIo PE Ta POTIRa TTou TEPIAAPBAVOVTAL OTIC TIOAUPEPATEC GAAWY RNA
v [49], Mia dAM\n mpwteivn, n omoia sival emiong 1Idlaitepa cuvtnENUEVN PETAED
SI0QOPETIKWY 0POTUTIWV €ival n 2C Tov TIBAVOTOTA EUTIAEKETAI GTN oVVOEDT TOL (IKOU
RNA [50, 51], H mpwrteivn autr TepIEXel TIEMUSIKA MOTIBO TIOU OTTIOVTWVTAlL OTIG
eENkAoeC [52], Ot eAikdoeg €ival €v{upa TIOU KATOAUOUV TOV SIOXWPICHO OIKAWVWVY
popiwv DNA kal RNA, kabwg kal cuummAokwv DNA-RNA Kai pia tétola evepyotnta
gival evoeXoPEVWC OTIOPAITNTN KATA TN OIAPKEID TOU TIOAAATIAOCIOOHOU TOL [iKOU
RNA. Mépav OAwv autwv, N 2C eVOEXETAl VO EUTIAEKETAI KOl OTOV KOBOPIOHO NG
doung Tou kayidiov [53],

To yeyovog o1l otoug Picoma 100¢ 10 iikd RNA peta@pdletal apxIkd og pia
HEYAAN TIPGSPOUN TIOAUTIPWTEIVN, TTPOUTIOBETEL TNV UTTAPEN TIPWTEOAUTIKAG IKAVOTNTAG

TIPOKEIPMEVOL VA dNUIoVPYNB0LV Ol WPIPEC AEITOUPYIKEG KO OOUIKEG TIPWTEIVEC TOU 10V,
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H mpwteivn 3C eival n KOPIO TIPWTEACT TWV EVIEPOIWV KOl YEVIKOTEPA TwV Picoma
V. MPOKEeITal Yo Pio TTpWTEACN KLUOTEIVNG, N oToia oToug TEPIoadTepoug Picoma
100¢ @AIVETAIl VO KATOAVEL TN JIOCTIACOT TIETIUSOIKWY dEOPWV PETOED YAOULTAMIVNG KOl
yAukivng [54, 55]. EmumAéov, €xel amodeixBei 0TI T AMOTEAEOHOTA PETOANGEEWY TIOU
oupBaivouv Kovtd oto 5' Akpo Tou yevwuatog Twv Picoma iwv (kat ou 0dnyolv o€
MEIWMEVN olvBean Ttou 1Iko RNA) umopolv va avaotpo@oly PECW HETOAAAEEWV
otnv mpwteivn 3C [56], To yeyovog outd UTIOJEIKVUEL OTI N GUYKEKPIYEVN TIPWTEIVN
OAMNAETIIOPG dueca pe 1o TikO RNA, dpa €xel Kal GAAeG AEITOLpYieG TEPAV TWV
TIPWTEOAVTIKWV. Mia GAAN TTOAD onuavtikig Tipwtedon sival n 2A, n OTmoia KATAAUEL
NV TPWTAPXIKA dldoToon NG TPAOSPOUNG TIOAUTIPWTEIVNG,  dlaxwpilovtag TIG
KOWIOIKEG (DOMIKEG) aTIO TIG AEITOUPYIKEG (UN OOMIKEG) Tpwreiveg Touv 100 [57], H
TPWTEIV Ut €ival TIOAD TBAVO OTI eUTIAéKETAl OTN OIAOTIOON TNG KUTTOPIKNG
TipwTEivNg p220, N OTIOI0 OTTIOTEAE TUNUO TOL CUPTIAGKOU “cap” Kal TOUPEVWC €ival
aTIOPAITNTN YIO TOV TIPWTEIVOOUVOETIKO PNXAVIGUO TOL KUTTAPOUL. Kotd OUVETEIQ,
dldoTaon ¢ p220 CLUVETIAYETOL AP TNE KLTTAPIKAG TIPWTEIVOGUVOEDNC TOoL &EVIOTH
Kal  KaT'eméktaon évapén g 1ikAg TpwteivoolvBeong Kal  Tou  [ikol
TIOMATIAQCI0OMOU [58],

H mpwrteivn 3B €ival pia pikpry TTOALTIETTTIOIKA oALCida, N oTtoia €xel Bpedei va
€ival OPOITIOAIKA TIPOodedepévn otV 5' P KwAIKA TEPIOXN], XWPIC OPWC va EXEL
SIOAELKOVOET TTANPWG 0 POAOG TNG [59], TENOG, OO0V aPopPd TIC 2B Kot 3A AEITOUVPYIKEG
TIPWTEIVEG OEV UTIAPXOLV AKOUO CTOIXEID TTOL Va dla@wTi{ouV To POAO TOUG, OV KAl YIO
NV 2B mioTtevETal OTI EUTIAEKETOI OTOV TIPOCAIOPICHO TWV &EVIOTwVY [60],

e 3' pn KwdIKA Teploxn (3' NCR): H 3' pn KwAIKY TEPIOX TOU YEVWUOTOG, N OTIoix

énetal g meploxng ORF (dnAadr Tou avoiXTou TIACICIOU avAYVWONC), TIOIKIAEL O UNKOG
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oTou¢ dlag@opou Picoma 100¢ Kal artoteAsital amo 40 €wg 120 TEPITTIOU VOUKAEOTIdIA,
avaAoya PE TOV 0POTUTIO. ZTOUG EVIEPOIOVC CLYKEKPIPEVO aTToTEAETal amd 70 €w¢ 100
VOUKAEOTIOIO. APKETEC OEVTEPOTAYEIC KOl TPITOTAYEIC OOUEC €XOUV TIPOTABEl yia tnVv
Teplox) aut [28, 61], ol omoie¢ uTtooTtnpifovial Kal Omo TIEIPAUOTIKG OedopEvVa
BloxnuIkwv avaAloewv [62, 63], Ot eviePOIOi PYTTOPOLY VA SIaXWPICTOVV 0€ dV0 KUPIEC
OuAdEC, avAAoyo ME TO MAKOC Kal TNV aAAnAouyxia tng 3' NCR: otnv opada twv
Coxsackie B 1wv kal gg aut Twv ToAIoiwv. H diagopd avdaueca oTig 000 AUTEC OMAdEC
€ykertal oto ot n 3' NCR otnv opdda twv Coxsackie B 1wv, €xel urikog mepimov 100
VOUKAEOTIOIO KAl SIATagn BnAeiag (stem loop), evw oTnv opdda Twv TIOAIOIWV EXEl MNKOG
TIEPITIOV 70 VOUKAEOTISIO KOl Xwpi¢ va Ttapouaiddel n didtagn g OnAciag [64], Av Kal
OEV LTIAPXOLV TIOAAEG TIANPOPOPIEG YIA TNV AEITOLPYIKOTNTA Kol Tov poio ¢ 3'NCR,
TIUOTEVETAl OTI EUTIAEKETAI OTNV €vapPEn TOU TIOAAATIAGGIOOUOU Tou (KOO RNA, Xwpig
OUWG va Exel xaptoypaenBei katola €10IKry aAAnAouxia yia v mpdécdeon tng RNA
TtoAupePdang Tou 100 [65],
H Eikova 3 mopoucidlel pio avaAuTIK) OXNUOTIKN oavamapdotacn Tng Oopng Tou
YEVOUOTOG TWV EVIEPOILV KOl KOTA OUuVETEld Twv Picoma 1wv, &vdelikvloviag TN
AEITOLPYIKOTNTA, TN B€0N KAl TO OXETIKO PEYEBOC TV dlA@OPWV TIEPIOXWV TIOU ATIAPTI(OLV TO

YEVWUO TWV 1V OUTWV.
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Eikova 2. ZXNMOTIK 0OvoTopdoTaon MECW NAEKTPOVIKOU UTIOAOYIOTH TNG OOMNG €VOC
Koidiou evtepoiol. H mpwteivn VP1 aTttelkovidetal ye PTIAE Xpwua, N VP2 pe Tpaacivo Kal n
VP3 pe KOKKIVO. H VP4 dev eival opatr] yioti BpiokeTal 0T0 E0WTEPIKO TOu Kayidiov. To
KaBe o@aipidlo OTnNV  ATEIKOVNON QUTA  OVATIAPIoTA  éva  apIvoéDd Twv  dlo@opwv

TIOAUTIETITIOIKWV OAVCIOWV.
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KUOKAOG {wn ¢ Kal TIABOoYEVEID TWV EVIEPOIWV.

O moBoyovog KUOKAOG {wNG OAWV TWV IV PETA TNV €000 TOUC OTOV KATAAANAO
OPYQVIOUO-EEVIOTH] ETUTUYXAVETAI HPE TNV TIPOOKOAANGN TOUC O €vav I TIEPIOGOTEPOUC
UTTOO0XEIC OTNV ETTIPAVEID TWV KUTTAPWVY TOU 0pyavioHoU TIou SIaBETOLV TOUC AVTIOTOLXOULG
UTTOOOXEIC yla TOV 10. AUTOI Ol UTIOBOO0XEIC O KOVOVIKEC OUVONKEC CUMUETEXOLV OTIQ
(PUOIOAOYIKEG AEITOLPYIEC TOU KUTTAPOU KAl Ol 10, TIPOKEIUEVOL VA €EATPAAICOUV TNV
eTBicon TOUC PEOW TwV EEVIOTWV TOUC, €XOUV TIPOCOPHOCOEl EEEAIKTIKA (OTE Va
XPNOIUOTIOIOUV AUTOUC TOUG LTIOOOXEIC WC onuEia €1I0000V OTO KUTTOPIKO TIEPIBAAAOV. Ol
YVWOTOI KUTTOPIKOI UTTODOXEIC TWV aVOPOTIIVWY EVTEPOIWY TIOPOUCIAOVTOI CUVOTITIKA OTOV
Mivaka 3.

O umodoxéac 0 oTtoiog XpnaolJoTtolEital amd GAOUC TOUC OUOTUTIOUG TWV TIOAIOIWV €ival 0
PVR (Poliovirus Receptor). TMpokeital yia €vav ULTTOO0XED O OTIoiog €XEl PEAETNOEi
TIEPIOCOTEPO ATIO OTIOIOVANTIOTE GIAAOV KOl AUTO KUPIWG AOYyw NG I81AITEPNC KAIVIKAG Kal
ETUONMIOAOYIKAG ONUOCIOG TwV TIOMOIWY, Ol OTIoiol TIPOKOAOUV TNV TIOAIOPLEAITIdA. [la
TIPWTN QOPA HEAETNONKE KOl EVIOTIOTNKE HE TN XPrON HMOVOKAWVIKWVY OVTIICWHATWY, TA
oTtoia TTOPEPTIOSILAV EIBIKA TNV TIPOCKOAANGN TWV TPIWV 0POTOTIWV TWV TIOAIOIWV, OAAG OXI
OA\wV Picorna v [66, 67], MepIkd Xpovia opyotepa, N KAWvVOTIOINGN Kal n €0PECN TNG
oAANAouxiog Tou yovidiou TIOU KwAIKOTIOIED yia Tov PVR, €dei€e OTI n TpwIeivn auth
(dnAadny o PVR) eival péAog NG ULTIEPOIKOYEVEING TwV avoooo@aipivwv [68], O PVR
OTTOTEAEITON OTIO éva €EWKUTTOPIKO TUAMO TIOU TIEPIEXEI TPEIG TIEPIOXEC TIOU MOIAOUV e
OVOCOO@AIPIVEG, €va SIOPEPPBPAVIKO TUNHUA KOl Hio KUTTAPOTIAQCHATIKY atmtoAnén [69], H
KUTTOPIKN Aeitoupyia Tou PVR gival akopa ayvwatn, oAAG €IKA{eTal OTI TIBOV®G TTaidel

ONMAVTIKO POAO CTNV AVAYVWPIOT KAl GUYKOAANGN KUTTAPWVY PETAEL TOUC, OTIWG CULMPPBIVEL
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KOl JE QAN PEAN TNC UTIEPOIKOYEVEIOG TWV OvOCoo@aIpvwy. Ol TIOAIOIOI PTTOpOLV va
MOAUVOUV POVO TIPWTEVOVTA KOl ICTOKOAAIEPYEIEC TIPWTELOVIWY, OANG €XEl OTTOOEIXOEl OTI
pTIopoUV va PoAUVOUV Kal dloyoviSIoKA TTOVTIKIa, TIou ek@pAalouy tov avBpwrivo PVR. Ta
TIOVTIKIO QUTA  gu@aviouv  Bavotn@opa TIOPOAUTIKA) OCBEVEIR, N OTIoid  KAIVIKA Kol
IOTOAOYIKG TIPOCOOIALEl Pe TIOAIOPLEAITION. To yeyovoc autd deixvel Eekabapa oti o PVR
gival o Tapayovtag mouv KaBopilel To €id0¢ TOL EEVIOTH Kal TNV TIOBOYEVEIA TWV TIOAIOIWV
[70, 71], Ta onueia TPOCKOAANCNG TOUL TIOAIOIOD PBpiokovtal OTo TUAUA | TOUL OUIVIKOD
AGKPOL TOU UTIOBOXEQ [72, 73], LTIAPXOLV OPWC EVOEIEEIC OTI KOl TO GAAQ TUNUOTA TOU
UTTOOOXEQ €ival ATIOPAITATA YIO TNV TIPOGKOAANGT TOU TIOAIOIOU, GUUBAAAOVTOG €iTe Apeoa,
gite éupeoa, emnpedalovtag tTn dour) Tov TUAPOTOC 1 [74, 75, 76], Mepduata PHETAANAEEWY
aTtédel€av OTI LTIAPXOLV Tpia KLPiwg onueia otov PVR  mou eival umevbuva yia tnv
TIPOOKOAANCN Kail €i0080 TOL TIOAIOIOU GTOV AVBPWTIIVO OPYavIoUO [77, 78],

‘Ocov agopd toug Coxsackie A 100¢, Ol TIPWTEC EVOEIEEIC YIO TOULC LTIODOXEIC TWV 1KV
OUTHNC TNE KaTnyopiag S1amioTwonkav OTav mapatnprnonke 0Tl JOVOKAWVIKA OVTICWUOTA IOV
EUTTOICOLV TNV TIPOCKOAANGN PIVOIWV OTNV ETUQAVEID TwV EEVIOTWV TOUG, €UTIOdI(OLV
EMIONG KOl TNV TIPOOKOAANGN Mepikwy Coxsackie A v [79], Apyotepa, oOtav
avVaKOAD@ONKE OTI 0 LTTOd0XEAC YIa TNV TIAEIOWNEia Twv pivoiwv eival o ICAM-1, TTpOTAONKE
Ot gival emiong KAl 0 LTTOd0XENC IO OPKETOVC armd Toug Coxsackie A 100¢ [80, 81]. Kdrtoiol
GAAol opotuTiol Twv Coxsackie A 10V XPNOIPOTIOIO0V W¢ LTTOBOXEIC TIG IVTEYKPIVESG BVP3 yia
va guvdeBOUV PE TNV KUTTAPIKN €TTiQAvEla [82, 83], aAAd kal Tov DAF (Decay Accelerating
Factor, CD55 - Mapdyovtag Emitdxuvong g Kuttapikng Katdmtwong) [84, 85],

ZXETIKA pe Toug ECHO 100¢, TOUAGXIOTOV U0 POPIa TNG KUTTAPIKAG ETUQAVEING £XOLV
avayvwploBei 0TI AsIToupyolv WG ULTIOdOXEIC yia Toug dIAPOPOUE OPATUTIOLC QUTHCE TNG

opadag Twv 1. To éva gival n vteykpivn a2fi (Very Late Antigen 2 — VLA 2) [86, 87], n
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KOVOVIKI] KUTTOPIKN A€IToupyia tng otoiag €ival n ouyPoAn ¢ ot olvdeon MPE TO
KOA\ayoOvo Kal tn Aapivivn [88], To dA\o poplo eival o mapdyoviag DAF [89], Mépav
aUTWV, €XEl ETUTIAéOV eVTOTUIOBE] pia Tipwteivn 44 kDa, n oTtoia AeItoupyei w¢ uTTodoXENC Yia
ToU¢ ECHO 100¢; n TIPwTEivn OPWC auTr dev £XEl XapoKTNPIoBei akoua [90],

Ta TPWTA ATIOTEAECPOTO TNG €PELVOC Yyila TOUC UTIodoXeiC twv Coxsackie B 1wv
avagépbnkav 1o 1985, otav avixvelOnke pia mpwteivn 49,5 kDa, n oroia Bpioketal otnv
ETUQPAVEID TWV KUTTAPWV Hela kal n omoia aAANAETIIdPA PE TOLG 100¢ autolg [91, 92], H
OUYKEKPIPEVN TIPWTEIVN AEITOLPYED KAl W UTIOB0XENC TLWV ASEVOIWV Kal YIO TOV AOY0 AUTOV
eival yvwot w¢ CAR (Coxsackievirus-Adenovirus Receptor). H avdAuaon t¢g aAAnAouxiag
TwV aPIvoEEwv Tou CAR, €0€iée OTI 0 LTTOdOXENG AUTOC OVAKEL OTNV UTIEPOIKOYEVEID TWV
avoocoo@aipivwv [93, 94], H kuttapikf Asitoupyia tTou CAR Tapapével TIPOG TO TIAPOV
dyvwotn. '‘Exel emiong avagepbei 6T kal o mapdyovia¢ DAF  diadpauatidel KATOI0
ONUAVTIKO POAO GTNV €i0000 TOU 100 OTO KUTTOPIKO TIEPIBAAAOV [95], KT TTdoa TUBAVOTNTA
oAMnAeTudpwvtag pe tov CAR [96], Evtoutolg, sikdletal Ot n gicodog twv Coxsackie B 1cv
OTO KOTTAPO OXETI(ETAI KAl PE TNV IVTEYKPIVN BVB6 [97], oAAG Kai pe pia Ttpwteivn 100 kDa

TIOU POIALEL YE TN VOUKAEOAIVN, OAAG OV €XEI OKOUO TIANPWE SIGAELKOVOEL 0 poOAOC TNG [98],

O KUKAOG {wn¢ AOITIOV, TWV EVIEPOIWV apXilel JE TNV TIPOCKOAANGH TOL KAWIdiou Tou
100 OTOUC KATAAANAOULC LTIOBOXEIC OTNV ETUPAVEID TOU KUTTAPOUL-EEVIOTA. H TTPOOKOAANGN
autn divel Ta epeBiopata yia OANAYEC OTN XWPOIIATAEN TOL KAWISIOL PE TIPWTN TNV ATIWAELI
NG KAPIdIKAG TIPwTeivNg VP4, AKOAOUBEI n ameAevBéPwaOn TOU YEVWUOTOG TOU 100 GTO
KUTTAPOTIAGCOPO TOUL &eviOT, MEOW Hiog OSladikaoiag Tov dev €XEl AKOUA  TIANPWG
oloAeukavBel. H Eikova 4 mapouciddel yio oxnUaTikh oavoropdotoon tng €l00d0u Tou

VOUKAEIKOU 0Z£0C TWV EVTEPOIWV OTO KUTTAPOTIAACHA, JECW TWV UTIOSOXEWV TOU KUTTAPOU.
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MOAIC To RNA ToU 100 OTteEAeLBEPWOEl 0TO KLUTTAPOTIAACUA, aPXilEl N PETAPPACN TOU
YEVWOUOTOC PE TN XPNON TwV PIBOCWUATWY TOU KUTTAPOL. To apvnTiKAG TTOAIKOTNTAE RNA
TOU 100 O0pa w¢ MRNA, Péow TNG PETAPPOCNG TOU OTI0IOL dNUIOVPYEITAL Hio TIOAUTIPWTEIVN
210 kDa mepimou. H mtpddpoun auth TIOAUTIPWIEVN dlooTIdTal UE OUTOKOTAALGN ATIO TIC [KEC
pwtedoeg 2A kal 3CD, oTI¢ TEOTEPIC DOMPIKEC KOl TIG ETITA AEITOVPYIKEG TIPWTEIVEC TOU 100,
AVOAUTIKOTEPO, N TIOAUTIPWTEIVN SlACTIATOl apPXIK& amo TNV 2A (K TIpwiedon age 600
TUNMOTA: OTO TUAMO TIOU TIEPIEXEl TIC OOMIKEG TIPWTEIVEC KOl OE OAUTO TIOU TIEPIEXEL TIC
AEITOVPYIKEC [99], Mepaitepw SIACTIOON QUTWV TWV TUNPATWY  ETUTLYXAVETAL PE TNV
TipOdpoun Tpwtedon 3CD apxikd, kal pe TNV 3C TeEAIKA (BAETE KAl TO oxnua otnv Eikova 3)
[100],

‘Exel amodeixbei 0TI N PETAPPACT TOU YEVWUOTOC ETUTLYXAVETAL PE TNV TIPOCKOAANGN
TWV  KUTTOPIKWV  PIBOCWHUATWY OCE OCUYKEKPIPMEVEG OAANAOULXIEC OTO €0WTEPIKO TNG
deutepotayolg dopng ¢ 5° NCR [101, 102], Ot aAAnAouxieg avutéq ovoupdlovtal IRES
(Internal Ribosome Entry Site) 1 RLP (Ribosome Landing Pad) [11]. AvtiBeta, Ta KUTTOPIKA
MRNA otnv mAsloPn@ia toug, EQAPPOLouV To “NOVTIEAO avixveuong”, o0PEWVA PE TO OTI0I0
n évapén ¢ METAPPACNC OCULVTIEAEITAL OTIO TNV OPXIK OAANAETIOpOCN MHETAEL TwV
piBocwpdtwv kKot tou 5 akpou tou MRNA [103], kol &v ouvexeia Ta piBocwuata
“avixvebouv” 10 MRNA Kal apxi¢ouv t peTd@pocn amd TNV TPWIN TPITIAETA EVApPENG
(AUG) 1 am6 karolo €mtopevn, avAAoya HE TN OULVAQEID TOL YEVETIKOU LAIKOU KOl TOU
KUTTOPIKOU TEPIBAAAOVTOG. H aAAnAouxia mou TIEPIBAAAEL TO KWAIKOVIO €vapéng ota
Kuttapikd mMRNA egivai n 5 ...GCC(A/G)CCAUGG...3' [11], Mapd TI¢ OTIOIEG BIOPOPES
000V 0@Qopa Tov TPOTIO €vapéng tng TMpwIieivoolvBeong, pia aAAnAouxia mouv cupPadilel
OPKETA PE OUTO TO TIPOTUTIO QAIVETOL VA UTIAPXEl YUPW OTIO TO EVOPKTNPIO KWAIKOVIO TNG

meploxi¢ ORF (Open Reading Frame) otoug Tmeplioootepoug Picoma 100¢ [34], Ol
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oAANAovxie¢ Tou cupTiepAapBavovtal otnv Tepiox) IRES (3 RLP) eival mAovoieq oe
VOUKAEOTIOIO youavivng Kal KUTOGivngG Kal atnv dEVTEPOTAyN TOug dopn axnuatidouv pia
OnAcia (stem loop) [104], Meta&L tN¢ TIEPIOXNC OUTNC KAl ToL PIBocwuikol rRNA sikadetal
OTI UTTAPXEI CLUUTIANPWHOTIKOTNTA, 1IBIAITEPA OO0V aPOPA TOUC EVTIEPOIOUC [105],

H €owTteplkl TIPOOKOAANCTN TWV PIBOCWUATWV Kal €vapén g TPWIEivoolvOeanq
OTIOTEAEL VO ONUAVTIKO XAPOKINPIOTIKO Twv Picoma 1V Kal UTIApXouV eVOEIEEIC Kal yia
GAAOUC 10UC OTI XPNOIYOTIOIOUY ALTO TO POVTEAO. ‘Eva amd Ta onUAVTIKOTEPA TIAEOVEKTIUATA
OUTAC TNG OTPOTNYIKNG €ival n ame&éptnon NG KNG TpwteivoolvBeong amd T0 CUPTIAOKO
cap, TO OTIoi0 €ival amapaitNTo yia Ta KUTTOPIKA MRNA TI0U 0KOAOLBOUV TO “HOVTEAO
avixveuonc”. Omwg €xel Tpoava@ePOei, N KA TpwTtedon 2A dIaoTId TNV KUTTAPIKL TIPWTEIVN
p220 (n oTtoia OTTOTEAE] TUAUA TOU CUUTIAGKOU cap) KAl PE TOV TPOTIO AUTO TtapeUTIodileTal n
TPWTETVOoUVOEON TOU KUTTAPOU-EEVIOTH OAAG OXI QLT TOUL 100, N oToia gival aveEdptntn
aTo 10 GUPTIAOKO cap [106],

MOAIC, AOITtOV, OAOKANPWOEL N PETAPPOCT TWV JOUIKWY KOl AEITOUPYIKWVY TIPWTEIVWVY, 0
10¢ €ival €TOIMOC VO OpXioEl TOV TIOANOTIAQCIOOHUO TOU YEVWUOTOC TOL €VIOC Tou &evioth. O
TIOAATIAACIOOPOG Tou RNA tou 100 erutuyxavetal pe tnv RNA e€aptwpevn RNA KN
TIOALPEPACT Kal YE TN BonBeia GAAwWVY TTopayovIwy KRG OAAG KOl KUTTOPIKNC TIPOEAEVANG
[107, 108, 109], To mpwto CTAdI0 €ival n avilypagry Tou RNA o€ CUPTIANPpwUATIKO RNA
OPVNTIKNC TIOAIKOTNTAC, TO OTI0I0 OTN GUVEXEIA AEITOUPYEI WG PNATPA YIA TNV TTOPAywyn VEWV
popiwv RNA Betikn¢ ToAIkotnTag [110, 111, 112], Ztn OUVEXEID OKOAOUBEI 0 EYKAEIOHOC
TOU YEVETIKOU LAIKOU O€ €va TIPWIPNG HOPEPNC IIKO OWUOTIOI0, TO OTI0I0 OTTOTEAEITAI OTIO TIC
npwteive¢ VPO, VP1 kol VP3. MOAIC OAOKANPwOEl 0 €yKAEIOPOC TOU yevwpatog, n VPO

olooTtdral oTic VP2 Kal VP4 Kol dnuUIoLPYEITal TTAEOV TO WPIPOo KO cwpatidlo [113], Avda
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KOTTapo-&evioT) Tapdyovtal Tepimou  104-105 kaivovpyla KA cwuatidla, Ta  oroia
aTIEAELOEPLVOVTAL KOl TIPOCBAANOLY VEa KUTTapa [114],

O apxIKOG EeVIOTNC META TNV OTIEAELOEPWON TWV VEWV 10V TEAIKA KATOOTPEQPETA,
a@EVOC AOYW TOU MEYAAOL OpPIBUOL TWV WV TIOL TIOPAYOVTAl KOl AQETEPOU AOYw TNG
OVOOTOANC TV SI0BIKACIWV TNE KUTTOPIKAC TIpwteivooLlvBeong [115], Ta mpoava@epbevIa
OTASIO TOU AUCIYOVOU KUKAOU {Wr¢ €VOC EVIEPOIOU OTO ECWTEPIKO TOUL KUTTAPOUL-EEVIOTN

avarapiotavial oxNUaTika otnv Eikova 4.

O1 evtepoioi petadidovial PECwW TG KOTIPOVOOTOMATIKNE 0000 KOl €l0AyovTal OTO
TIEMTIKO o0OTNUO TOL avBpwTou amod to otopa (Eikova 5). H mepiodog emwaong (Tou
opiletal w¢ 0 XpOvog Tou PECOAOPEi oo TNV €i00d0 TOUL 10U GTOV OPYAVIOUO, €WC TNV
EUPAVION TWV CLUTITWHATWY Kal TNV évapén tn¢ acBévelag) sival ouvnbwg amd 7 éwc 14
NUEPEC, OAAG UTTOPEL VO TTOIKIAEL Kol amd 2 €w¢ 35 NUEPEC O AKPOieg TIEPITITWOEIC [116],
META TOV OPXIKO KOl CUVEXOMEVO TIOAAATIAOCIOOHUO TWV EVIEPOIWV OTO AEUPIKO 1I0TO TOU
@ApuLYya Kal TOU EVTIEPOUL, TIPOKOAEITOI XAUNAOU €TUTIEDOL laIia, N OTIoia PE TN CEIPA TNG
o0nyei o€ TIEPAITEPW TIOAAATIAOCIOOHO TWV WV 0 KOTTOPA TOU JSIKTUOEVOOBNAIOKOU
OLCTAMOTOC KOl TEAIKA GTO OPYyavVO-OTOXO (VWTICIO HUEAD, EYKEQOAO, UAVIYYEC, HMULOKAPAIO,
OEPHO).

O 10¢ eKKpivetal omd TOo KOTIpava oOXedOV OMECWC META TNV €i00d0 KOl TOV
TIOAAQTIAQCIOONO TOU OTOV OPYOVIOHO KOl YIO OPKETEC EROOUAdEC META (EWC KOl OKIW
eBOOUAdEG). ETUTIAéOV TTOPAPEVEL OTOV PAPULYYA YIO Hia pe 000 €BOOPASEC META TN POALVON
0€ GTOUO TIOU TIAPOLCIALOLVY EITE KAIVIKEG, €ITE UTIOKAIVIKEG EVOEIgelC. Ol eviEPOIOi UTTOpolV
va OTIopovVWBOoUY OTtd KOTIPOVA, (QAPUYYIKA ETIXPIOUATA, EYKEQPOAOVWTIAIO LYPO, VWTIAIO

HUEAD, EYKEQPOAO, TIEPIKOPAIOKO LYPO KAl IOTO TOU PUOKAPJIOU, ETUTIEQUKOTA KOl TIANYEC TOL
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O€PUATOC, OAAG OTIAVITATA KOl TIOAU dUOKOAX OTIO TO aipa, KAaBw( n TePiodog TNG 1aidiag
TIOU TIPOKOAOUV €ival TIOAD pIkpr). KABE tOTTog EViEPOIOL £XEl KOl TO SIKO TOU OPYAVO-GTOXO
[116]. AGO 1 TIEPICCOTEPOI EVIEPOIOI PTIOPOUV VA TIOAAATIAQCIOCTOUV TAUTOXPOVO OTO
YOOTPEVIEPIKO CULOTNPA (YEYOVOC TIOU CUMPBAAAEL OTOV YEVETIKO QAVACUVOULOACHO Kol TN
QUOIKN €EEAIEN TOU YEVOULC), OAAG KATW OTIO OUYKEKPIPEVEC OUVONKEC O TTIOANATIAQGCIOCUOC
TOU €VOC PTIOPEL Va €ival avTOywVICTIKOC YIO TOV TIOAOTIAOCIOOUO TwV LTTOAOITIwY [117],
Emopévwg, pio evepyo Aoipwén amo eviepoio KOTA TN OIAPKEID TOU EUROAIOCHOD YO
TIOAIOJVEAITIOO, Ba pttopovoe va euttodicel tov €€aoBevnuévo, aAAd {wvtavd 10 Tou
€MPBOAIoL Sabin va eyKaTtaoTaBEl 0TO EVIEPO KAI VO TIPOKOAEDEL TNV ETIOLPNTH AVOCIA. ZTNV
TIEPITITON aUTH, N EMAVAANYn Tou YROAICCHOU gival amapaitn.

Ol 0a0oBevele¢ TIOU TIPOKOAOUVTAI ATIO TOUC OVOPWTIIVOUG EVIEPOIOVC TIOIKIAOUV OF
CUUTITOUOTO KOl 0€ 0oBaPOTNTA OTIO ACGULUTITWHATIKEG AOIMWEEIC KAl KOIVO KPpUWHA, £wG
BavatnPOPEC TIEPITITWOEIC PNVIYYITIOAC, EYKEPOAITIOOC KOl TIOPAAUTIKAG TIOAIOJLEAITIdOC. H
YEWYPOQPIKA KATOVOUN TWV EVIEPOIWV E€ival TTOYKOOUIA KOl G€ AT KAIMOTA, N KUKAOQOpIa
TOUG OULEAVETal OTN OIAPKEIA TOL KOAOKAIPIOU Kol OTIC apxéC Tou @BivoTtwpou [118].
ErumAéov, euvoeital 1IO1aiTeEpa N AVATITUEN TOUC Of TIEPIOXEC ME MEYAAN TIANBUOHIOKA
TIUKVOTNTO KOl KOKEG OLVONKeC vylevn [119], Mepikoi amd Toug 0pOTUTIOUE TWV EVIEPOIWV
gival evONUIKOI KAl N oUXVOTNTO EUPAVIONG TOUC TIOPOUEVEL N {dIa TIEPITION, XWPIC AANAYEC
amd XpOvo OE XPOVO, €VW GAAOI OPOTUTIOl TIPOKOAOUV ETUONMIEC KAl OTA METAED Twv
ETUONUICOV SIOCTHPOTA N CUXVOTNTA EPPAVICNC TOLC Eival 1Idlaitepa pelwpevn [120],

Ol ToAI0i0i PTToPOUV Va TIPOKOAEGOLV OTIO AdIOPOPOTIOINTN EUTTIVPETN VOO0 (KLPIWG TN
OIGPKEID TOL KOAOKAIPION), £WC KOl BavaTN@OPO TIOPOAAUTIKI TIOAIOPLEAITIdA [65],

O1 Coxsackie B 10i, avrtiotoixa Pmopolv va TIPOKAAEGOLV TIAeupoduvia (TuTtol 1-5),

donmin unviyyiuda (tomor 1-6) kal omaviwg mapaivon (tomor 2-5). EmmmAéov  eivail

38

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 06:04:23 EEST - 3.141.30.83



LTTIEDBUVOI VIO OPKETEC TIEPITITWOEIC TIEPIKAPAITIONC KAl puokapditidag (TuTtol 1-5), AOINWEEIQ
TOU OVWTEPOU OVATIVEUCTIKOU Kal Ttvevpovia (torol 4 Katl 5), deppaTIKO €€avOnua Kal
nrotituda (T0Tog 5), cOVOPOPO XPOVIOG KOTIwONG K.0.K. [116], MepIKA OTEAEXN TOGO TwV
Coxsackie B 10v, 000 KOl TwWV TIOAIOIWV €XOUV OULVOEDEI YE TO TIEPIOCOTEPA TIEPIOTATIKA
evtepoioyevoug unviyyiudag [121], evw yia Ta TIEPICCOTEPA TIEPIOTATIKA 10YEVOUC
puokapditdag €xouv evoxoTtoinBei o1 Coxsackie B 10i [122],

O1 Coxsackie A 10i UTtopolv va TIPOKOAECOUV PNVIYYITIdA, EYKEQOAITION, QIUOPPAYIKNA
ETUTIEQUKITION, OAAA Kal TNV acBEvela Xelpwv, Todwv Kal otopotog (Hand-Foot-and-Mouth
Disease - HFMD) [116],

O1 ECHO 10i ouvnbwg Topoapévouy OCUUTITWHOTIKOL I} TIPOKOAOUV WIKPRG onuaaciag
AOIUWEEIC TOL YOOTPEVIEPIKOV CUCTHHOTOC, OTIWEC GAAWGCTE LTTOBNAWVETAI KAl ATTO TO Gvoud
Tou¢ (Enteric Cytopathic Human Orphan viruses - Orphan, dnAadr dev cuvdéovtal cuvhRBw(
ME KATIOIO O0B€veln). 'Exouv OpwC €VOXOTIOINBED yia TIEPIOTATIKA ACONTITING MPNVIyyitidag,

EYKEPAAITIONG, AOIMWEEIC TOIV VEOYVWV K.0.K. [123, 124],
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Mivakag 3. YTT0d0XEIC TV avOpwTIIVWV EVIEPOIWV

16¢

MNoAloioi

Coxsackie A 10i

ECHO 1oi

Coxsackie B 10i

YTodox£ag

PVR (Poliovirus Receptor)

Ivteykpivn Bvp3

ICAM-1 (Inter Cellular Adhesion Molecule-1)

DAF (Decay Accelerating Factor)

Ivteykpivn a2f1 (VLA-2/Very Late Antigen-2)

DAF (Decay Accelerating Factor)

YTmodoxéag yia adevoiolg kal Coxsackie B 100¢

(CAR/Coxsackievirus-Adenovirus Receptor)

DAF
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KYTTAPIKH MF.MRPANH

EikOva 4. ZXNUatikr avamapdotoon tng El0000U Kal TOU TIOANOTIAACIOGHOU €VOC EVTEPOIOV

0TO E0WTEPIKO TOU KUTTAPOU-EEVIOTH).
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HMEPA NAEMNTO ENTEPO

EIXBOAH
MOANATINAZIAZMOZ

MOANATINAZIAEMOZ XTOYZ
MEZENTEPIKOYX AEM®AAENEX

EM®ANIZH IAIMIAZ

KENTPIKO XHMEIO TOY
MOANATINAZIAZMOY

APXIKH EM®ANIZH
ANTIZQMATQN

KENTPIKO NEYPIKO ZYZTHMA:

-» EIZBOAH

-> TOANATMANAZIAZMOX

-> E=ZAMNAQZH XTOYZ NEYPQNEX

YWHAA ENIMEAA ANTIZQMATQN
>TO AIMA

MAPAAYZH

AMNEKKPIZH ZTA KOINMPANA

ElkOva 5. ZXNUOTIKN ovamapdoTacn Tou Tafoyovou KUKAOL (wNnC €vog eVIEPOIOL OTOV

avBpPWTIIVO OPYaVIOUO.
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2 KOINMO2 THZ MEAETHX
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ZKOTIOC TNG MEAETNC.

H didyvwon twv Aolpwéewv amod eviepoiol €ival TTIOAD GNPOVTIKK, 0Ed0UEVOU OTI OUTH
n opada twv Picoma 1V €ival OpKETEC QOPEC LUTIELBUVN yia COPBAPOTATEC OOBEVEIEC Kal
ETUONMIEC PE PEYANO KOIVWVIKO KOl OIKOVOMIKO KOOTOC. Ol TtoAloioi yia Ttapddelyua, givail
LTIELBLVOI YIO TNV TIOPOAUTIKI) TIOAOMULEAITION, KPOUOUOTA TNE OTIOIOG ATIOVIWVTIAI OKOUN
KOl ONPEP O LTIOROBUICHUEVEC TIEPIOXEC TOL TIAOVATN HOC. KOTd OULVETIEID, N TaXEio Kal
OKPIPAC TALTOTIOINGN TWV EVIEPOIWCEWY UTIOPEI VO CUUBAAAEL TO PEYIOTA TOCO OTNV AMEDN
KOl OTIOTEAECUOTIKI OVTIMETWTIION OUTWV TV AOINWEEWY, 600 Kal atnv TpoAnyn touc. H
aTIOKTINON TIANPOQPOPIAV YIO TOUC OPOTUTIOUE TWV EVIEPOIWV TIOU AVIXVEVOVTAI GE KAIVIKA,
OANG KOl TIEPIBAANOVTIKA OEiyUaTO OTTOTEAED £vO OVATIOCTIOOTO TUAMA TWV ETTSNMIOAOYIKWV
TIPOYPOAUUATWY TIAPOKOAODBNGNC TNG KUKAOQOPIAC Kal NG €EEAIENG TWV EVIEPOIWV CTOUC
avBpwTtivoug TIAnBuauoUC.

Kotd kavova, n epyacTtnploKr] diayvwaorn Twv eVIEPOILOEWVY BaaileTal 0TV ATIOUOVWON
TWV WV 0€ KUTTAPOKOAAIEPYEID KOl OTNV ETTOKOAOLON TOUTOTIOINGN TOLC PE TNV PEBODO NG
0pPOEEOLOETEPWONG. 'Exouv avartuxBei SIA@QopeC KUTTOPIKEG CEIPEC VIO TNV OTIOUOVWOT KAl
KOAAIEPYEIQ TV EVTEPOIWV, Ol TIEPICCOTEPOL OTIO TOLC OTI0IOUC AVATITUCOVTAI IKAVOTIOINTIKOC
0€ aUTEC. EvToUTOIg, N TAUTOTIOINCN TWV EVIEPOIWV HE OPOEEOLIETEPWAN, Eival IOINITEPWC
TIPOBANUOTIKY, A€dOPEVOL OTI TIOPEXEL TN OUVOTOTNTA TAUTOTIOINGNG Alywv POVO 0POTUTIWV
EVIEPOIWY, €ival €EAIPETIKA XPOVORBOPOC KOl TIOAAEG (QOPEC aduvatei va dwaoel con
OTIOTEAECHATA YIO TNV TAUTOTNTO E€VOC OTIOPOVWOEVTOC OTEAEXOUC E€EAITIOG TWV TAXEWV
PUBUV EEENIENC TWV OVTIYOVIKWV GNUEIWV TWV EVIEPOIWV.

ZKOTIOC TNG Tapoloag MEAETNG NTOV N XPNOIMOTIoINGN GUYXPOVWY TEXVIKWV TNG

MOPIOKAC BloAoyiog yia TNV avdamtuén diog toxesiag kol aglotioTtng Jebodou TauToToinong
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OTEAEXWV EVIEPOIWV OTIO KAIVIKA deiypata yia tn didyvwaon Twv AOIMWEEWY OTIO EVIEPOIOUC,
OAAG KOI TNV ETTIIONPIOAOYIKI] TIAPAKOAODONCN TWV I0CEWV autwv. H glocaywyn g peBddou
NG Avtiotpoeng Metaypagdong — AALCIdWTAG AvTidpaconc tng MoAvuepdong (Reverse
Transcrition - Polymerase Chain Reaction / RT-PCR) yia v gupeia avixveuon twv
EVIEPOIWV £dwaE Pia vEa wBnan Tpo¢ auTr TV KotebBuvaon. Emmpdabeta, n péBodog auvth
ETUTPETIEL TNV QVIXVELOT TOU AOIJOYOVOU TIaPAYovVTO ATteLBEiag amd 10 KAIVIKO dEiypa Tou
aoBgvolg 1 atdpou oo 1o TEPIBAAOV Tou aoBevolq. Katd ouvérela n texvikr ¢ RT-PCR
KOl Ol TIAPOAAOYEG QIUTAC UTTOPOUV VA AVTIKOTACTHOOULV TIC CUUBATIKEG TEXVIKEC OTIOPOVWONG
EVTEPOIWV. ZTNV TIopoloa PEAETN N TeEXVIKA TNE RT-PCR €QapuOOTNKE OTNV AViXVELDN TWV
TIoAloiv, twv Coxsackie B kal twv ECHO 1wv, og cuvduaopd pe TN MEAETN TWV
TIOAUMOP@ICUGV PFKOUC META OTIO ETIWOCN HE TIEPIOPIOTIKEG EVOOVOUKAEAGTEC (OVAALON
RFLP / Restriction Fragment Length Polymorphism analysis) yia Tnv TEPAITEPW
TOUTOTIOINON KOl dla@OopoToinan Twv 1wV outwv. H peBodoloyia Tou €QapUOCTNKE 0N
MEAETN auTr Baailetal atn Xprion g TEXVIKAG TN¢ RT-PCR e €18IKA EKKIVNTIKA POPIA TIOU
OVIXVEVOUV OVTIOTOIXEC TIEPIOXEC TNG 5'MN KWOIKAC TIEPIOXNE TOU YEVETIKOU UAIKOU TwV
EVTEPOIWV. H TIEPIOXN OQUTA TOU YEVWUATOC TWV EVIEPOIWV ETUAEXONKE AOyw TOL OTI Eival
BlAITEPA oLVTNPNUEVN METAED TWV JIOPOPWV 0POTUTIWV TWV EVIEPOIWV, OEOMPEVNC TNG
€CAIPETIKA PEYAANC ONPACiag TNG OTOV TIOAAATIAQCIOCOUO KOl OTN YETAPPACT TOU YEVETIKOU
LDAIKOU. H popioKn PEAETN QUTAG TNE TIEPIOXNC TOU YEVETIKOU LAIKOU TWV EVIEPOIWV, TIEPAV
NG OUVEIGPOPAC OTN SIAYVWAON KAl ETIIONUIOAOYIKI TIOPAKOAOUONGN TWV IWCEWVY, GUUBAAAEL
0€ TIOAU pEYAAO BaBuo6 Kal oTnv Katavonaon tng PloAoyiag Kal Twv EEEAIKTIKWVY OXETEWV TWV

[V QUTWV.
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ABSTRACT

The combination of preventive vaccination and diagnostic typing of viral
isolates from clinical poliomyelitis cases constitutes our main protective shield
against polioviruses. Restriction fragment length polymorphism (RFLP) adaptation in
reverse transcriptase - polymerase chain reaction (RT-PCR) methodology has
advanced diagnostic genotyping of polioviruses, although further improvements are
definitely needed. We report here an improved RFLP polio genotyping procedure. A
highly conserved segment within the 5 non coding region (5'NCR) of polio
enteroviruses, was selected for RT-PCR amplification by the UC53/ UG52 primer
pair, hoping that it would be most resistant to the inescapable genetic alteration/drift
experienced by the other segments of the viral genome. Complete inter- and intratypic
genotyping of polioviruses by the present RFLP method was accomplished with a
minimum set of four restriction endonucleases (HaelH, Ddel, Ncol and Aval). To
compensate for potential genetic drift in clinical samples, altering the recognition sites
0i' Haelll, Ddel, or Ncol in atypical clinical samples the RFLP patterns of Hpall and
Styl have been analyzed, as alternative replacements. The specificity of the method
was also successfully assessed by RFLP analysis of 55 reference non-polio enteroviral
controls. The concerted implementation of these conditional protocols to diagnostic
inter- and intratypic polio genotyping was evaluated with 21 clinical samples with

absolute success.
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INTRODUCTION

Human enteroviruses (family Picornaviridae) consist of more than 60 serotypes
that include polioviruses, Coxsackie A and B viruses, echoviruses and the
undesignated enteroviruses 68-71 (21, 22, 23, 25, 32). The enteroviral genome
consists of a positive single stranded RNA molecule about 7500 nucleotides long, that
contains an approximately 750nt-long 5' non coding region (SNCR), a single open
reading frame (ORF) and a short 3' non coding region (3'NCR). A small, basic protein
(VPg) is covalently attached to the 5' end ofthe genome, while the 3' end is modified
by polyadenylation. Enteroviral 5’NCRs are highly conserved as they appear to play
vital roles in viral translation, virulence and possibly encapsidation (9, 12, 24, 30, 31,
34).

Polioviruses, the most pathogenic of all enteroviruses, include three distinct
serotypes designated type 1, type 2 and type 3, that were originally defined by their
patterns of reactivity with neutralizing antibodies (3). Polioviruses are the main
causative agents of poliomyelitis but have also been associated with seasonal
undifferentiated febrile illness particularly during summer outbreaks (15, 22) and
enteroviral meningitis (2). Poliomyelitis, a life threatening acute paralytic disease, is
being effectively controlled by the inactivated poliovirus vaccine (IPV) (28) and the
oral poliovirus vaccine (OPV) (26, 27). OPV contains all three attenuated poliovirus
serotypes live from sequential passage in monkey tissues. Vaccination by live OPV
viral strains (Sabin 1, 2 and 3) generally mounts a long-lasting immune response
protecting the organism from future viral infections by wild type polio strains (26,

27). However, rare reversion of live OPV vaccine strains, may occasionally cause
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vaccine-associated paralytic poliomyelitis (5, 6, 7, 9, 13, 18). Detailed typing of all
polioviruses isolated from poliomyelitis cases is therefore essential to Public Health
Polio Surveillance Programs, aiming to eradicate wild type polioviruses.

The WHO recommended poliovirus serotyping procedure, allows only
intertypic but not intratypic differentiation of clinical polioviral isolates (19, 35).
Recent advances in molecular virology utilizing highly efficient Polymerase Chain
Reaction (PCR) amplification methods have provided new alternatives to poliovirus
detection and typing (17, 33). Thus, PCR genotyping of polioviruses includes
serotype-specific PCR primers (11), genotype Sabin-specific PCR primers (36) and
restriction fragment length polymorphism (RFLP) analysis (1,5), that may potentially
allow their inter- and intratypic differentiation. In practice however, the published
RFLP method failed to type or even detect a small but nevertheless significant
fraction of clinical poliovirus isolates (8, 33). These findings prompted our present
attempt to develop an improved RT-PCR/RFLP method for direct genotyping vaccine
and wild type poliovirus strains.

We report here our contribution towards this goal. More specifically, a 440 bp
long RT-PCR fragment was amplified from the highly conserved STJCR of
enteroviruses. The product was then enzymatically digested by a selected set of four
restriction endonucleases generating inter- and intratypic poliovirus specific patterns
(type specific RFLP’s) readily discernible from those of the 55 reference non-polio
enterovims strains so far tested, as RFLP controls of polio-specific RFLP’s. To
account for potential genetic drift of clinical poliovirus isolates within the recognition
sequence of the proposed minimum set of four restriction endonucleases commonly

employed, namely Haelll, Ddel, Ncol & Aval, two additional restriction
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endonucleases, Hpall and Styl, were used as alternative replacements. Our method

typed correctly all 21 (100%) polio clinical isolates tested so far.
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MATERIALS AND METHODS

Virus stocks, clinical samples and cells. Table | summarizes the type and
source of poliovirus reference strains used in this study. Clinical specimens were

obtained from the collection of clinical samples maintained by the Department of

Virology of H P.l (Table 2). They had been stored at -80°C for periods ranging from
few months to several years prior to reinoculation and were typed by
seroneutralization with rabbit polyclonal antibodies (National Institute for Public
Health and the Environment, RIVM, The Netherlands) without revealing their identity
prior to genotyping. Reference viral strains and infected clinical samples were
propagated in Vero (african green monkey kidney cells), L20 (recombinant murine
cell line that contains the human receptor for polioviruses) (11) and Hep-2 cells (cell

line derived from a human epidermoid carcinoma of the larynx), that were grown in

round-bottomed plastic tubes. The tubes were incubated at 37°C for a period of | to 4

days. When complete cytopathic effect was observed, the tubes were frozen at -20°C,

thawed and centrifuged at 3500rpm in a Beckman GPR centrifuge, at 4°C for 20min.
The supernatants were discarded and the pellets were used in RNA extraction. To
account for potential false positive results, negative controls were routinely included
in all experimental procedures.

Extraction of viral RNA. Viral RNA was extracted primarily from infected cell
pellets, using a commercially available kit (Snap-O-Sol, Biotecx, Houston, Texas,

USA). Total cellular RNA was resuspended in 20ul RNase free sterile distilled water

(Sigma Chemical Co, St. Louis, USA) and stored at -80°C, until RT-PCR
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amplification analysis. Virally infected cell culture supernatants were used as an
alternative source ofviral RNA templates.

Oligonucleotide primers. The primers used in this study were selected from the
highly conserved 5'NCR of the known enteroviral sequences, using available primer
design computer programs (10). The selected downstream primer UC53 sequence was
5-TTGTCACCATAACCAGCCA-3', while the upstream UG52 was 5-
CAAGCACTTCTGTTTCCCCGG-3'. Primer UG52 was identical to previously
described primer 1 (37). Primer UC53 differs in one internal position from primer 3,
indicated by bold type letter and is one base shorter at the 5' end (37). This primer pair
amplified all 58 reference enteroviral strains examined so far except from the
unassigned strains 68-71 and Coxsackie Al, A19 and A22 strains which have not yet
been tested. The originally described primers have been used in enteroviral detection
(37). Their use in poliovirus genotyping is attempted here for the first time. GenBank
coordinates of primers UC53 and UG52 on the corresponding reference polioviral
genomes were calculated by the Gene Runner version 3.00 program (Hastings
Software, Inc., USA). Primers were synthesized by Genosys (Europe, Cambridge,

U.K.), adjusted to a concentration of 7nmol/pl in sterile distilled water and stored at -

200C.

Reverse transcription and PCR. cDNA synthesis and PCR reagents were
obtained from Amersham Life Sciences (Cleveland, Ohio, USA). Reverse
transcription was performed in 20ul reactions containing It (25u) RNase inhibitor,

| i downstream primer UC53 solution, 5ul extracted RNA solution, 4yl 5X reverse

transcriptase buffer, 2yl IOOmM mixture of the four dNTPs, I0u AMV reverse

transcriptase and 6yl RNase free sterile distilled water (Sigma). The reaction was
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incubated at 37°C for 60min and the AMV reverse transcriptase enzyme was heat

inactivated by incubating at 95°C for 5min. Enzymatic amplifications were performed
in 100yl reactions containing 92yl PCR reaction mixture (10ul1 10X PCR buffer with
1,5mM MgCI2, 8ul IOmM mixture of the four dNTPs, 2u Tag DNA Polymerase and

73yl RNase free sterile distilled water), 4yl cDNA and 2pl of each primer, using
fourty cycles of denaturation (94°C, 30sec), annealing (45°C, 30sec) and primer

extension (72°C, Imin) in a Perkin Elmer Gene Amp PCR system 9600 thermal
cycler. The PCR amplicons were analyzed by electrophoresis in 2.5% TBE-agarose
mini gels containing Ipg/ml ethidium bromide, visualized and recorded in a
FOTO/PHORESIS | system (FOTODYNE, Hartland, Wisconsin, USA), as described
(14).

RFLP analysis of PCR products. 20ul aliquots ofthe RT-PCR amplicons were
digested singly with 20u of the various restriction enzymes used, including Haelll,

Hpall, Ncol, Styl, BstOl and Aval (Promega Corporation, Madison, USA) and Ddel

(New England Biolabs, Beverly, MA, USA), in a final volume of 30yl at 37°C for 2h
according to manufacturer’s recommendations. The results were analyzed in 3%
agarose gels (Metaphor FMC Bioproducts, Rockland, USA), containing Ipg/ml
ethidium bromide, visualized and recorded as described above. Restriction analysis
and multiple alignment projects of GenBank submitted polioviral sequences, were
performed by the Gene Runner version 3.00 program (Hastings Software, Inc. USA).
Computer analysis. The RFLP patterns were analyzed and fragment sizes were
calculated using the Gel Pro Analyzer program (Media Cybernetics, Silver Spring,
Maryland, USA). The fragment sizes reported were calculated relative to the known
fragment sizes of the Haelll digest of phage ®X174 DNA (GIBCO BRL, Life
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Technologies, Maryland, USA), that was included as a marker in all electrophoretic

runs. The size fluctuations between repetitive runs were almost undetectable.
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RESULTS

RT-PCR amplification of polio enteroviral 5'NCR target: RT-PCR
amplification of all reference polioviral strains (wild type and vaccine) and all 21
clinical samples used in this study (Tables 1| & 2 respectively) by the UC53/UG52
primer pair (see Materials & Methods), generated the expected enteroviral-specific
440 bp long product, shown in the uncut lane | in Figure 1 (panels A & B) and Figure
2 (panels A & B). As a testament to the conserved nature of the selected 5NCR RT-
PCR polio amplification target, all 55 reference non-polio enteroviral strains used as
RFLP control of polio-specific RFLP patterns shown below, also generated the
expected 440 bp long product (data not shown).

Genotyping reference polioviral strains: The 440 bp long RT-PCR products
of Sabin polioviruses types 1 to 3 (Sl, S2, S3) and Mahoney, MEF, Saukett wild type
poliovirus strains, were digested initially with restriction endonucleases Haelll, Ddel,
Hpall, Ncol and Styl. These enzymes were selected from the published sequences of
polioviral genomes including Sabin 1, 2 and 3 vaccine strains and Mahoney wild type
strain. The restriction fragments were analyzed by agarose gel electrophoresis (Figure
| panels A & B) and their computer-calculated sizes are shown in Table 1. Their
different RFLP patterns allowed complete intertypic differentiation between
polioviruses type 1, 2 and 3 and intratypic between polioviruses type 2 (Sabin 2 and
MEF) and type 3 (Sabin 3 and Saukett). Differentiation of Sabin poliovirus type !
from Mahoney wild type strain was achieved by the additional use of Aval restriction

endonuclease, as shown in both Figure ! (panels A and B) and Table 1.
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Our RFLP analysis indicated that complete inter- and intratypic differentiation
of reference polioviruses required a minimum number of four restriction
endonucleases. To account for rare genetic drift in certain clinical samples altering
certain polio-specific RFLP patterns, we studied the RFLP patterns of seven
restriction endonucleases as alternative replacements. Of those only BstOl proved
unsuitable replacement of Aval, restricting both Sabin type 1| and Mahoney strains
(Table 1).

Genotyping clinical samples: To assess the diagnostic value of the method in
clinical practice twenty-one clinical enteroviral isolates, that had been typed by
seroneutralization without revealing their identity prior to genotyping (Table 2), were
subjected to RFLP analysis by analogy to reference strains (Figure 2, panels A & B).
Table 2 summarizes their RFLP generated computer calculated sizes. Direct
comparison between the RFLP patterns ofthe clinical samples (Table 2) and those of
the reference polioviral strains (Table 1), led to proper genotypic assignment of all
clinical samples.

More specifically, clinical samples with patient code numbers 6899, 7062, 1085,
6902, 6097, 7060 that had previously been serotyped as poliovirus type 1, were
correctly genotyped as poliovirus type | by RFLP. Their subdivision as Sabin 1 or
Mahoney was achieved with the addition of Aval endonuclease. Three clinical
samples (patient code numbers 1085, 6097 and 6899) were genotyped as Mahoney
and the remaining three (patient code numbers 7062, 6902 and 7060) were genotyped
as Sabin 1 vaccine strain. Similar results were obtained for the eleven clinical samples
(patient code numbers 6901, 6189, 8001, 38423, 6579, 6624, 6646, 5749, 6650,

73917 and 73824), which had been serotyped as poliovirus type 2 and genotyped as
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Sabin poliovirus type 2 vaccine strain by the present RFLP method. Correspondingly,
the remaining four clinical samples (patient code numbers 8029, 6423, 6976 and
6835) were also properly genotyped as Sabin 3, in agreement to their serotypic
assignment as poliovirus type 3.

Proposed minimum diagnostic enzymatic combination - suggested use of
alternative enzyme replacements: As already mentioned complete inter- and
intratypic differentiation of polioviruses can be achieved with only four of the six
informative restriction endonucleases. With the exception of Aval, which is
indispensable for intratypic differentiation of polioviruses type 1 and cannot be
replaced, the five remaining endonucleases may be interchanged as in Figure 3 to
allow proper genotyping in cases of non informative RFLP patterns caused by
recombination and/or sporadic point mutation events in clinical samples. Such
diagnostic demands have been encountered and are being investigated.

More specifically, we propose a complete genotyping procedure involving
initial digestion of the RT-PCR product of unknown clinical samples with the
minimum set of four restriction endonucleases Haelll, Ddel, Ncol and Aval. If any of
the first three enzymes produces a non informative pattern it can be replaced as shown
in Figure 3. For instance, Hpall can replace Haelll or Ddel and Styl can replace Ncol.
Alternatively, constant use of Ncol, Styl & Aval and interchanging Ddel or Hpall,
completes the eight possible minimum diagnostic enzymatic combinations achieved

by the present set of six restriction endonucleases used in groups of four at a time.
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DISCUSSION

The accurate typing of viral isolates is critical for polio management. RFLP
developments in PCR methodology have contributed greatly to these diagnostic
demands (1, 5). Their implementation however, revealed certain weaknesses calling
for definite improvements (8, 33). Central to our quest for an improved RFLP-based
protocol for inter- and intratypic differentiation of polioviruses, was the selection of
the most highly conserved segment within the SNCR of polio enteroviral genome as
target for RT-PCR amplification (9, 12, 24, 30, 31, 34), along with the proper choice
of UC53/UG52 primer pair (37). Our working hypothesis being that even large
genomic alterations in other segments of the viral genome, would reflect only minor
changes in the conserved SNCR, or that the selected target would not tolerate
extensive genetic drift due to strict functional limitations for viral viability (9, 12, 24,
30,31,34).

RT-PCR amplification of the selected target/prnner combination produced a 440
bp long fragment from all polio and 55 non polio reference strains and all the clinical
polio isolates tested so far. The remaining non polio reference strains, namely
Coxsackie Al, A19, A22 and the unassigned enteroviruses 68-71 have not been tested
by this RT-PCR amplification protocol yet. Diagnostic RFLP analysis of polio-
specific RT-PCR fragments differentiated fully all reference poliovirus strains and all
clinical poliovirus isolates analyzed so far. The criterion used for the selection of
informative restriction enzymes for polio-specific RFLP analysis, was generation of
distinct polio-specific reference RFLP patterns when compared with themselves and

with the 55 non polio reference enteroviral controls. Of the seven enzymes tested by
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these criteria, only Haelll, Hpall, Ddel, Styl and Ncol produced highly informative
RFLP patterns with all polio and non-polio enteroviruses examined. Aval was used
solely with polioviruses, while BstOl was non informative for reasons explained
below.

The sequence in the 5’NCR’s of Sabin | (accession number V01150) (20) was
aligned with the sequence kindly provided by Dr Francis Delpeyroux (4). This
alignment revealed a difference at nucleotide position 355 (T in the GenBank
sequence, C in the sequence provided by Dr Frangis Delpeyroux). Since the
recognition sequence of BstOl is CC/(A/T)GG, where the bold type letter corresponds
to position 355, and given that a BstOl restriction site appeared in our experiments, it
was concluded that the correct nucleotide at this position was cytosine and not
thymidine. Another difference between the two sequences, was detected at nucleotide
position 26 (G in the GenBank sequence of Sabin 1, A in the sequence provided by
Dr Francis Delpeyroux), that was not investigated any further.

With the exception of Sabin poliovirus type 1, all the other viral
genotypes/serotypes for which published sequence information was available,
including Sabin 2 and Sabin 3 vaccine strains and Mahoney wild type strain, gave the
expected RFLP patterns.

A minimum number of four restriction enzymes, Haelll, Ddel, Ncol & Aval,
was sufficient for complete inter- and intratypic differentiation of polioviruses. Hpall
and Styl were also examined however, to compensate for potential genetic drift,
altering the recognition sites of Haelll, Ddel, or Ncol in atypical clinical samples. The
only irreplaceable member of the minimal diagnostic set of four restriction

endonucleases was Aval. The eight conditional enzymatic combinations summarized
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in Figure 3, will thus extend the provisional genotyping powers of the method to a
broader spectrum of variant vaccine or wild type polio strains. Such variant strains
have been identified and will be the subject ofa future publication.

Multiple polioviral infections will require subcloning adaptations of RT-PCR
products prior to RFLP analysis for genotypic assignment by the present method. The
method will theoretically fail to type or even identify potentially viable polio variants
with extensive genomic alterations and/or major recombinations within the 5’NCR
RT-PCR amplification target. In practice however, no such case has been found yet in
the present polio and the 85 non-polio clinical enteroviral samples tested. Hoping that
severely deformed polioviruses to the extent that they will escape detection by this
method, in the functionally sensitive 5’NCR will be extremely rare or even non
existent due to viability constraints, we foresee improved applicability of the method
in inter- and intratypic polio enteroviral diagnostic genotyping aiming to eradicate

wild type polioviruses.
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FIGURE LEGENDS

Figure 1:
RT-PCR/RFLP analysis of two representative reference poliovirus strains of Table 1,
with restriction endonucleases Haelll, Ddel, Hpall, Ncol, Styland Aval.

Panel A: Sabin 1; Panel B: Mahoney;

Lane M contains the Haelll digest of X174 DNA used to calculate the apparent size
in bp of the various fragments indicated in Table ! and lane 1 contains the uncut RT-
PCR product. Lanes 2-7 contain the restriction fragments produced by digestion with
Haelll, Ddel, Hpall, Ncol, Styl and Aval respectively.

Figure 2:
RT-PCR/RFLP analysis of two representative clinical poliovirus samples of Table 2,
with restriction endonucleases Haelll, Ddel, Hpall, Ncol, Styl and Aval.

Panel A: clinical sample with patient code number 6902, genotyped as Sabin !

Panel B: clinical sample with patient code number 1085, genotyped as Mahoney

In all panels, lane M contains the Haelll digest of X174 DNA used to calculate the
apparent size in bp ofthe various fragments indicated in Table 2 and lane 1 contains
the uncut RT-PCR product. Lanes 2-6 contain the restriction fragments produced by
digestion with Haelll, Ddel, Hpall, Ncol and Styl, respectively. In panels A and B,

lane 7 contains the restriction fragments produced by digestion with Aval.
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Serotypes

Poliovirus
type |

Sabin type
!

Mahoney

Poliovirus
type 2

Sabin type
2

MEF type

Poliovirus
type 3

Sabin type
3

Saukett

TABLE 1. RFLP analysis of reference poliovirus strains

Strain

LS-c, 2ab

Mahoney

P712, Ch,
2ab

MEF

Leon, 12a,

Saukett

Origin-

RIVM

EPP

RIVM

HP|

RIVM

HPI

Fragment size (bp) by RFLP analysis of RT-PCR-generated

Haelll

209,
90, 80, 55

208,
87, 79, 53

210, 149, 80
146, 78

213,

146,

130, 70, 53

205,
88, 80, 54

Ddel

284,129

275,128

286, 128

163,
156,139

308, 123

279, 125

productsV

Hpall

162,
150,109

164,
149, 108

150,
121,108

169,
153,110

148
(--148),-
121

161,
146,107

Vcol

232,
210

229,
205

No
cut

No
cut

315,
120

No
cut

Styl

233,
207

230,
209

332,
101

336,
103

314,
119

No
cut

Aval

315,
121

No
cut

NDA

ND

ND

ND

BstOl

249,
209¢c

251,
210

ND

ND

ND

ND

a RIVM, National Institute of Public Health and the Environment, Bilthoven, The Netherlands; EPP,
Institut Pasteur de Paris, Epidemiologie Moleculaire des Enterovirus, Paris, France; HPI, Hellenic
Pasteur Institute, Laboratory of Virology, Athens, Greece.

b Experimentally derived, computer-calculated fragment sizes.

¢ Unexpected restriction of Sabin type 1| with BstOl.

"ND, not digested.

e Two bands of identical size.
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TABLE 2. RFLP analysis of clinical samples

Fragment size (bp) by RFLP analysis of RT-PCR-gencratcd

Patjcnt cock Poliovirus type b,
no scroneutralizatior
HaelU

1085 1 209, 89, 80, 55
6899 1 208.91.81,55
7062 1 208, 90, 79, 55
6902 1 210,88,78,52
7060 1 209, 90, 80, 53
6097 1 209, 90, 79, 54
8001 2 210, 146,78
38423 2 209, 146, 77
6579 2 210, 144, 78
6624 2 211, 147, 76
6189 2 208, 146, 79
6646 2 210, 145, 75
5749 2 209, 147,78
6650 2 211, 146,79
6901 2 208, 145, 76
73917 2 209, 144, 76
73824 2 209, 145, 75
8029 3 146,

129, 70,55
6423 3 144,

130, 69, 53
6976 3 145,

131,70, 54
6835 3 146,

131, 70,55

0 Experimentally derived, computer-calculated fragment sizes.
b ND, not digested

¢ Two bands of identical size.

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 06:04:23 EEST - 3.141.30.83

Dde!

283,
125

281,
128

285,
128

281,
129

286,
128

285,
128

284,
128

283,
125

282,
128

286,
126

283,
127

286,
129

286,
128

285,
127

283,
129

284,
126

285,
124

308,
123

310,
122

308,
122

309,
123

products”

162,

162,

164,

161,

160,

164,

149,

151,

149,

151,

149,

151,

151,

149,

152,

150,

148,

HpawW

150,

149,

151,

149,

150,

149,

121,

122,

119,

120,

119,

121,

123,

118,

120,

121,

120,

109

110

111

108

109

108

108

109

110

111

109

110

108

108

110

108

108

149 (+149),-

120

150 (+150),-

120

149(+149)c

121

148 (+148),-

123

Nco\

229,
209

231.
208

232.
210

228,
208

232,
210

230,

209

No cut

No cut

No cut

No cut

No cut

No cut

No cut

No cut

No cut

No cut

No cut

314,
121

Siyl

230,
204

232.
209

232,
210

230,
208

230,
208

229,
209

333,
103

335,
101

331,
103

332,
105

335,
104

336,
103

333,
103

332,
101

332,
100

334,
103

335,
105

314,
120

316,
123

315,
121

314,
119

Aval

No cut

No cut

No cut

314,

122

315,
123

313,
121

ND#

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Gcnotyping
reslilt

Mahoney

Mahoney

Mahoney

Sabin type !

Sabin type |

Sabin type |

Sabin type 2

Sabin type 2

Sabin type 2

Sabin type 2

Sabin type 2

Sabin tvpe 2

Sabin type 2

Sabin type 2

Sabin type 2

Sabin tvpe 2

Sabin type 2

Sabin type 3

Sabin type 3

Sabin type 3

Sabin type 3
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ABSTRACT

We report the restriction fragment length polymorphism (RFLP) patterns of a
440 bp long 5' non coding region (SHCR) amplification target, of all thirty-four
reference Coxsackie B and ECHO enterovirus strains and a total of fourty-two
serotypically preassigned clinical isolates, in order to afford meaningful comparisons
among themselves and those of polioviruses. The RFLP patterns of reference
Coxsackie B strains differed from one another and from those of polio and ECHO
reference enteroviruses except from Coxsackie B1 and B2, which although differed
among themselves, they had identical RFLP patterns with ECHO 17 and 13,
respectively. The twenty-eight ECHO reference strains formed a more variable viral
group including strains with RFLP patterns distinct from one another and from those
of polio and Coxsackie B enteroviruses, and others with RFLP pattern identities
common to other ECHO viruses and Coxsackie B1 and B2 but not polioviruses. The
RFLP patterns of the clinical isolates and their corresponding serotypically assigned
reference Coxsackie B and ECHO strains presented the most notable variations. The
observed differences between serotype and genotype-dependent assignments within
the 440 bp long STJCR target sequence of Coxsackie B and ECHO enteroviruses,
were in sharp contrast to the analogous situation with polioviruses. These findings
support the specificity of the described method for clinical diagnostic genotyping of
polioviruses and demonstrate that the 440 bp long target sequence follows different
evolutionary process in polio and non-polio enteroviruses that is particularly
prominent between reference non-polio strains and their serotypically assigned

clinical isolates.
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INTRODUCTION

Human enteroviruses (family Picornaviridae) contain more than 60 serotypes
including polioviruses, Coxsackie A and B viruses, ECHO viruses and the
undesignated enteroviruses 68-71 (1, 2, 3,4, 5). The enterovirus genome consists of a
positive single stranded RNA molecule about 7500 nucleotides long, that contains an
approximately 750 nt long 5' non coding region (5'NCR), a single open reading frame
and a short 3' non coding region (3'NCR). A small, basic protein (VPQ) is covalently
attached to the 5' end ofthe genome, while the 3' end is modified by polyadenylation.
Enterovirus STICRs appear to play vital roles in viral translation, virulence and
possibly encapsidation (6, 7, 8, 9, 10, 11), also supported by the fact that the generic
enterovirus primer pair UC53/UG52 amplifies a 440 bp long 5’'NCR fragment from all
enterovirus reference strains and all the clinical isolates so far studied. Considering
these important functional and structural properties and the intertypic alignments of
reference enterovirus strains in the 5’NCR, many investigators proposed that this
region ofthe enterovirus genome may contain highly conserved elements vital to viral
biology (9, 12, 13, 14,15, 16, 17, 18).

Enteroviruses are important human pathogens. They can either cause illness of
varying severity or remain asymptomatic. They are distributed worldwide and in
temperate climates their circulation increases during the summer and early fall. Some
enterovirus serotypes have been associated with specific clinical patterns. Poliovirus
types 1-3 are associated with paralytic poliomyelitis and undifferentiated febrile
illness particularly during the summer. Coxsackie B viruses are associated with

pleurodynia (types 1-5), aseptic meningitis (types 1-6) and rarely with paralysis (types
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2-5). They also cause severe systemic infection in infants such as
meningoencephalitis (types 1-5), pericarditis and myocarditis (types 1-5), upper
respiratory illness and pneumonia (types 4,5), rash (type 5), hepatitis (type 5),
undifferentiated febrile illness (types 1-6) and postviral fatigue syndrome (19).
Certain Coxsackie B and poliovirus serotypes (20) are implicated in most cases of
enteroviral meningitis, whereas most cases of viral myocarditis are associated with
Coxsackie B viruses. The most notable clinical manifestations of certain Coxsackie A
serotypes are herpangina, meningitis and encephalitis (21). ECHO (Enteric
Cytopathic Human Orphan) viruses are common causes of gastro-intestinal infections.
Originally, they were not linked to any other important human disease (hence
"orphan"), although subsequent findings documented their implication in certain
human pathologies including aseptic meningitis, encephalitis, neonatal sepsis-like
disease and other (22).

Reverse transcriptase - polymerase chain reaction (RT-PCR) amplification
combined with restriction fragment length polymorphism (RFLP) analysis, provided
new alternatives to enterovirus detection and typing that may provisionally
overperform the specificity of conventional diagnostic serotyping procedures. A
recently developed RT-PCR/RFLP genotypmg clinical diagnostic method allowed
complete inter- and intratypic differentiation of polioviruses (23). Given the
provisional differentiation of additional reference enterovirus strains, for which
sequence information is available, by this method, we undertook to investigate its
potential applicability to the inter- and intratypic diagnostic genotyping of Coxsackie

B and ECHO viruses.

95

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 06:04:23 EEST - 3.141.30.83



We report here the RFLP patterns of the six Coxsackie B and the twenty-eight
ECHO reference strains along with sixteen and twenty-six clinical isolates
serotypically assigned as Coxsackie B and ECHO, respectively. These and previous
data from polioviruses allowed intertypic-intergroup (i.e. comparison of RFLP
patterns of all poliovirus, Coxsackie B and ECHO reference strains among
themselves), intertypic-intragroup (i.e. comparison of RFLP patterns of all reference
Coxsackie B among themselves, as well as of all reference ECHO, respectively), as
well as intratypic (i.e. comparison of RFLP patterns of all serotypically assigned
clinical isolates to their respective reference strains) comparisons, demonstrating that
the 440 bp long 5'NCR enterovirus segments follow different evolutionary patterns in

polio and non-polio enteroviruses.
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MATERIALS AND METHODS

Virus stocks, their propagation in cell lines and viral RNA extraction. Table !
summarizes the type and origin of Coxsackie B reference strains and their
serotypically assigned clinical isolates along with their detailed RFLP patterns and
Table 2 presents analogous classification of ECHO viruses. The origins of the
reference strains used in this study were as follows: American Tissue Culture
Collection (ATCC, Rockville, Maryland, USA), Institut Pasteur de Paris (1PP,
Epidemiologie Moleculaire des Enterovirus, Institut Pasteur Paris), National Institute
for Public Health and the Environment (RIVM, The Netherlands) and Division of
Virology, "Bela Johan" National Center of Epidemiology (BJ), Budapest, Hungary.
Appropriate clinical specimens were obtained from the collection of the National
Reference Center for Enteroviruses, Cantacuzino Institute (NRCE), Bucharest,
Romania and of the Department of Virology of Hellenic Pasteur Institute (HPI),
Athens, Greece. Only older clinical samples preserved at -80 °C for several years,
which were originally typed by seroneutralization with the no longer available Lim
Benyesh-Melnick antibody pools (A-H, WHO, Collaborating center for vims
reference and research - Statens Serum Institute, Copenhagen, Denmark) (19), were
used in this study. All the clinical samples used in this study were subjected to
confirmatory retyping with the rabbit polyclonal antibodies distributed by the
National Institute for Public Health and the Environment, RIVM, The Netherlands,
prior to genotyping. These antisera allow only intertypic but not intratypic
differentiation of Coxsackie B reference viruses. Of the ECHO viruses, only ECHO !

- ECHO 7, ECHO 9, ECHO 11 - ECHO 14, ECHO 20, ECHO 21, ECHO 25, ECHO
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27, ECHO 29, ECHO 30 and ECHO 33 reference strains can be typed by these
antisera. Viral propagation was performed by reinoculation of viral stocks in RD
(human embryonal rabdomyosarcoma cells) grown in round-bottomed plastic tubes
that were further processed for viral RNA extraction, as previously described (23). To
account for potential false positive results, negative controls were routinely included
in all experimental procedures.

Oligonucleotide primers. The modified generic enterovirus primers UC53: 5'-
TTGTCACCATAACCAGCCA-3' and UG52 5-CAAGCACTTCTGTTTCCCCGG-

3, (23) were used for all the RT-PCR amplifications performed in this study. Primers

were synthesized by Genosys (Europe, Cambridge, U.K.), adjusted to a concentration

of 7 nmol/pt in sterile distilled water and stored at -20 °C.

Reverse transcription, PCR and RFLP analysis of PCR products. cDNA
synthesis, PCR amplification, restriction enzymatic digestions using Haelll, Hpall,
Ncol and Styl (Promega Corporation, Madison, USA) and Ddel (New England
Biolabs, Beverly, MA, USA) and agarose gel electrophoretic analysis of the products
were performed as previously described (23). The experimentally derived RFLP
patterns of all reference viral strains with published sequence information in the
5NCR, were in agreement to the theoretically predicted patterns from their sequences.

Computer analysis. The RFLP patterns were analyzed and fragment sizes were
calculated using the Gel Pro Analyzer program (Media Cybernetics, Silver Spring,
Maryland, USA). The fragment sizes reported were calculated relative to the known
fragment sizes of the Haelll digest of phage ®X174 DNA (GIBCO BRL, Life
Technologies, Maryland, USA), that was included as a marker in all electrophoretic

runs. The size fluctuations between repetitive runs were almost undetectable.
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RESULTS

RT-PCR amplification of Coxsackie B and ECHO enterovirus 5'NCR
targets: RT-PCR amplification of all Coxsackie B and ECHO reference viral strains
and their respective serotypically assigned clinical isolates by the UC53/UG52 primer
pair (see Materials & Methods and Tables | & 2), generated the expected enterovirus-
specific 440 bp long product. A representative collection of such data is shown in the
uncut (no enzyme added) lane 1 ofFigure ! (panels A, B and C).

RFLP analysis of Coxsackie B viral group: By analogy to the genotypic
analysis of polioviruses (23), the 440 bp long RT-PCR products ofthe six Coxsackie
B (B1 - B6) reference and the sixteen serotypically preassigned clinical viral strains,
were digested singly by Haelll, Ddel, Hpall, Ncol and Styl. The products were
analyzed by agarose gel electrophoresis and the complete list of computer-calculated
fragment sizes per RFLP pattern for the entire Coxsackie B viral group, is shown in
Table 1. Apparently, the six reference Coxsackie B viral strains generated distinct and
characteristic RFLP patterns (in italics) allowing their complete intertypic-intragroup
differentiation. Further intratypic comparison of every reference RFLP pattern to the
clinical isolates of the same serotype indicated by the patient codes in the rows
immediately following each reference strain in Table 1, also revealed an almost
complete intratypic differentiation indicated by bold type letters. Of the 16 clinical
isolates only clinical isolate 3 (designated cl.is. 3) gave an identical RFLP pattern to
its Coxsackie B2 reference strain (Figure 1, panels A1 & A2). These findings suggest
that a potentially similar to the intertypically seen divergence, also persists

intratypically in the 440 bp long 5'NCR target sequence of this viral group and that
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the intratypic evolutionary features of Coxsackie B viral group differ drastically from
those ofthe poliovirus group.

RFLP analysis of ECHO viral group: The 440 bp long RT-PCR products of
the twenty-eight ECHO {ECHO ! along with ECHO 8 [recently reclassified as ECHO
| variant, (24)], ECHO 2 - ECHO 7, ECHO 9, ECHO 11 - ECHO 21, ECHO 24 -
ECHO 27, ECHO 29 - ECHO 33} reference strains and the twenty-six serotypically
preassigned clinical isolates, were also digested singly by Haelll, Ddel, Hpall, Ncol
and Styl, as previously described, for comparative purposes. The restriction fragments
were analyzed by agarose gel electrophoresis and the complete list of computer-
calculated fragment sizes per RFLP pattern for the entire ECHO viral group, is shown
in Table 2. By analogy to Coxsackie B reference strains, only fifteen ECHO reference
strains (ECHO ! along with ECHO 8, ECHO 3, ECHO 4, ECHO 6, ECHO 11, ECHO
12, ECHO 13, ECHO 15, ECHO 17, ECHO 21, ECHO 26, ECHO 29, ECHO 30 &
ECHO 32) generated distinct and characteristic RFLP patterns, allowing their
complete intertypic-intragroup differentiation. The RFLP patterns of the fourteen
remaining ECHO reference strains while differing distinctly from those of the
previously mentioned fifteen ECHO reference strains, presented certain intertypic-
intragroup identities, which allowed their classification into six groups, as indicated in
Table 3A. Further pattern comparison between each reference strain and the
respective clinical isolates of the same serotype, revealed lack of identity between
their RFLP patterns. Of the twenty-six clinical isolates only clinical isolate 18
(designated cl.is. 18), which was serotypically assigned as ECHO 2, gave an identical
RFLP pattern to its ECHO 2 reference strain, which also had an identical pattern with

ECHO 5 reference strain (Figure 1, panels BIl, B2 & CI). In contrast however, the
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RFLP patterns of the two clinical isolates of Table 2 (designated cli.is. 23 and cl.is.
24), which were serotypically assigned as ECHO 5 differed distinctly between
themselves and their respective reference strains (Figure 1, panel C2).

These findings indicate that in contrast to the comparative intra- and
intertypically divergent RFLP patterns of the Coxsackie B viral group, the analogous
RFLP patterns of the ECHO viral group present greater intra- relative to intertypic
divergence, in this 440 bp long 5'NCR target sequence.

Comparison of Coxsackie B and ECHO reference RFLP patterns: Further
comparison of the RFLP patterns of each Coxsackie B reference strain to the entire
group of ECHO reference strains, revealed intertypic-intergroup differences as

expected, as well as the specific intertypic-intergroup identities indicated in Table 3B.
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DISCUSSION

The advantages of enterovirus detection and differentiation by RT-PCR/RFLP
analysis have been demonstrated by many investigators in numerous systems (25, 26,
27, 28, 29, 30, 31). We have recently described an RFLP-based protocol to type the
440 bp SNCR RT-PCR product generated by the generic enterovirus primer pair
uUcs3/UG52 for the rapid and specific genotyping of vaccine and wild-type poliovirus
strains (23). To reinforce the specificity of the method for poliovirus detection and
typing and potentially extend its clinical diagnostic capacities to other strains of this
viral group, we have analyzed additional members of the enterovirus genus and
compared their type-specific RFLP patterns. We report here the RFLP patterns of the
six reference Coxsackie B strains along with a total of sixteen serotypically assigned
clinical isolates and the twenty-eight reference ECHO strains along with a total of
twenty-six serotypically assigned clinical isolates, respectively. The data reported so
far, support the specificity of the described poliovirus genotyping method and reveal
originally unexpected intratypic RFLP differences between reference non-polio
enteroviruses and their respective clinical isolates in the 440 bp long 5'NCR target
sequence.

Comparison of Coxsackie B reference RFLP patterns indicated complete
intertypic-intragroup differentiation (Table 1). The analogous ECHO reference RFLP
pattern comparison however, revealed certain strains with intertypic-intragroup
identity (Table 3A), while the remaining showed intertypic-intragroup differentiation.
Further pairwise comparison of the RFLP patterns between Coxsackie B and ECHO

reference strains revealed intertypic-intergroup differentiation, although certain
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intertypic-intergroup identities were also observed (Table 3B). These comparisons
confirmed the theoretically expected intertypic (inter- and intragroup) RFLP pattern
variabilities for the eighteen strains with GenBank submitted sequences and extended
our knowledge to RFLP information for seventeen additional ECHO strains, for
which published sequence information is unavailable. The level of intertypic-
intragroup differentiation revealed by this type of analysis was initially considered
encouraging and prompted the analysis of the RFLP patterns of clinical isolates,
which revealed however, the unexpectedly high intratypic differentiation reported in
Tables | & 2.

The RFLP patterns of all reference strains and clinical samples analyzed in this
study differed drastically, as indicated by the plain and bold type patterns denoting
identity and differentiation respectively, compared to their respective reference
RFLPs in italics, in Tables 1 & 2. This finding was in sharp contrast to our previous
experience with the analogous RFLP patterns of clinical poliovirus isolates. This
sharp difference between polio and non-polio enteroviruses may potentially be
explained by the timely and widespread vaccination of human populations for
polioviruses in contrast to the respective lack of analogous vaccination for all other
enteroviruses. According to this hypothesis, the observed genotypic identities of
polioviruses may be maintained by the constant and persistent infusion of vaccine
poliovirus sequences in human populations through mandatory vaccination programs.
Thus, the lack of analogous systematic infusion of non-polio enterovirus reference
sequences in human populations may be responsible for the drastic differences
observed in the RFLP patterns of their more contemporary clinical isolates relative to

the much older original reference strains (the vast majority of Coxsackie B and ECHO
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reference strains have been isolated and characterized during the late 40's and the
50's). Furthermore, poliovaccination may also generate greater variability in the
sequences encoding the immunogenic capsid proteins of polioviruses, protecting the
virus from host immune response, relative to the 5NCR, which sustains no analogous
evolutionary pressure (32). Analogous evolutionary considerations may apply to
additional enterovirus genomic segments, like the 5’NCRs. These segments contain
signals for the initiation of viral protein synthesis (30). In addition, enterovirus
translation appears to be influenced by cellular proteins interacting with specific areas
in viral 5’NCRs (33, 34). Thus, potentially different tropisms of polio and non-polio
enteroviruses for different cellular environments, may also contribute to the observed
differences in their RFLP patterns.

From the overall analysis of all available RFLP patterns including polio and the
presently reported non-polio enterovirus strains, it appears that the former are
relatively more conserved in their 440 bp long 5'NCR compared to the latter. The
practical consequence of this difference is that although the latter cannot be typed
accurately by the present RFLP method, their RFLP patterns are distinct and differ
widely from those of poliovirus strains. Therefore polioviruses are sufficiently
different intertypically to be differentiated accurately by the present RT-PCR/RFLP
method and highly conserved intratypically, as demonstrated by the RFLP identities
between poliovirus reference strains and their respective clinical isolates, to allow
specific genotypic assignment of unassigned clinical samples (23). Our findings
suggest that the present genotypic method can be used to accurately type polioviruses
in the absence of any potential cross-reactivities by Coxsackie B and ECHO

enteroviruses. Furthermore, they document the presence of a high degree of
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evolutionary divergence in the 440 bp long 5'NCR target sequence between polio and
non-polio enteroviruses that appears to be particularly prominent between reference

non-polio strains and their serotypically assigned clinical isolates.
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FIGURE LEGENDS

Figure 1:

RT-PCR/RFLP analysis of six representative Coxsackie B and ECHO reference
strains and clinical isolates of Tables 1| & 2, with restriction endonucleases Haelll,
Ddel, Hpall, Ncol and Styl.

Panel Al: reference Coxsackie B2; Panel A2: clinical isolate 3 (cl.is. 3);

Panel BI: reference ECHO 2; Panel B2: clinical isolate 18 (cl.is. 18);

Panel CI: reference ECHO 5; Panel C2: clinical isolate 23 (cl.is. 23)

Lane M contains the Haelll digest of @X174 DNA used to calculate the apparent size
in bp ofthe various fragments indicated in Tables | & 2 and lane | contains the uncut
(no enzyme added) RT-PCR product. Lanes 2-6 contain the restriction fragments

produced by digestion with Haelll, Ddel, Hpall, Ncol and Styl.
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evikn oudntnon.

H avdmtuén twv TEXVIKWV NG POPIOKAG BIoAoyiag Kal n €@oapuoyr Toug oTnv
avixveuon Kal Tnv TauToTIoiNan dlIAOPWV WV, CUVEICPEPEL O TIOAD PEYAAO PBaBUO
OTNV  EUTIEPICTOTWHEVN  MEAETN  TNG  TaBoyévelng  TOug,  OTNV  TIANPEN
OTIOKPULTITOYPA@PNCN TNE OOMNC KAl TNE AEITOLPYIOG TOLE, AAAA KOl OTNV EVOWUATWON
TWV YVWOEWV OUTWV OTO TIAQICI0 NG olyXpovng ETUONUIOAOYIKAG TIPOKTIKNAG.
Emumpdaobeta, n taxeio Kol akpIBAG TOUTOTIOINGN TWV 1V O€ €Va KAIVIKO dElypa ival
QTIOPAITNTN YIa TNV £YKAIPN KOl KUPIWE OTTIOTEAETUATIKN ETURAEYN TWV IWCGEWV.

O1 avBpwrivol eviepoioi eVOEIKVLVTAL YO TETOIOU €idOLG HEAETEG, KABWC Ol
AOIMWEEIC TIOU TIPOKOAAOUVTAI OTIO QLTI TNV OPAdA TWV TTOB0YOVWY HIKPOOPYAVICHWY
uTIopel va omofolv €w¢ Kal POIpaieg yla Tov GvOpwTo. ZTO TIAQICIO AUTAC TNG
AOYIKAG, Oeclopeital avaykaio va Ppebei évag alOTIOTOC TPOTIOC EAEYXOL TNG
KUKAOQOPIaC Kol TtapakoAoudnong tng d1adoong Twv EVIEPOIWOEWY. AedouEVOL
MAAIOTO TOU PEYAAOL OPIBUOL TWV EVTEPOIWV TIOU TIPOCBAAAOLY TOV AvBpwWTIO (UEXPI
onuepa €Xouv avayvwpioTtei 64 0OpPOTUTION) Ol KAOGIKEC PEBOdOI dlAyvwaong Twv
IWOoEWV Kabiotavtal 1Id1aitepa SVOKOAEG KOl XPOVOPBOPEC GTNV £QPOPUOYN TOLC. ZTIC
TIEPIOCOTEPEC TWV TIEPITITWOEWVY, YIA TNV AViXVELON Kal TAULTOTIOINCN €vOC UTIOTITOU
yla EVIEPOIO KAIVIKOU OEIYHOTOC PE KOAAIEPYEIO OE KATAAANAEC KUTTOPIKEG OEIPEC KOl
0POEEOLAETEPWATN HUE AVTIOTOIXEC OEEAPEVES AVTICWHATWY, XpPEIdlovTal d00 e TPEIG
€BOOUAdEC. To yeyovog auTO €XEl WC OTIOTEAECHO VO XAVETAI TIOAUTIHOCG XPOVOg TOCO

ylo Tov 0a6gvr], 600 Kal yla TOV KAIVIKO YIOTPO.
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Ol AOINWEEIC TIOL  TIPOKOAOUVTAI OTIO  EVIEPOIOVE TIOPOLCIALOLY  HEYAAN
OoLXVOTNTA AKOUN KOl OTIC GUYXPOVEC KOIVWVIEG BTIOL TNPOUVVTAIL Ol KAVOVEC LYIEIVIC,
KOl OPKETEC POPEC TIPOKOAOUV ETUDNUIEC KLPIWC O€ VEOYVA KOI GE ATOPO UE MEIWPEVN
IKAVOTNTO AVOCGOAOYIKNG avtattokplong. Ol aoBEveleg auTEC UTTOPED va gival £wg Kal
Bavatn@opeg, e Kupiapxn OTO ETITIEOO OUTO TNV TIOAIOMVEAITIOA.

H cofopotatn autr AOINWEN TOU KEVIPIKOU VELPIKOU CUCTHPOTOC OTIOTEAOVCE
TIPAYMATIKY] HACTIYO PEXPL TIPIV OTIO PEPIKEC OEKOETIEG, AANG AKOUO KOl CHUEPT OEV
EXEl AKOPO TIANPWC EEOAEIPOEl OTIO OPKETEC TIEPIOXEC TOU TIAQVATN, TIOPAE TOUG
padikoOg eUBOAIOUOUG TIOU €XOUV ETTIRBANBEI TIAYKOOUIWC OTIO TIC LYEIOVOUIKEC APXEC
€0 KOl TIEPITIOL aPAVTA XPOVIA. Z€ TIOAG CnUEia TNG A@PIKAVIKNE KLUPIWE NTtEipou
Kal €€AITIOG TWV SUOUEVWV KOIVWVIKWY, TIOMTIKWV KOl OIKOVOUIKWY GUVONK®WVY TI0U
ETIIKPATOUV OTIC TIEPIOXEC AUTEC, TO eTBePANUEVO amd tnv Maykoouia Opydvwaon
Yyeiag (M.0.Y.) mpoypoupa EYBOAMACH®VY gival adlvaTov va eQapPoCTEi. To yeyovoq
QUTO 0€ GLVOUACHO HE TNV EAAEIYN ETIAPKWV KOVOVWV LYIEIVIC, EXEl WC ATIOTEAECHA
OXl HOVO TNV EPQAVION TIOAWV KPOUOUATWVY TIOAIOMUEATIONG OTIC TIEPIOXEC OUTEC,
OAAG KOl TNV EATIAWGT Kal 31000 TwV TIOAIOIWV KAl o€ AAAQ GNEia TOL TTAAVATN.

Bdaoel twv TpoavagepBéviwy, Bewpeital avaykaia n avatmtuén piog pedodou
EPYAOTNPIOKAC TOULTOTIOINONG TWV EVIEPOIWV, N OTIoi0 Ba TTOPEXEl KAL TN dLVATOTNTA
¢ AUeoNg Kal 0ao@oAoUC dla@opoToinong Twv TIOAIOIWY 0Ttd TOULCG UTIOAOITIOUC
EVTEPOIOUC, O€ KAIVIKA deiypata amd mePIoTATIKA UTIOTITA VIO TIOAIOMUEAITIdA.

To kOplo onueio TNG mapoloag PEAETNG NTAv N avalntnon &vog TIPWTOKOAAOU
OVIXVELONC TWV €EVIEPOIWV OC€ KAIVIKA Oeiypata, Paciopyévou otnv oAucidwtn

avtidopaon ¢ moAupepdong (Polymerase Chain Reaction — PCR) kai n emakoAou6n
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TOLTOTIOINCT TOUG MPE TN PEBOSO NG OVAALCNG TIOAUPOPQPICHWY HPAKOUG HETA OTO
EMWAON TwV TIPOIGVIWV NG PCR pe TIEPIOPIOTIKEG €VOOVOUKAedoeC (Restriction
Fragment Length Polymorphism analysis - RFLP avdAuon). H yevwuiki Tepioxn -
“OTOX0C” TIOL ETUAEXONKE yia TV avtidpacn PCR, ntav n 5' pn KwdIKA TIEPIOXT TOU
yevwpatog (5' NCR) twv eviepoiwv, n oToia €ival eEAIPETIKA GuUVTNPNUEVN Kal
TIPOOPEPETAI YIA TETOIOL €IOOLE AVOAVCTEIC.

Me 1O KATAAANAO (e0YOC TWV EKKIVNTIKWV Hopiwv UC53/UGH emitelXONKe N
avixveuon OAwWV TWV OPOTUTIWV TWV EVIEPOIWV TIOL MPEAETABNKAV (dNAadH Twv 3
TIOAI0IQV, TwV 6 Coxsackie B 1wv Kal twv 28 ECHO 10v).

Mépav Twv TPOTUTIWY OTEAEXWV TWV EVIEPOIWV MPE aLTO TO {eLyoC TWV
EKKIVNTIKWV POPIwV KATESTN dLVATH N AVIXVELGN KOl OAWV TWV KAIVIKWV OEIYUATWY
TIOU MEAETNONKOV (dNAGSH TwV 21 KAIVIKOV OEIYPMATWVY TwV TIOAMOIWY, Twv 16
KAIVIKWV OElyPATwy Twv Coxsackie B 1wv, KAl Twv 26 KAIVIKWV JEYPATWY Twv ECHO
V).

H toutomoinon 1000 Twv TIPOTUTIWY CTEAEXWV TWV PEAETNOEVTIWY EVIEPOIWV, 000
KOl TWV OVTIOTOIXWV KAIVIKWV OEIYUATWV ETUXEIPRONKE e TN WEBOSO TNC avdaAuong
TV TIOALPop@IoPwWY  pnkoug (RFLP  avdAucn) pe TNV €TUAOYH  KOTAAANAWVY
TIEPIOPIOTIKWVY EVOOVOUKAEOOWY. TO KPITAPIO ETUIAOYNC TwWV €VIUUWV QUTWV NTOV N
IKOVOTNTA TOUG VO SI0QOPOTIOIOVY OE OG0 TO dUVOTO PEYOAUTEPO PBABUO TA TIPOTUTIO
OTEAEXN TWV EVIEPOIWV YIO TA OTIOIO UTIAPXOLV 1ON dNUOCIELPEVEG Ol VOUKAEOTIOIKEG
oAANAouXieq TNG 5' HNn KWOIKNAG TEPIOXNC. Ta TIEPIOPIOTIKA €vIUPO TIOU TEAIKA
ETUAEXONKOV PE TO KPITAPIO auTtd ATav ta akoAlouba: Haelll, Ddel, Hpall, Ncol, Styl

kot Aval.
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Ta mepopatikd dedopéva TNE OVOALONG TWV TIOAIOIWY, TOOO OF ETITEDO
TPOTUTIWY  OTEAEXWV, OCO0 KOl Of EMMES0 KAIVIKWV Oelypdtwy, Atav 1dlaitepa
IKOIVOTIOINTIKA.

‘Evag eA&X10Tog aplBuog TECOAPWY TIEPIOPICTIKWV eVOOVOUKAsaowv (twv Haelll,
Ddel, Ncol kal Aval) amodeixbnke IKAVOTIOINTIKOC yia TNV TIARPN TAUTOTIOINCN TWV
TIPOTUTIWV OTEAEXWV TWV TIOAIOIWV PETAED TOuG. Me 1O TE0OEPA QUTA TIEPIOPICTIKA
év{upa KOTEDTN duVATOC 0 JIOXWPICHOC TWV TPIWV O0POTUTIWV TIOU OTIOTEAOUV TNV
OMAd TWV TIOAIOIWV, KOBWC ETTIONE KAl 0 SIaXWPICHOC TOL KABE 0POTUTIOU OE GTEAEXN
€UPBOAIOL KOl AypIa OTEAEXN.

H avdAuon Kal HOPIOKK PEAETN TWV KAIVIKWV OEIYUATWY TWV TIOAIOIWY KPiBnke
egioou KavoToINTIKN). Ta €IKOOIEVA KAIVIKG Oeiyuata TauTtoToirjénkav oto gUVOAO
TOUG M€ aTIOAUTN ETUTLXIO KAl XWpPIG KOBOAOUL aTtokAioelg amo ta dedopéva tng RFLP
avAAuoNC TWV AVTICTOIXWV TIPOTUTIWY OTEAEXWV.

H xpron twv d00 eTITAéOV TEPIOPIOTIKWY ev{Upwv (Hpall kol Styl) kpiBnke
QTIAPAITNTN YO TNV TIOPOXH CUUTIANPWHOTIKWY Oe0UEVWY, OTNV TIEPITITOION TIOU
KATIoI0 KAIVIKO deiypa Ba Tapouciale QTOKAICEIC OTIO TO OVTIOTOIXO TIPOTUTIO
OTEAEXOC KOTA TNV OvAALCT TOU HE T OpxIKa téooepa eviuua (Haelll, Ddel, Ncol
Kol Aval). To pévo TEpIopIoTIKO €v{LUO TIOU KPiBnKe avavtikatdotato rrav 1o Aval
Kol auTtd yloTi amodeixdnke Ol gival To povadiko €U0 TO OTIOI0 €XEl TNV IKAVOTNTA
va dlaxwpioel T0 oTEAEXOC €UBOAIOL TOU TTOAIOIOL TUTIOL 1, ATO TO AVTIOTOIXO AypPIOo
OTEAEXOG.

Ol vrtéAoliTtol eVvtePOIoi oL PEAETONKav rTav ol Coxsackie B 1oi kal ot ECHO

10i (OLUVOAIKG 34 mpotumta oTeAéXn: 6 Coxsackie B kail 28 ECHO opotutiol), PeE ta
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aVTIoTOIXO KAIVIKG TOug Ociypata (OUVOAIKG 42 KAIvIKa deiypota: 16 Coxsackie B
Kal 26 ECHO dciypata). H poplakr) HPEAETN TWV EVIEPOIWV AUTWVY OTIOKAALYE
MEYOAAEC YEVETIKEC OIOQPOPEC PETAED TWV TIOAIOIWV KOl TV LTIOAOITIWY EVIEPOIWV, OTNV
5' un KwJIKN TEPIOXN TOU yevwuatoC. H avixvevon Ttétoliwv dlagopwv ATav éva
OVOTIAvVIEXO €UPNUA, OEOOUEVOL TOU  EEAIPETIKA CUVINPENTIKOU XOPOKINPO NG
TIEPIOXNC QUTHC.

Mo avoAuTIKA, n oUYKPIoN TwV OTIOTEAECPATWY omd TNV RFLP avaiuvon twv
TIPOTUTIWV OTEAEXWV Twv Coxsackie B 1wv peTaEL TOUG, ME TN XPNON TEVIE
OlO@OPETIKWVY TIEPIOPIOTIKWVY evdovoukAeaowv (Haelll, Ddel, Hpall, Ncol kai Styl),
KATECTNOE EQIKTA TNV TAUTOTIOINGN KAl TOV TIANPN JIOXWPICHO TwV €€1 0POTOTIWV TWV
IOV aUTWV PETAED TOUC.

Evtoutolg, n o0yKpIon TwV OVTIOTOIXWV OTIOTEAECUATWY TWV TIPOTUTIWY OTEAEXWV
Twv ECHO 1oV peTagl toug, atédelge OTI APKETA ato Ta OTEAEXN AUTA TTapouaialav
TIOVOHOIOTUTIN  €IKOVO TWV  TIOAUMOP@IOPWY  PrRkoug otnv RELP avaivon, ue
OTIOTEAECUO VO NV €ival EQIKTA N dlagopoTtoinon toug. H xprion tng TEPIOPICTIKNC
€VOOVOUKAEdoNC Aval Kpibnke ¢ pn oarmapaitntn, Kobw¢ Oev Tapouaiace
SlaXWPIOTIKA IKAVOTNTA OTIC dU0 OUTEC OMAOEC TWV EVIEPOIWV, KOl KUPIWE OTOUG
ECHO 100¢.

Ta omoteAéopata TNG aVAAUCNG TWV KAIVIKWV OEIlYMATWY Kal OTIC dU0 QUTEC
OMAJEC TWV EVIEPOIWV TIOPOUTIaCOV TNV €vTovn dlO@OPOTIOINGT TWV TIOAVUOPQPICHWY
MAKOULC TWV KAIVIKWV JEYUATWY, OTIO T AVTIOTOIXO TIPOTUTIO OTEAEXN.

Juykekplpéva, omo Ta 16 kAvika deiypota twv Coxsackie B v Tou

MEAETAONKAV, WOVO €va TAUTOTIOINONKE TANPWC KOl ATAV Of CUPQWVIO PE TO
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OVTIOTOIXO TIPOTUTIO OTEAEXOC. ETumpdabeta, amo ta 26 KAIVIKG deiyuata twv ECHO
IOV KOl TIGAI JOVO €va TOUTOTIOINONKE TIANPWCG KOl G€ APHOVIO PE TOV OVTIOTOIXO
npétuio ECHO 16.

H GUVOAIKN €KTIUNON TWV ATIOTEAECHUATWY OTIO TNV AVAAUGT] TWV TIOAUHOPQICUWV
MNKOULG PETA TNV EMWACN HE TIC TIPOOVOQEPOEITEC TIEPIOPIOTIKEG EVOOVOUKAEATEC YIa
OAO TO TIPOTUTIO OTEAEXN TWV EVIEPOIWV TIOU XPNOIPMOTIONBNKAV oTnv Tapovoa
MEAETN, TTOPEIXE 1IB1AITEPA XPNOIUEC TIANPOPOPIEC YIA TN YEVETIKN KAl TN PBloAoyia Twv
IV OUTWV.

SUYKEKPIPEVO, KATEDTN duvatr n TANPNE d10¢QOoPOTIoiNcN KAl TAUTOTIoINCN Twv
TIPOTUTIWV GTEAEXWV TWV TIOAIOIWV TOCO HETAEL TOLG, OG0 KOl 0€ GUYKPION PE OAOUC
TOUG LTIOAOITIOUG EVTEPOIOVG. AVTIOeTa, Ta TPOTLTIO OTEAEXN Twv Coxsackie B 1wv
Slo@opOTIoINONKOV HEV METAED TOUC KOl PE TOUC TIOAIOIOUG, OAAG OXI KOl PE OAOUC
Tou¢ ECHO 100¢. ZuvoAlk& Mooy, n  poévn Opado  TWV  EVIEPOIWV  TIOU
Ola@OPOTIoIEITAl TIANPWE €ival Ol TIOMOIOI, €VW OPKETA TIPOTUTIO OTEAEXN TWV
Coxsackie B 1wv Kal twv ECHO 1wv Ttopouaidlouv oAANAOETIIKOAUTITOMEVO HOTIBa
otnv RFLP avdAuaon, ave€aptrtwg Tou TIEPIOPICTIKOV VDO TIOU XPNOIUOTIOIEITAI.

EmumpocBeta, n €pyoaotnploKr TAUTOTIOINGN TWV KAIVIKWY  OEIYUATWY  TWV
EVIEPOIWV ME TN XPNON TIEPIOPIOTIKWY EVOOVOUKAEOCWY KOl TNV avAaAuon Twv
MOPIOKWY OUTWV dES0UEVWY, OTIODEIKVUETOL EQIKTH] HOVO YIA TA KAIVIKA dEiypoTa TV
TIOAIOIWV, TO QTIOTEAECMOTO TWV OTIoiWV PBpiockovtal o TIANPN dpuovia pe Ta
OTTIOTEAECUATA TWV AVTIOTOIXWV TIPOTUTIWV SEIYUATWV.

AuT n évtovn d810Qopda TIOU TIOPOULCIAZETal PETOED TWV TIOAIOIV KOl TWV

UTIOAOITIWV EVTEPOIWV, MTIOPEl KATA udia €évvoio va amodwbei ota TpoypAuuoTa
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MOJIKQV  EMPOANIACOUWY KOTA TG TIOAIOMUEANTIOOG, €0 KOl TECOOEPIC OEKOETIEC
TIEPITIOL, OTIC TIEPICCOTEPEC TIEPIOXEC TOL TIAQVATN, O aVTiBEon PE TNV EAAEIYN
QVTIOTOIXWV EUROAIOCHWY EVAVTI TWV UTIOAOITIWV EVIEPOIWV.

To €uBOAI0 auto, dnAadn 10 €PPOAIO Sabin, TTOPOXETEVETAI OTOV AVOPWTIIVO
OpPYaVICHO aTd TO OTOUO KOl TIEPIEXEI KOl TOUG TPEIC OPOTUTIOUC TWV TIOAIOIWV Of
e&aaBevnuévn popen (Me ) dladikaoia TG BEpuavong Twv KWV oUTWV OTEAEXWVY).
Ta e€aoBevnuéva oTteAéXn Tou eUPOAiIoL Tou el0AyovVTAl GTOV OPYAVIOUO PEGW TOUL
OTOMATOC, AVATIOPAYOVTOI OTO TIETITIKO GUCTNUA TOL AVBPWTIOU, OTIWC AKPIBWS Kal TA
avtioToixa aypla oteAéxn. H diagopad opwe, €ival 0TI Ta oTEAEXN EUPOAIOL dev gival
IKOVA VO TIPOKAAECOLV TNV Ao BEVEID TNG TIOAIOPVEAITIONG, OAAA JOVO TNV avtidpoon
TOU OVOOOTIOINTIKOU CULUCTAUATOC TOU EUBOAICOUEVOL OTOUOL KOl TNV EVEPYNTIKA
TIAPOYWYH OVTICWUATWY. ME TOV TPOTIO OUTO ETUTUYXAVETOL N AVOCia TOU OTOPOU
EVAVTI TwV AYpPIwV OTEAEXWV TWV TIOAIOIWV, PE TOUC OTIOIOUC EVOEXETAL va £PBEl o€
eTTaN.

Ot padikoi Aoimdv, Kol HOKPOXPOVIOl EUROAICOUOI HPEYOAWVY TIANBUCUIAKWY
OHAdWV EVaVTl TNG TIOMOMUEATIONG EiXav OTNV 0OUCIO WG OTIOTEAEOHA, TN CGUVEXN
“SIOXETELON” TWV YEVWHIKWV OAANAOUXIWV TWV OTEAEXWV EUPBOAIOL TWV TIOAIOIWY
péoa atov avBpwtivo opyaviopo. Katd ouvémela, Bswpeital 1dlaitepa mbavo ol 1oi
OUTOI VO LTTECTNOAY TIEPICTOTEPN KOl EVIOVOTEPN EEEAIKTIKI) TIIEGN OTIC TIEPIOXEC TOU
YEVWMOTOC TOUG, Ol OTtoieq KaBopiouv T AVTIYOVIKA XOPOKTINPIOTIKA TOU KABE
opoTLTIOU, OTIWG N TIeploxr) ORF, Tapd o€ TEPIOXEC O N 5' pun KwAIKA, TNG oTtoiag N

AEITOLPYIKOTNTA Eival TEAEIWC SIOQOPETIKI).
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Y& avtiBeon e Toug TIOAIOIOVC, YO TOUG OTIOIOUG €XEl OVOKOAU@OED eUBOAIO KOl
MOAIOTO €00 KOl OPKETEC OEKOETIEC, Ol UTIOAOITIOI EVIEPOIOI (EVAVTI TWV OTIOIWV OeV
EXel Ppebei péxpl onuepa avaloyo €ePPOAIO) €xouv €€eAIXBei KATW 0OTO TEAEIWC
OIA@POPETIKEG TUVONKEC EVTOC TWV KUTTAPWV-EEVIOTWVY TouG. To yeyovog autd e&nyei
KOl TN MEYOAN €EEAIKTIKI] ATIOKAION TIOU TIAPOUCIAZETOL PETOED TWV 1V AUTWV.

H 5' un KwAIKN TIEPIOXT TWV EVIEPOIWV TIEPIEXEI AAANAOLXIEC TTIOL AEITOLPYOLV WG
“oAuata” yia v &vapén NG iikng TPwIEivOoLVBECNC €VTOC TOU KUTTOPIKOU
TiEPIBAAOVTOC Tou &evioTr. ETuTA(0V, N PETAQPACT TOU YEVWHOTOC TWV IV OUTWV
eMNPEAZETAl KOl OTI0 OUYKEKPIPEVEG KUTTOPIKEG TIPWTEIVEG, Ol OTIoiEC OAANAETTIOPOUV
ME TIC OeuTEPOTOYEIC SOPEC TIOL AVATITUOCOVTIAI OTNV 5' Pn KwAIKA TIEPIOXN TwWV
eviepoiwv. Katd ouvémela, €€autiag tou SI0@OPETIKOV KUTTOPIKOU TPOTUCHOU TIOU
TIOPOUCIAJOLV Ol TIOAIOIOI O OXEON ME TOUC ULTIOAOITIOUC EVIEPOIOVC, EVOEXETAI VO
eMNpeadeTal Kol va eEeAioOETal PE JIOPOPETIKO TPOTIO KOl OUTH N TIEPIOXN TOU
YEVWHATOC TOUC,.

Juvoyidovtag, €ival onuaviikG va TOVIOTEL OTI N EUTIEPICTATWHEVN HOPIOKA
MEAETN TWV EVIEPOIWV, QUTNC TNEG MEYAANG KOl GNUAVTIKAG OUAdAC 1V, CUUBAAAEL
Bloitepa 0TV KOTOVONON Kol TNV TIARPN  JIOAELKAVON OAWV TwV BIOAOYIKWV
pNXaviopwy BACEl TwV OTIoIwV AEITOLPYOUV AUTOI Ol ETTIKIVOLVOL yia ToV AvBpwWTIOo
TIaB0oydvol HIKPOOPYQAVIOHOI.

MopAyovieg Tov EEOPTWVTAl OTIO TOUC idIoLG TOLC 100G, OTIWG Ol YPryopPol
€EENIKTIKOI puBpOoi, aANG Kol TIOPAYOVTEC TIOU CUVOEOVTAl PE TNV TIEPIBAAAOVTIKI)
UTTOBABUION, TIC OIKOAOYIKEC BIOTAPAXEC KOl TNV EAAEIPN OTOIXEIWOWY KOVOVWV

LYIEIVAG O€ TIOAVAPIBUEG TIANBUCMIOKEG KOIVOTNTEG GTOV TIAQVATN HOC, £TTNPEALOLV TN
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CLUTIEPIPOPA KOl TNV KUKAOQOPIO dla@OpwV [IKWV COTEAEXWV KAl 0dnyolV GAAOTE
OTNV EUPEAVION VEWV 1V KAl AANOTE OTNV ETTAVEUQAVION IWCEWV, Ol OTIOIEC Eixav
e€alelpBei. H owotr) €IONUIOAOYIKN] TIAPOKOAOUBNGN TIPOUTIOBETEL TNV IKAVOTNTA
Taxeiag, akpiBoug kal alOTIoTNG AvayvweIong Kal TauToToinoNng Twv 1wV TV
KUKAOQOPOUV KABE popd aTto TEPIBAANOY, €ival OUWCE ATIOPAITNTN VIO TOV EAEYXO KOl
TNV €MPRAEYN TWV AOINWIWV VOGNUATWV.

H mpoodog mou €Xel onuUelwBEl Ta TEAELTAIO XPOVIO OTNV ETICTHUN HOPIOKAG
IoAoyiag pe TN Xprion NG oAuoldWTHC avtidpaong tng moAuvuepdonc (Polymerase
Chain Reaction - PCR) avoiyel vée¢ TIPOOTITIKEG OTOV OUOKOAO Oywva NG

e€epelivnang TOL PIKPOKOGHOU TWV 1GV.
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Euxopiotieg

OAOKANPWVOVTAC TNV EKTIOVNON TNG IOOKTOPIKAG Pou dIaTPIBAG, aiobavoual v
OVAYKIN VO €LXAPIOTACW OAOULG OC00UC, OTO SIACTNUO TWV TIEVTE TIEPITIOU TEAELTAIWV
XPOVWY, PE TNV NBIKA KAl TIPOOWTIIKA TOUC CUUTIOPACTOCT OTABNKAV KOVTA oL Kal
CULVEBAAOV OTNV ETTTEVEN TWV OTOXWV HOU.

Euxapiotw tov Kabnynti NikoAoo BapBakOTouAo a@evog yia tn duvototnta
TIOU MPOU €0WOE VA EKTOVNOW TN dlaTPIPr] PMou Ot €va €EAIPETIKA  ATIAITNTIKO
ETUOTNPOVIKO TIESIO KA AQETEPOL YIA TNV TIOAUTIUN ETTICTNHOVIKN TOL KaBodnynan.

Euxapiotw 1d1aitepa tov gpeuvnt Ap. Mavayiwtn MapkKouAdTo, 0 0Ttoiog YE TNV
TIoAOWPN OTIACXOANGN TOL COTO £PYACTHPIO, OXI HOVO PE KaBOodrynae Pe TIG TIOAUTIMEG
OUMPBOLAEC TOU OTA TIPWTA POU PBAPOTO OTOV EPELVNTIKO XWPO KAl HOIPACTNKE TN
HOKPOXPOVIO TIEIPA TOU KAl TIC YVWOEIC TOL POdi HOU, AAAQ ETUTIAEOV POV ETIETPEYE VO
ou{NT® padi Tou Kal va Tov CUPPBOLAsLOPAl O OAN TN SIAPKEIA TNG EKTIOVNONG NG
SlaTpIRNC Hou.

TéNOg, Ba BeAa va €LXAPICTHOW TOV OYATINPEVO Hou cUluyo ZTalpPOo yia TNV
TIPOOWTIIKA) TOU CUMPTIOPACTOCT KOl UTIOCTAPIEN, OE OTIYUEG TIOU N OAOKARPWGN NG

gpyaaciag autng Euolade va gival avePIKT.
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A1daKTOPIKA IaTPIPRN TNG ApaAiag MewpyoTtodAoL

©¢pa: “Avixveuon Kal ToUToTIoinon Twv eviepoiwv tou avBpwtou (MoAloiwv, Coxsackie B
kat ECHO 1wv) pe TeXVIKEC poplakng Ploloyiag”. 2001, Turua BloAoyiag kai
FeVETIKNG, loTpIKr ZX0AN MNavemiotnuiov @saoaliac.

MepiAngn

To yévoC TwV EVTEPOIWV OTIOTEAEITON OTIO 64 U EALTPOPOPOLE, HIKPOUC RNA 100¢, Tou
QVHKOUV OTNV OIKoyEvEld Picornaviridae. 210 yévog autd cuuTiepIAapBavovTal ol TToAIOIOi, Ol
10i Coxsackie A kai B, ot ECHO 10i kal ol evtepoioi 68-71. Ol eviEPOIOi TIPOKAAOLV OTOV
dvBpwmo 0acBéveleq TIOIKIAOLOOG CORAPOTNTOC, MTIOPEl OPWG KOl va  TIOPAMEIVOLV
OCULUTITWUOTIKOI €T poKpOV. H Katavour) Toug €ival TTaykKOoUIo Kol 0€ Ao KAipota n
KUKAOQOpPIO Toug auédavetal oTn SIAPKEID TOL KAAOKAIPIOD KOl OTIC apXEC TOU @BIVOTIWPOU.
O1 ToAIoioi  dUvavTOl VO TIPOKOAEOOULV  OTIO  TIOPOAUTIKI)  TIOAIOPLEATIOO WG Kal
adl0@OoPOTIoINTN EUTIVPETO VOO0, KUPIWG KATA TN SIAPKEID TOU KaAokaiplol. O Coxsackie B
10i, avtioTolxa guvdéovtal Pe TIAEUPOdLVIA, TIEPIKAPDITION KAl JLOKOPJSITId, PNVIYYiTIda Kol
eyke@aAitda kA, O1 ECHO 10i €ival o1 Atyotepo maBoyovol amd Toug eVIEPOIOUE UTIOPEI
OPWC VO TIPOKAAEGOUY EVTEPIKEC AOIUWEEIG, MNVIYYITIOO KATL.

Me o1dXx0 TNV HOPIOKN dl0QOPOTIOINCN TWV TIPOTUTIWY OTEAEXWV TWV TIOAIOIWV, TWV
Coxsackie B 10v kal twv ECHO 10v e@apuocdnke n pébodog tng ANLGIdWTAG AvTidpacng
¢ MoAvpepdong (PCR), oe ouvduaoud PE TIOAVUOPPICHOUE PAKOUC UETA OTO €TIWOACN HE
TiEPIOPIOTIKA évupa (RFLP). Ta tnv a&loAdynon tng peBddou o€ KAIVIKO ETTTIESD EYIVE
€QOPUOYN TNG O€ VO GUVOAIKO OPIBO 63 KAIVIKWV SEYUATWV.

MNa v PCR xpnoiyoroiménke 1o {e0yog TwV KOIVAV, YIO TOUG EVIEPOIOUC, EKKIVNTIKWV
popiwv UCS53/UG52, Ta OTIoi0r ETIEKTEIVOUV OAANAOULXIEG OTNV CLVINPENTIK 5' pn KwJIKN
TEPIOX) TOU YEVWMUATOC TwV eviepoiwv. Ma v RFLP avdluon xpnolyomonénkav ta
TeploploTika évupa Haelll, Ddel, Ncol, Hpall, Styl kot Aval. g avtiBeon pe TOULQ
Coxsackie B kal tou¢ ECHO 100¢, ot TToAloioi dia@opoTtorenkav MANPwE T000 PETOED TOUC,
000 KOl PE TOUG UTIOAOITIOUC €VIEPOIONC. Ta €LPNUATA AUTA LTTOANAWVOLV TNV TEAEIWC
OlOQOPETIKA TIOPEIO TIOL OKOAOUBNOAV Ol SIAPOPEC OUAdEC TWV EVIEPOIWY, e&atiag Twv
OlOPOPETIKWV EEEAIKTIKWV TIECEWV TIOU AIOKAONKAV PE TNV TAP0d0 Tou XPAVOU OTOUG 10U

autolc.
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Ph.D. thesis of Amalia Georgopoulou

Title: “Detection and differentiation of human enteroviruses (Polioviruses, ECHO
viruses and Cocsackie B viruses) following enzymatic amplification (RT-
PCR) and Restriction Fragment Length Polymorphism (RFLP) analysis”.
2001, Department of Biology & Genetics, University of Thessaly Medical

School.

Abstract

Enteroviruses are non-enveloped RNA viruses belonging to the Picornaviridae
family. Human enteroviruses are subgrouped into Polioviruses, ECHO viruses, the
more recently discovered Enteroviruses types 68 to 71 and Coxsackie viruses type A
and type B. Enteroviruses can either cause illness of varying severity or remain
asymptomatic. Poliovirus types 1-3 have been associated with paralytic poliomyelitis
and undifferentiated febrile illness particularly during the summer. Coxsackie B
viruses have been associated with  pleurodynia, aseptic  meningitis,
meningoencephalitis, myocarditis, pericarditis etc. Echoviruses, although they are less
pathogenic, they can cause intestinal infections, meningitis etc.

This study adresses the genotyping issue of Polioviruses, Coxsackie B viruses and
ECHO viruses by introducing a combination of RT-PCR and RFLP analysis. The
potential clinical diagnostic applications of the method are also being assessed with
relevant infected clinical samples. Reference Polio, Coxsackie B and Echo
enteroviruses have been genotyped by reverse transcriptase polymerase chain reaction
amplification using a common consensus enteroviral primer pair designated

UC53/UG52, followed by restriction endonuclease digestion of the generated

amplicons with Haelll, Ddel, Hpall, Ncol, Styl and Aval and electrophoretic analysis
ofthe resulting products.

The Poliovirus reference strains have been completely differentiated, while the
Coxsackie B and ECHO virus reference strains formed a much more variable viral
group. These findings support the specificity of the described method for clinical
diagnostic genotyping of polioviruses and demonstrate that the 440 bp long target
sequence in the 5' NCR follows different evolutionary process in polio and non-polio
enteroviruses that is particularly prominent between reference non-polio strains and

their serotypically assigned clinical isolates.
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MOPIAKH AIA®OPOIMOIHZH MNMOAIOIQN KAI COXSACKIE B
ION: EGAPMOIEXZ ZTHN KAINIKH AIATNQ>H

A. Tewpvorol?iov "1, N. Zia@AaKag M. MapkouLAA&IOG N. Zntdpou (1>, N. BapBakorouviogl

1. TuApo loAoyiag, EAANVIKO IvoTitoUTto Maotép, Bao. Zogiag 127, ABrjva, 115 21.
2. Tunua Bloloyiag kot MFeveTikrig, Maveruotripio OecoaAiag, latpikr) ZXoAn, Martakvpialn 22,

NAaplococa, 412 22

GENOTYPING POLIO AND COXSACKIE B ENTEROVIRUSES: POTENTIAL
CLINICAL DIAGNOSTIC IMPLICATIONS.

A. Georgopoulou (121, N. Siafakas ', P. Markoulatos 11, N. Spyrou <, N. C. Vamuakopoulos 12

1. Department ol Virology, Hellenic Pasteur Institute, 127 Pas. Solias Ave., 115 21, Athens, Greece.
2. Department of Biology & Genetics, University of Thessaly, Medical School, 22 Papakyriazi

str., Larisa 412 22, Greece.

ZKOMOZ THZ MEAETHZ: Mg 0TOXO TNV MOPIOKK dlA@OPOTIOINGN TWV TIPOTUTIWV GTEAEXWV
TWV TIOAIOIWV Kal Twv Coxsackie B 10V e@appocOnke n péBodog NG AAUCIdWTHC AvTidpa-
on¢ tng MoAvpepdong (PCR), o€ cuvdLACHO HE TIOALVPOPPICHOVC UAKOUC UETA OTIO ETIW-
ogn Pe TEPIoPIoTIKA évupa (RFLP).

YAIKA KAl MEGOAOQI TNa tnv PCR xpnaipotoitnke 1o {eVy0g TwWV KOIVWVY, YIo TOUG EVTE-
pOoioUCg, EKKIVNTIKWV Hopiwv UC53/UCS2, Ta oTtoia €TTEKTEIVOUV OAANAOUXIEC 0TV TUVIN-
PNTIKA 5' pun KW3dIKA Teploxn. MNa tv RFLP avAdAucn XpnoipoTIodnkay 1o TePIOPICTIKA
évuua Haelll, Ddel kol Ncol.

EYPHMATA: MNa tnVv dlagopotoinon twv otehexwv Coxsackie B2, Coxsackie B6 kol Tou
aypiou oTteAéXoOug TOL TIOAIOIOU TUTIOL 2 (MEF) Xpeldotnke 1o potiBo tou Ddel pévo.
AvTioTolXa, yio TO OTEAEXOC EUPOAiOL TOL TIOAIOIOU TOTIOL 3 (Sabin 3) XPEIACTNKE TO
potiBo tou Haelll } tou Ncol povo, kal yia 1o otéhexog Coxsackie B1 1o potifo tou Ncol
povo. Mepaitépw oLYKPION TWV POTIRwV Kal Twv TPIwV ev0PwWY 0drynoe oe SlaQopOoTIoi-
non O&ka €K TwV OWAOEKA TIPOTUTIWV OTEAEXWV TIOU €EETACONKAVY, PE TNV €€aipean Twv
OTEAEXWV TOU TIOAIOIOU TUTIOU 1 (Sabin 1-oTtéAexocg euPoAiov kai Mahoney-dyplo OTéAE-
X0C). Tautdxpova e Ta TIPOTUTIO OTEAEXN MEAETAONKOV Kol OEKA KAIVIKA deiypata.
ZYMNEPAZIMATA: MPOKEIUEVOU VO SIEUKOAUVOEL N TOUTOTIOINGTN TWV JEYUATWY AUTWVY,
TA ATIOTEAECHOTA OTIO TNV AVAALCH TWV TIPOTOTIWV CGTEAEXWV dlapopewbnkav oe MMiva-
KEC OUYKPIONC Kal OpodoTIoinong Twv MHOTIRWY TwV TPIWV TEPIOPICTIKWY evl0Pwv. Ta
OTIOTEAEOHATA TNG TIOPOoVOAC Epyaaiog LTTOSEIKVOOUV Wia Taxeia, akpIB Kal evaiodntn
MEBOBO JlAYVWaONG TwV AoIWEEWY aTtd TToAIoI00C Kal Coxsackie B 100¢.

38
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ANAAYZH YMNEPMEIABAHTQN AAAHAOYXIQN 2THN 5 MH KQAIKH
MEPIOXH MPOTYTMQN KAI AIPIQN ZTEAEXQN TQN IQN COXSACKIE
B KAl ECHO ME NOAYMOP®IZMOYZ MHKOYZ.

A. l'ewoyoTtovBoUL1-3 M. MapkouvBalot *1, N. Zrtépoul, N. BakdAni2, N. BapBakodtourlos3.
1TprRua lofloyias. EAANVIKO lvoTitoUto MNaotép, Bao. Zogio* 127, ABriva 115 21.
2Tunua Mapaoitoloyia*, Topeas EviopoAoyio* kot TPOTUK®OV AcBevVeIV, EBVIKA ZX0AR Anuooiae
Yyeio5, Aew@. ANeEGVIpa* 196, ABriva 115 21.
3Tunpa BloAoyio* kal Mevetikn5, latpikr) ZxoAn Maveriotnuiov Oeococolio*, Marakuplaldn 22, Ad-
ploa 412 22.

HIGH SEQUENCE DIVERGENCE IN THE 5 NON CODING REGION OF
REFERENCE COXSACKIE B AND ECHO VIRAL STRAINS AND
CLINICAL ISOLATES REVEALED BY RESTRICTION FRAGMENT
LENGTH POLYMORPHISM ANALYSIS.

A. Georaooouloul-3. P. Markoulatos*', N. SpyrouN. Vakalis 2, N. Vamvakopoulos3.
"Department of Virology, Hellenic Pasteur Institute, 127 Vas. Sofias Ave.,
Athens 11521, Greece.
department of Parasitology, Entomology and Tropical Diseases. National School of Public
Health, 196 Alexandras Ave., Athens 11521, Greece,
department of Biology & Genetics, University of Thessalia Medical School,
22 Papakyriazi St., Larisa 412 22, Greece.

ZKOTIOC tNs PEAETNG: ZTNV TIOPo0CO EPYATIO ETUDIWKETAI N AVAAUGT UE TIOALOPQI-
OPOUC PAKOULCG HETA OTIO ETIWACT HE TIEPIOPIOTIKA €V EVOCG TUAMOTOC GTNV 5' un
KWOIKI TIEPIOXN TOU YEVWUOTOC TWV TIPOTUTIWV OTEAEXWV KOl KAIVIKWVY SEIYUATWVY TwWV
(ZoxcAeldd B kal ECHO 1wv, (aTe va PHEAETNOE N PETAPBANTOTNTA NG CLYKEKPIPEVNG
TIEPIOXNC TOOO PETOEL TWV CUYKEKPIUEVWV 10V, OG0 Kal g€ oUYKPION HE TOUC TIOAIOI-
o0c.

YAIKG Kal pEBodoL: 'Eva Tunpa prkoug 440 BACEwV eviOg TNG 5' PN KWOIKOCG TIEPIOXNC
TOU YEVWHATOC TwV 34 TIPOTUTIWV OTEAEXWV TwV Coxsackie B kal ECHO 1cv Kal evog
OULVOAOU 42 KAIVIKWV JEIYUATWY, TO OTI0I0 TIOAAATIAOCIACTNKE PE TNV UEBOSO NG
PCR, uTtéotn avAALON TIOAUPOPQICHWY UNKOUC META OTIO ETTWACHN HE 5 TIEPIOPICTIKA
évCupa: Haelll, Ddel, Hpal, Ncol, Styl (RFLP avdAuon).

Evpnuata: Ta mpdétuma oteAéxn twv Coxsackie B 1ov Ttapouaciacav TArnpn diagopo-
Toinon, pe poévn e€aipean 1a oteAéxn CoxBl kat CoxB2 1Tou ATAV TTOVOUOIOTUTIO UE TO
oteAéxn ECHO17 kat ECHO13, avtioTtoixa. ATIO T0 TIPOTUTIO GTEAEXN Twv ECHO 10,
GAAO Sla@OPOTIOINONKAV Kol GAAG HTAV TIAVOUOIOTUTIO €iTe YETAEV TOUC, €ITE PE TOLG
Coxsackie B 100¢, dAA& OX!I YE TOLG TTOAIOIOVG. ETTIPOGOET, Ta KAIVIKA deiypata Ta-
pouciocav TTOAD PEYAAN TIOIKIAOUOP@iO OTNV CUYKEKPIUEVN TIEPIOXT).
ATIOTEAEOUATA: Ta EVPAUATA AUTA ATIOBEIKVUOLVY TNV PEYAAN €1dIKOTNTA TnG RFLP
OVAALGCTG OO0V @OPA TNV TOLTOTIOINGT KAIVIKWY SEIYUATWY TIOAIOIWY O€ avTiBean
ME TOUC UTTIOAOITIOUC EVTEPOIOVC Kal LTTOCTNPICOLY OTI N 5' PN KWAIKNA TEPIOXN €ival
TIOAD TIIO PETARBANTH, AOYW €EEAIKTIKWV TIECEWY, GTOUG MN-TIOAIO EVTEPOIOUG aTT' OTI
0TOoULC TTOAI0T00C.

Exanvik Etaipeia loxomag
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