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IMPOAOI'OX

H moapovoa dimhopatikny epyocio ekmovinOnke oto epyactipo Mopilakng Broloylag kot
lovidwwpatikng tov tunuatog Buoynupeiog woar Buootegyvoioyioag tov [Mavemommuiov
Oeocolag.

®a NBera va guyoapiotiow Bepud tov emiPrémovta, k. Matbidmovio Kovetavtivo yia
™V €mA0YN ToV B€patog ¢ epyaciog kKabmg Kot TNV ToAOTIUN Kabodnynon kot forfeld Tov
o€ OA0 TO 6TAO0L EKTOVNONG TNG CLYKEKPIUEVIC LEAETNG.

Emiong, Oa MBeha va exkppdom TV €UYVOUOGLVI] HOL GTOV LITOYNPLO O0AKTOpa
Zvyovpion Nworoo yia ™ cvpuPoAn} Tov TOGO KATA TN OIIPKELD TOV TEPAUATIKOV UEPOVG,
000 Kol Kotd T S1apKEWL GLYYPUPNG TNG LEAETNG.

TéNog evyoplot® Wwaitepa OAL To LEAN TOL €pYOoTNPIOL Yo TV QWOYN GLVEPYUGIO KOl

TO €VYAPIOTO KA TOV OMpIoVPYHONKE.
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HEPIAHYH

H e&dmloon tov ddKkov ¢ eMdg éxel akolovOnoel mopeio TaPdAANAN He OLTH NG
eEamlmong ¢ eratokaAlépysoc. H mpoécpatn eilofoinq tov evidopov ot Kalipdpvia, to
1998, Kot o1 TEPAOTIEG OIKOVOUIKES GUVETEIEG TTOL TPOKAAEGE OVTH, GE GUVOVAGHUO LE TO
YEYOVOG OTL 0 OYKOG TOV EUTOPEVUATOV OV Slakivovvtar debvig kabdg Kot ot puOuoi
dtakivnong tovg oAoéva Kot avEAvVovTaL, EKOVAY ELEAVT] TNV ETITOKTIKTY OVAYKT EAEYXOL TWV
eloPordv aAAdyBovov €dmv ce véa gvolutnuata. Ilpog avtiv v kotevBovvon eivon
aropaitmtn N Padd yvoon t6co g ProAoyiag Tovg, 0G0 Kol TNG SLVOUIKNG TOV QUOIKAOV
TANOLVGUOV TOLG KOl ONUOVTIKO €PYOAEl0 o€ avtn TN Tpoomabswn eivor m ypnon TV
HLOPLOKADV OEIKTAOV.

Me agemnpia To OTOTEAEGLATO EPELVAV TOV LE TN XPNON UIKPOIOPLPOPIKDV YEVETIKMV
TOTOV, KATAPEPAY VO OOKPIVOLV TN (PLAOYEVETIKN] GLYYEVEWL TOV QUOIKOV TANOLGUOV
dakov, £&ywve mpoomdbel o©To WAOUCIL TNG  TOPOVCOS EPYNCING VO EVTIOTIGTOOV
molvpopeiopol oty mepoyn ITS1 tov IDNA mov Oa pmopovcav vo omoTEAEGOLV

SYVOOTIKOVG LOPLOKOVS OEIKTEG.
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1. EIXAT'OQI'H

1.1. EAIA - EEATTIAQXH

H ghd eivar yvoom) and tovg apyaiovg ypoévovg. H gpedvion kot 11 KoAAEpyeld g
@Bdvouv otV mpoictopikn emoyn. Ocov aeopd otnv KoTOy®YN NG, £X0LV dTLTWOEL
dapopec amoyels. O A. De Candolle ot perétn tov “Origin of cultivated plants” (1882),
KaOdC Kot GAAOL 1oTopIKol GVYYpaPEic, Oempohv cav To mhavO TOTO TPoEAeLONC TG EMAC,
TIG TEPLOYES NG Lupiag kot TG Mikpdg Aciag, Tov omoimv o1 fovvomAayiég eivol KATAPLTEG
pe aypieMés. To otoyeio Opmg awtd d¢ Bewpeiton kKaBopPIoTIKO, YTl AYPLEMES GLVOVTOVTOL
dwomapteg 67 OAN ™ Aekdvn g Mecoyeiov, ota Popso mopdia TG AQPIKNG, GTNV
Iomavia, ™ Notwa Itoria, otnv EAAGSa kot kupiwg oty Tovpxio. AALoOl moTedOLY OTL N
eMd mpogpyetor amd v Aepikr| (APnocvvia, Atyvrtog). Amo kel dddOnke oy Kompo
Kol oto Bopela moapdio g Aepikng (Mapoko, Aiyepia, Tvvnoio kot aAloV) omd TovLg
doivikeg mov mopovoiocay onuavtikn akun oty Kopymodovae (Katodywavvoe, 1992). O
16TOPIKOG OOPPACTOC avapEpeL OTL I EMd pOTpwve oty Kupnvaikn xeposodvnco, otn Notio
ItaAia, ot Zvpia kot Apafia (mpog ) pepld g 0dAaccoc), oty Atyvmto Kot aAlo¥. ZTig
YOPES AVTEG PpEBnKay evpnHaTo TOV LAPTLPOVV TN SACTOPE TNG EEATAMONG TOV OEVTPOV.

H xalhiépyera g eMdg oty apyoaio EALGOa Eexivnoe amd v Kpntn yopw oto 3500
. X., aAAG cOvTopa emekTdOnKe Kot oTig vrolouteg meployEs. [ToAlol epevvntég woyvpilovral
OTL M VTOPEN TOV TPOTOV AYPLOV EANOIEVTP®V GTO VOTIOTEPO TUNIO TOV VNGOV GUVOEETOL
HE TIC 0TEVEG OYE0ELS OV elyav ot kdtowkotl Tng Kpntng pe toug Aaovg twv Popeiov aktdv
™™g AQpikng. Xtoyeio mov amodewviovv OTL M eMd Kahdepyobtay otnv apyaioc EAAGOQ
1660 Yo ™ Bpdon ¢S 660 Kot Yoo To AGOL TG TOL YPNCUYOTOOVTOV KOl MG KOAALVTIKO,
vrdpyovv oty Kvwsd, otn Onpa, otic Muknveg Kot 6 OAEG GYEOV TIC EAANVIKEG TOAELC
OTIG OTOIEC AKUOOE GTTOVOAI0G TOMTIGUOG KOTA TNG 0Py odTNTA.

Ot gumopikoi dpdpotl Kot ot emaPEg HETAED TV Aadv dnpovpyncav T1g Tpoinodicels
dudoong oG TG oNUAVTIKNG KaAlEpyetas. Katd ta ypdvia g Popaikng avtoxpatopiog
N KaAMEPYEW TG MGG €EAmMADONKE Kol OTIG VOAomeg Ydpes ™S Mecoyeiov (INaAlioa,
Ionavia, IToptoyoAio KTA.), EV® Ol TPMTOL AMOKOL TOV VEOL KOGHOV, WE IOTOVIKEG Kol
TOPTOYOMKES KapaPéres, petépepav v eld ekel. Ymapyovv otoyyeio 6Tt kadlepynonke
axopa kol oto [lepod, 0 MeEwcd kot v Apyevtivi) tov 160 awwdva. Xto 1€An Tov 180V

adva iye eEamhmbei oty Kolpdpvia, evd katd tov 19° awdva n kaAliépyewa g eMAC
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eloNyOn kot oe apketég meployés g Avotpariag, Néag Zniavdiog kot T@v Nnoudv tov
Epnvikot Qkeavo.

AveEdpmta and v TpoéAievon Kot Tov TPOTo S1ddoonS TG EAAS, etvat yeyovog OTL M
KOAMEPYEWD NG EEOMAMVETOL CLUVEXYDS. ATO TNV opYoudTNTo OU®G HEXPL KOl CNUEPC,
eEaxolovbel va moapapével n PacikOTEPT KOAMEPYELD Y10 TNV OWKOVOUIN TOV YOPOV NG
Aexdvng ™¢ Meooyeiov, Omov ovykevipovetor maveo ond 1o 90% NG moyKOGUOG
TOPAYOYNG A0S0V Kol EAOKAPTOV, YEYOVOS OV KAVEL EXITOKTIKY TV TPOGTAGIO TNG amd
exBpolg mov pewdvovy TV MOOTNTO KOl TNV TOGOTNTO TNG GOOEWIS Kol KLPLOTEPOG Omd

avToLG Etvar 0 dGKOG,.

1.2. AAKOX- EEAINIAQXH

O ddxog ¢ eMdg, Bactrocera oleae, avrketl oty owoyévelo Tephritidae tov Alntepov.
Etvar 1o coPapotepo emiPraféc évropo g eMdg moykoouimg.

Ta OnAvkd dtopa 10V dAKOV, TPOTIHOVY VO YEVVOUV GE KOPTOVS OVETAPOVS, OTOV JEV
€xel yevvnoel Ao INAuko, oe meplddove OPMC UEYEAANG TPOGPOANG N KPS TOPAYWOYNG,
k6B Kapmdg pmopel va eépel ko meprocotepo avyd. Ipwv amobéoel 10 avyd, 10 €viopo
(QEPVEL TOL GTOLOTIKA TOL HOPLOL GTO GNUEI0 TNG OTNG KOl TPAYUATOTOLEL TO AEYOUEVO «PIANUOL
™ME TANYNS», Katd to omoio petadidel To Paktnplo Tov Kapkivov tng eAdc (Pseudomonas

savastanoi), o onoio umodilel TV emovA®ON TG TANYNS.

Eikova 1.
EviAiko aTtopo
OAKoU Navw o€
Kapno eNdG.

To Aadt mov Pyaiver and eMég mpooPePAnuéves amd 10 ddko eivor vroPabuicpévng
oo TOG, avEnuévng o&vmmrag Kot Exel ooun yopotog (Neuenschwander & Michelakis
1978). Ot peydror kapmoi mov mpoopilovtar yo emtpanéllor ¥p1oN KATOCTPEPOVTIOL MG

Poiov Kot dev eivar duvatdv va dateBovv oty ayopd. To KOGTOC OV EMPEPEL | TPOGPOAN
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amod OGKO OTNV TOPAY®YT] EANOANOOV KOl TOV £XEL VO KAVEL e LEIMOT TG TOGOTNTOG TOV
KOPTAOV, KATOGTPOPT TOV TOATOV Kot avénom tng o&0TTag Tov EAOANO0L UTOPEL KATOLES
Qopéc va ptdoel Emg kot to 80% g yempykng mapaywyng (Rice, 2000).

O1 TeP16GOTEPOL LEAETNTEG TOV EVIOUOL GLUPOVOVV MG 0 OAKOG KO TO 0EVTIPO TNG EMAG
&xovv akoAovOnoetl TapdAiniec mopeieg eEEMENG Kol EEATAMONG OTNV TAPOSO TV YPOV®V.
H otevi) avt) oyéomn opeihetar 610 Yeyovog 0Tl 0 6aKog gival éva avotnpd povoedyo €160¢
KOl 01 TPOVOUPESG TOV TPEPOVTOL AMOKAEIGTIKA OO TO LEGOKAPTIO TOV EAOOKAPTTOV.

"Hon amd tov 3° oudvo m.X. vrapyovy paptupieg yio mpocPoréc Tov eAaokapTov omd To
TOPACITO OTNV TEPLOYN TNG ovotoAkng Mecoyeiov. H yeoypapikn olacmopd moAl®v
OLYYEVIK®V 00OV otnV meployn ¢ Ivdiag amoterel a Evdeign yio v mbovn meployn g
TPOTNG ELPAVIoNS TV €idovg, ov Kot ouepa sueavilel Eadetym elaodévipwv (Goulielmos
et al., 2003). Extoc and Tig pecoystokég meployés g votwog Evpanng, Ppioketon eniong ot
Bopero Appin, ta Kavapio Nnoid, t Méon AvatoAr], Katd PNKoG TMV OVUTOAIKOV OKTOV
™G Aepikng oG ™ NOTo AQPikn Kol YEVIKOTEP 0€ OAEC GYEOOV TIG TEPLOYES OTOV PVOVTOL
euTé ToVv Yévoug Olea. (Anuov, 2002). Av ko 1 el KoAhiepyeitol tepimov €d® Kat éva
atova oty Kalgdpvia, o ddkog evtomiotnke yioa tpdtn @opd oto Los Angeles to 1998
(Rice, 2000). Méoo og mévte xpdvio oo TNV TPOT GCOAANYN TOV EVIOUOV GTNV TEPLOYT| TOV
Los Angeles, to évtopo petapépinke oe OAEC TIG TEPLOYES TNE TOALTEIG OOV KOAMEPYOHTAV
n ema (Zalom et al., 2008). Avaidoeig pkpodopvedpwv (Zygouridis et al., 2009) £dei&av otL
N €16POAT TOV EVTIOUOV TPOEPYOTAV GO TO OVOTOMKO KOUUATL TNG HEGOYEWKNG Aekdvng. Ta
detypota and Kalpdpvia ntav o¢ éva Babud dapopetikd amd To PLECOYELOKA dElyHOTOL,
YEYOVOG TTOV VTOINAMDVEL TNV VIAPEN PAVOUEVOV OT™G 1] YEVETIKN TtopékkAlon (genetic drift)
Katd TV el6foAn kot eEanAmon Tov ddkov otnv Kaleopvia.

H petavdotevon — eEdmAmon Tov 00KoL G€ TOGO LOKPLVEG OTOGTAGELS NTUV OTTOTEAEGLLOL
™G AvAmTLENG TOV TOVPIGHOV Kol TOVL d1eBvovg epmopiov. O oloéva aEAVOUEVOS OYKOG TMV
EUTOPEVUATOV TOV SLOKIVOUVTOL OlEBVADS Kol o1 avEnuévotl puBuoi dtakivnong tovg, Kavouvv
TOAD SVGKOAO TOV EAEYYO0 KOt KAT OTOV TOV TPOTO TNV ATOTPOTY| EIGOO0V KOl EYKATAGTUCNG
aALOyBovev eV oe véa mepiPaiiovia. Metapopés mpoidvtwv mov odacyilovv TOV
Athaviikd kot tov Eipnvikd mapovstdlovy HeyoAdTEPN ETIKIVOLVOTNTO OGOV APOPA GTN|
LETAPOPA VEOV EWOMOV KOl ETOUEVOS OTALTOVV LEYOADTEPT] TPOGOYN GE GYECN UE AVTEG TTOV
yivovtat evtog tov idov nuseaipov (Nugent et al., 2001).

Ocov agopd oty e€akpifwon g mopeiag enoikiong tov ddkov otov Evpomaiko ympo,

exteTAUEVN avdivon tov TAnBuoudv Tov ddkov otnv Evpomaikny mievpd g Aekdvng g
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Mecoyeiov OmMOKAALYWE CYETIKA WKPES YEVETIKEG OMOCTAGEIS, OV £JEWVAV OU®G UL
OTOTIOTIKG GNUAVTIKY dlopoporoinon oe Tpelg vromAnbuopovg (Augustinos et al, 2005). O
Tp®TOG amoterovTay and to detypata g Kompov, o debtepog amd ta detypota EALGSOC,
Tovpxiag ko Itariog kKot o tpitog and ta detypota g Ifnpung xepoovinoov. Ot 6TOTIGTIKEG
avoADGEIS TTOV Eyvav €0€1E0V TN ONUAVTIKY EMIOPOOT TNG YEOYPUPIKNG OTOGTACNG OTN
dnuovpyia ovT®V TV opadoromoemv. Ot Tpelg avTég opades yopaktmpiloviot amd dopopd
KOl O0TO €Mnmedo TOL TOAVUOPEIOHOY, epeavilovtoc po kabapn peimon Tov amd v
AvatoA) mpog t Avorn. H peiwon avt elvol otoatiotikd onpoviikny ko pe Bdorn v
vdOeomn O6TL 1 Topeia EMOIKIGUOD EVOC €100VC GUVOOEVETAL OO LEIMOT TOV TOAVLOPPIGLOV,
dtver onuavtikéc evoeifelg ywoo pia mpog Avcopdg mopeio emoikiong Ttov €idovg oTOV
Evponaikd yopo, pe mpdto ké€vipo eEdmiwong v Avatolkn Aekdvn g Mecoyegiov
(Augustinos et al, 2005).

To eviilMko dtopo TOL dAKOL TNG €MAG, Bempeiton OTL €Yel KOAN KAVOTNTA TTHONG,
KaOmdG OTmG ExEl KoToypoei, pmopel va dlavocel omootdoels og kot 10km (Economopoulos
et al., 1978). Ot petakvioelg Tov pumopov va dlokplodv oe pKkpng KAIpoKoG, HEco oTnv
KOUN TOL OEVIPOL KOl TO E€GMTEPIKO TOL €Ao®VA Yo avalnTnon KOTAAANAOL KapmTov,
TPOPNG KOl CLUVIPOPOVL, Kol HeEYOANG KAIpokag uHalikéG UETOKIVNGES AOY®  TNG
TOPEVIOVTOPOPIOG TOL €ANOOEVTpOL (TANPNG Kapmoeopia. KAOBe dgvtepn ypovid). Ot
TEAELTAIEG TPAYUATOTOOVVTAL OTOV TNV AVOIEN, GE 0L TEPLOYN OV ElYE KOAN TOpOywyN
Kapmov, eEEAMBoVY peydaotl apBpoi evniikov. Tn véa mepiodo oe avtiv Vv mepoyn oev Oa
vdpyovv dbéoiuotl kapmol Yo moandBect, omoTe Ta EVIOUN TETOVV o€ avalTnon GAANG.
H é\ewyn kaprov pmopei emiong vo oOMnynoel ta £VIOUN GE PETAVOGTEVCELS OO TEOIVES
TEPLOYES TPOG TEPLOYES NUIOpEVEG Kat To avtiotpoo (Delrio, 1978), o1 eAiéc tov omoimv,
AOY® SLOPOPETIKOV KAMUOTIKOV GUVONKOV, 0ptdlovy 6€ dopopeTIKEG TEPLOdOVC.

Ta aitia ™G €£AMA®ONG TOL dAKOL GE VEN OIKOGLGTNLLATA, TPEMEL VAL avalnTnOovv dmwg
Kol 6 TOAAEG GAAEC TEPUTTAOGELS E1GPOANG 0ALOYOOV®OV OpYAVIGUAOV GE VEN EVOLOTHUATA,
0T0 GLVOLOCUO NG VTAPENG TOV KOTAAANAOL EEVioT (OTNV TEPIMTMON TOV OAKOV M ML),

ue v EMdeymn pvokav gxfpav (Pimentel D., 2000).

1.3. ENINTQXEIX THX EIXBOAHX NEQN EIAQN
Ta. €idn mov ewwépyovror oe éva owocvotua omd €vo GAho kot eykobBictovrtol

ovopdlovtar aAAdyBova. Ot Adyot 16000V G€ £va 01KOGVGTN LA £fvor TOAAOT:

10
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1. ®vowég KvNnoelg TANBVoUGV KOl PETOVOCTEVGELS SOPOPOV EWOMV TOVIdNS Yio EVPEST
BloTténmV, TPOPNG KOl OVOTALPOUYOYTG.

2. Metokivnoelg kot evepyntikn Owomopd €Wmv eéaitiog TV KAMUATIKOV OAAOy®V
(ab&non g Bepuoxpaciog, pavopevo Beppoknmiov).

3. Tewloywéc petaforéc N peydho épya, OM®G PAYUOTO HETA OO GEIGHOVG, OUDPVYEG,
KOVAALL IOV SMUIOVPYOVV S1000VC 1 TPOGPACELS HETOVACTEVONG, TOAAEG (POPEG OF
CLUVOLOGUO LE TIC KAMUOTIKEG CLUVONKEG.

4. Awomopd Covtavav €dov: o. Epmlovticpol yuo yoyoyoyia, aleio, koviyt kot f.
Alad00M Kol S1CTOPA PUTIKMVY E0MV Y10L AOYOVG O1KOGUNTIKOVE 1] OTKOVO UIKOVG.

5. Awoeuyn swooayopevov yio dttpor EEvav v (Oov HEC® TOL gumopiov, 1 dPLYN
amd HovAdeg EKTPOPNG (PapLES, TTNVOTPOPELN, dEEAUEVES 1YBVOKAAMEPYEUDY KAT)

6. Ewcayoyn Evov petodhaylévav 00V QUTOV GE YEMPYIKES KOAMEPYELEG.

7. Ewoayoyn EEvov 0@V Yo ¥p1oT TOLS O GUTPOPOYOVS OITOTKOIO UNTES.

8. Eykatdotoaon &Evov eldov and avOpmmovg yuo ™ ooy pvbuion TAnbvoudv 1 Yo
va, xpNOoTom oV ®g EMKOVINOTEC.

9. TlaOnTiKn PETOPOPA LLE EUTOPIKEG-O10KOUETAKOMOTIKES OPOGTNPLOTNTEG.

10. Ewoaywyn dtapdpmv e10GV Y100 AOYOLS EPELVNTIKOVG.

To wpdPfAnua pe ta aAroyBova €idn eppaviletor Kupiwg 0tav M €icodog eivarl Plon M
Eapvikn. Otav  omladn €yovpe e€oPol] wor to véa €101, YOPOKATOKINTIKA 1)
YOPOENEKTATIKA, apyilovv vo avamapdyovtor mélovtag 1 Kot e€apavifoviag ta ynyevin-
avtoybovo €101, XT0 OWKOCLOTHUOTA, 1OIOC OTO  OTOUOVOUEVO KOL TO  UIKPA,
YOPOKOTAKTNTIKE €101 OV O€ PpioKovy ONPevTég 1 AVTOYOVIGTES Y10 VO GLYKPOTHGOLV TNV
EMEKTOON TOVG, eival vraitio yio cvveyn peimon g Pomowkindrag. H gicodog evog ko
povo ywpoemekTaTKOL EEVOL €100VG — €1GPoAL, OTOV OVATTOGGEL PEYAAOVS PLGIKOVG
mAnBuopove, pmopel va dNUOVPYNGEL G €va KAEWGTO OKOGUOTNUO UEYAAN dtaTopoyn,
VIOPAOIoT KOl OVOTPOT TNG OWKOAOYIKNG TOL 1GOPPOTIOG LE GLVENEEG OKOUN KoL TNV
KOTAPPELST] TOV.

Iawtdév tov Adyo kar ot Proroykol «eePforeicy Bempodvtan amd TOAAOVS OpyaVIGHOVG
TPOCTAGiOG TOL TEPPAALOVTOS MG M OEVTEPT UEYOADTEPN OmE Yo TN PlomowihdTn T
naykooping. Eite eodyovior oxomipmg &ite ocvountopotikd, ovtd to €0m umopovv va
EMPEPOVY  KOATAGTPOPIKES GLVETEEG OTOLG AVOPAOTOVG, GTO OWKOCLGTNUOTH KOl OTO

VILAPYOVTA PLTIKA Kot {otKa €10M.
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Ytrc H.ILA., 400 and ta 984 £idn mov Bewpovvror vd e€apdvion, Exovv Ppebel oty
KOTAGTOON oVT] AOY® OVIOY®OVIGHOV pHE eEoTiKA €0 1 Ady® Ofpevong tovg amd avtd
(Wilcove et al.1998). Xe ddleg meployég Tov KOGUOV EmG Kot 80% TV €10GV vrd eEapavion,
amethovvTal AOY® TEGE®V oV d€yovTar and to aAldyBova €1om (Armstrong 1995). TToArd
Ao €10m akoun k1 av dgv Bempovvtol amethovpeva emNPedloviol SVCGUEVAOG amd TOVG
«€10PoAgicy N omd aAAAYEC TOL OIKOGLGTHLOTOC OV £Y0VV TPOKANOEl and avtovg (Pimentel
D., 2000).

[MoAAd Cilavia, mopacttikd €vtopa Kot @utikd maboyovo Oewmpovvion Proroywkol
eloPoAeis. Avtd ta eEwTtikd €idn xootilovy Tave and 100 dioekatoppdplo SOAAAPLO ETNGIMG
otV owkovopio tov HITA og andAeiec, KataoTpopEs Kot TPoypappato TpoANYNGe, £yKopng
aviyvevong kot eAéyyov tov gwoBormv (Pimentel, 2000; Mumford, 2002). Zopuewnva pe pio
épevva. (Levine et al., 2003) tovAdytotov 115 véa €idn eviopwv avapévetol va goayfovv
aKovo, HEG® Tov gumopiov, otig HITA ta endpeva 20 ypovia. Axoun kat av povo o 10%
avtoV amoderyBovv emlnua, Eva onuavtikd otkovoukd Bapog Oa mpootedel 6To TOGO TOL
damavaTot NoN Yo TV OVIYETOTIOT] TOV CLVETELDV TG €16P0ANG aAldxBovav 10mV.

Exto¢ opmg BéPoara amd 10 oKovoukd KOGTOG, TO KOGTOS Yy TO0 mePPAAAOV givon
OVOTOAOYIOTO Kol TOAAUTANGLALETOL poydoio. HE TO TEPOACUO TOL YPOVOL, KOODC To
mpoPAquata  yivovtar coPapodtepa Kou moAvmAokdtepa. H avdoyeon g amdAelog
BlomowiAdtTog 6 TaykOoU0 eminedo, Ba etvar adbvatn av To YOPOETEKTATIKA £0M OgvV
OVTILETOMIOTOVV L€ OLVTOVIOUEVEG OpACEl; Ko Kowég moArtkés. Ilpoc oavtiv v
Katevbuvorn, Yo Tov EAEYY0 TV QUOIKAOV TANBLOU®V TOV €10MV-EI6POAE®Y, amatlteiTon
Babud yvon 1060 ™G Proroyiog Tovg, G0 Kot TNG OLVAUKNG TOV PLGIKAOV TANOVGUOV TOVG.

INUavTikd epyoieio o avTr TN TPooTadeln Eivol 1) ¥P1OT TOV HLOPLIKDY OEIKTMOV.

1.4. TENETIKOI (MOPIAKOI) AEIKTEX XTHN OIKOAOI'TA

To yevetikd VAKO PETOQEPETAL OO TOVG YOVELS GTOVG AMOYOVOLG UE €va TPOPAEWLLO
TPOTO KoL Y10 TO AOYO 0VTO O1 YEVETIKOL OgikTeG pog emtpémouvy va Pydlovpe cvunepdopota
OXETIKG HE TG OYECELS TMV opyavicp®v. Xtmv Moplokr Owoloyia, mn extipnon tov
YEVETIKOV CYECEMV TOV OPYOVICU®V AdUPAvEL LTOYN NG TN UETAPOCT) CLYKEKPUEVMV
OAANAOUOPP®V HECH OO EKATOVTADES, YIMAdES 1 Kol ekaToppvpla yeveés. Eivatl yvooto 6t

dev KAnpovopueitar 6Ao to DNA pe tov 810 tpdmo. OmdTe N KATOVONON TOV SPOPETIKMOV
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nefddwv Kinpovounong ov DNA eivon kpioyn Kot amopaitntn mpv v TpoPAeyn pog
OYETIKA LE TO MG GLUTEPLPEPOVTOL Ol OUPOPETIKES TEPLOYES TOV YEVETIKOV VAIKOV KAT®
a6 TOAVAPIOO OIKOAOYIKG KOt EEEMKTIKG GEVAPLOL.

Ov mopdyoviec, OCOUEOVO HE TOVG OMOIOVE EMAEYOVHE VO YPTCUYLOTOWGOVUE
OULYKEKPIUEVOVG YEVETIKOVG OEIKTEC MG EPYOAEID Yo TNV TOPAY®YY] OES0UEVOV Kol TN
depedivnon oworoyiKav gpotnudtov givor moAlol. Kotapynv, eivor moAd onuaviikd va
yvopilovpe 10 avapevopevo €minedo TOKIAONOPPIaG. Aedouévov OTL KATOLEC YEVETIKEG
neployég e€edlocovtan o ypryopa and Kamoleg dALeC, | emAoyn Tovg Oa Paciotel and v
TayOvTTo ToL emBVUOVUE VA EYOVV YOO VO HOG OMCOLV U0 OAVTNOT OT0 £EEMKTIKO
EPOTNUA TOV £YOVUE BE0EL. X YEVIKEC YPOUUES, OTOV O1EPEVVOVLE TIC OYECELS HETAED OTEVA
GLYYEVIK®V OPYOVICLAOV TPETEL 01 EMAEYOUEVOL OEiKTEG VO Epavifovy VYNAN TowAdTNTA,
EVOD Y10 OYEGEIS HETAED OTOUMV GYETIKO OMOUAKPLGUEVOV amonteitol akpPmg to avtifeto.
[MapdAinia vdpyovv Kot TpokTikd Oépata mov oyetilovion pe TNV ETAOYN TOV OEIKTOV,
OT®OC TO AP, O YPOVOC KOl 1) EMOEEOTNTO TOV EPELVNTOV.

Mo ™ peAén T@vV ELAOYEVETIKOV GYECEMV UETOED OPYOVIGUMV, TOAVTIUN €ival Kot 1
ouppoin cOyypovev poplok®dv pefddmv dnwg evosiktikd 1 RAPD, n SSCP, n RFLP ot 1
aAAniovyion. Xt upébodo RAPD (Random Amplification of Polymorphic DNA),
ypnoporovvrol pkpoi (cuvnbwg 10bp), Tuyaiol ekkvntég, ot omoiot VRpGoTOVVTIOL GE
dlapopa onueia Tov yovidudpatog, ToAlaniacialoviag oe pia avtiopacrn PCR moivdpiOpa
tunuato tov DNA, dnuovpyovtog éva iaitepo mpodTumo (ovav yuo kébe dtopo. And Tig
AoV dladedopéveg ueBodovg Yoo TV aviyvevon petorddéemv oto DNA kot v avaivon
MG MOWKMOTNTAG Tov givan ko M péBodog twv SSCP (Single Strand Conformation
Polymorphisms), kotd tv omoia, to yovidiopatikdé DNA evioydetar ue PCR mapovoio evog
POOIEVEPYA OMNUACUEVOD VOLKAEOTIOOV. To TPoidv amod1aTAcGETAL KOl NAEKTPOPOPEiTAL GE
TAKTOUN TOAVOKPVAOUSIOV. AV LIAPYOLV UETAAAAEELS, OAAGCEL M KVNTIKOTNTO T®V
evioyvopevov koppatidv DNA. H pébodog avédivong tov moAvpopeiopold Tov UHKovG Tmv
Opovopdtov DNA petd and méyn pe mepopiotikd évlopa (random fragment length
polymorphism) RFLP, avagépetar otv mowilopopeioc. mov mapatnpeitar 6€ OUOAOYES
aAiniovyieg DNA kot gvromiCeton pe v mopovsio S10QopeTikdV unkav tunudtov DNA
LETA TV TEYN TOL pe meploplotikd Evlopa.. Téhog, n aAlnhovyien (Sequencing) sivar m
pnovn péBodog mov emTpémel Tov axkpiPn TPOGIOPIGUO TOV PAGE®V OV daPEPovy PeTAED
TOV atOpU®V. AvTr gival o ToAD oNUAVTIKY 1010TNTa TG 0AAnAoVY NG Tov DNA, agol dev

apnvel meplmpro apeofinong. Xvykpivoviag 000 oaAAniovyieg etvar dvvatov va
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npocdoplotel pe akpifeln T0 mov kot wOco Sapépovv. Me avtd tov Tpdémo divetar M
duvatodmta va e&oydel KOO0 CLUTEPAGHIA OGOV APOPA OTIG EEEMKTIKEG OYEGES LETAED TMV

PO PETIKMY OAANAOUOPO®V.

Alloéviona

Ta aAloéviopa Tav o1 TPMOTOL JEIKTEG TOV EVOTOINCAV TN YEVETIKN Kol TNV OWKOAOYiaL
ota péoa g dekaetiog tov 60. Ta adioévivpa opilovtal og pa amd Tic 600 1 TEPICCOTEPECS
Hop@Eg evEDHOL OV K®wOKoToovvToL otd tov 1010 TOT0. Ta petovektnuotd tovg oyetiCovron
HE TO YEYOVOS OTL 01 TOWKIAOTNTA TOuG Kabopiletar amokAEloTikd Kot Pévo amd T Un-
CLVOVLUEG HeTOAAOYEG TOV ovpPaivovy oe emimedo DNA kot 011 dev eipacte oe Béon va

yvopilovpe T eEEMKTIKES GYEGEIS OVO OAANAOUOPPWV.

Mutoyovoprako DNA

Ot yevetikot deikteg mov evromilovtol 6 YovVISudUaTo opyovidiov 6mmg To pitoydvoplo,
&xovv ypnowyomombei evputata o d1Popeg oworoyikég perétec. To puroyovopliokd DNA
(MtDNA) eivon éva pikpd, dikAwvo, KUKAIKO, DTEPEMKMUEVO LOPIO OV VIAPYEL O TOAAG
aviiypopo péco oto purtoyovopla. Amd to MIDNA, 10 omoio kou yopoaktnpileton amd
aEl0oNUEIMTN CLVTINPNTIKOTNTO MG TPOG TO YOVIOLNKO TOL TEPLEXOUEVO, OmTOoLGLAlovV T
wTpoVIa amd TO YoVidld, EVA 01 S1yOVIOIKES OAANAOLYiES etvarl yevikd pikpég 1 amovoec. Ot
eEeMKTIKEG aAAayéG mov cvpPaivouy glval cuvnBwg amAEG KOl 0POPOVV OVTIKATUGTACELS
Bacewmv Kot LETOALAYEC GTO UNKOG, Ol 0moieg cupPaivouy cuVHBWE OTIG IKPEG U1 KOOTKES
neproyég (Avise et al. 1987).

[MTapélo mov mocotikd 10 Tupnvikdé DNA eivar kotd 7TOAD peyoALTEPO omd TO
wrroyovdplakd (16.000 — 20.000 Levyn Baoewv oto prroyovdpuokd kot 10° émc 10° oto
TUPNVIKO), OTIG MEPIGCOTEPES UEAETEG TOL APOPOLV TN doUn TANBVGUAOV Kot T YOVISIOKN
po1|, Tov VPPIGUO, T Proyemypapio Kot TIG LAoyeveTIKEG oyéoelg (Avise 1994, 2000) £xet
ypnowonomBei o MIDNA, apov dwbétel o celpd amd YApoKTNPOTIKA, TOGO omd
eEEMKTIKNG 0G0 Kot 0md TEXVIKNG Amoyng, Tov 1o Kobiotovv waitepa YpNoLo cHGTNLA YL
TV OVIYVELOT YEVETIKOV OlPOP®Y G€ Ol0EWIKO Kot €vooewkd eminedo. Térown
YOPOKTNPLOTIKA, TOV AMOTEAOVV KOt TAEOVEKTHUATA TOL Elvat:

1) O e&apetivd vynAdg apOpds avtrypdewy tov mtDNA ota kdTTOpo

2) To mtDNA givat ToAD KoAd yOpaKINPIGUEVO GE GYECT) LLE TO TLPTVIKO
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3) O untpdc TpoémTOC KAnpovopkodtntog tov mtDNA, yeyovog mov vrodnidvel 6Tt noévo
évag TOToG HItoyovopiov elval Tapmv o€ Kabe GTopoO.

4) Agv avacvvovdleton

5) Eivan amhog1dég

6) 'Exet amAn yeveTikn Sopn Kot oXeTikd €0KOAO Vo, SOVAEVTEL G€ EpYOSTNPLOKO EMITESO.

7) To petabetd otoyeio, to yevdoyovidw, To wwipdvio kKot 0 emavoinmtikd DNA

amovotdlovv (Avise et al. 1987).

MiKp0o0pVQOPIKES AAANAOVYIES

O1 pkpodopveopikég ariniovyiec (Microsatellites 1 Simple Sequence Repeats, SSRs),
elvar molvpopeikoi yevetikoi tOmolr mov evromifovtol 1060 GTO TLPNVIKO, OGO KOl GTO
yovwiopo Tov opyovidi®v, amotehovviol omd  WKPES  EMAVOAAUPAVOUEVEG HOVADES
voukAeoTiwv unkovg 1-6 PBaoemv ko £xovv aviyvevbel oto yovidiopo KaBe opyoviopon
nov &yl avaivbei wc topa (Tautz and Schlotterer, 1994). Bpiokouvv gupeia poppoyr otnv
Hoplokn owoAoyia, eivor wavikol yio tov KaBopiopd e moTpdTNTAS, TN OlEpevivNoN
OLYYEVIK®OV OAANAOUOPO®V, Yio HEAETEC TANBVGLUOKNG YEVETIKNG KOL Y10 YOPTOYPAPNON
avacvvdvacudv. H emavarapfoavopevn oAiniovyio sivar cuvnlwg amiy|, aroteloduevn and
2, 3 11 4 voukhkeotiow (O1-, TPL-, TETPO-VOUKAEOTIOIKES EMAVOANYELS avTioTolya). To mo Koo
TAPAdEYHo UKpodopu@opov givor 1 emovainym (CA),, 6mov 10 n mowkikel peta&d TV

OAANAOLOPP®V.

Eikova 2.
Mikpodopugopikry ahAnAouxia DNA (CA)n

Ot pkpodopLPOPOL OPEIAOVY TNV TOTKIAOTNTE TOVG GTOV AVENUEVO PLOUO LETOAAYNG OE
OYEOT HE TIG AAAES OVOETEPES TEPIOYES TOV YOVIOLOUATOS. O VYNAOS HETAAAAKTIKOG pLONOG
amodideTal 6 aVTO MOV KOWMG ival Yvmotd wg «yAlotpnuoy (slippage) g aivcidag DNA
Kot ™ owdpkewn ¢ avtypoeng (Tachida & lizuka, 1992). Kanow amd to Adbn mov
onuovpyovvtor amd To yMotpnuo pmopel va dopbwbBodv amd TOvG UNYOVIGHOVG
emdOpHwoNS TOL TLPNVA, OU®G TOALL «dpATETEVOVYY amd TN d0pBwon. Mia debtepn
Bewpia mov £xet dStoTvmOEL Yo va eENYNOEL TIG 0ALAYEG OTIC LUKPOOOPLPOPTKES OAANAOVYIES

gtvar o avacvvdacpog (Harding et al., 1992). O unyoviopdg avtdg pmopet vo 0dNyHoeL o€
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aAdoyn Tov PEYEBOLG €VOG LIKPOSOPLPOPOL EiTE pE GVICO JOCKEMOUO €iTE UE YOVIOIOKN
LETOTPOTY).

Avapeco oTo TAEOVEKTNUOTA OV KAHIGTOUV TOLG UIKPOSOPLPOPIKOVG TOTOVS TOAD
ONUOVTIKA EpYaAEia Yo TIC TANOVOUIOKES AVOADGELS KOt T YOPTOYPAPNoN Yovidiwy, ival o
ALENUEVOG PETOAAOKTIKOG pLOUOC TOV PIKPOSOPLPOPIKAOV TOTWV OV 0dNYEl o€ ToAvGpOpQ
aAAnAopopea ové tOmo (moAvpopeiopd), N agbovia TOVg GTO. YOVISIOUOTO OA®V TOV
OPYOVIGU®V, 1| EDKOAN YopTOYPGeNon Tovg pe Iin Situ vPpdomoinon kot To yeyovdg OTL M
avédivon tovg yivetow pe ™ ypnon g texvikng g PCR. To televtaio onuaiver 6Tt
arouteiton eAdyio tosotnta DNA and kdbe dropo mov avoiveton To omoio givor wioitepa
YPNOWO OE OVOAVGELS UE TOAAOVG OEIKTEC 1 OE MEPMTMOCEIS HE HEIOUEVI] TOGOTNTO 1)
nmodtnta DNA. Ailer mot660 va onueimbel 6tL av Kol ot piKkpodopvedpol umopodv va
dMoovV amdvinon oe TAN00G epOTNUATOV NG TANOVGLIOKNG YEVETIKNG KO VO AVI(VEDGOVV
HkpEG drapopég petal&d mnbuoumv, eowvopeva otevorov (Waldick et al., 2002), v mopeia
eEamhmong evog idovg (Bonizzoni et al., 2002), powvdueva €16BoANG, YOVISIOKAG PONG Kot
uetavaotevong (Meixner et al., 2002; Gasperi et al., 2002) dev givat o1 katdAAnlot yevetikoi

OelkTeC Yo TV ekTiunom eEEMKTIK®V YEYOVOT®V TOV GLVERNGOV GTO LOKPIVO TapeABOV.

Piocomkd DNA

Méoa amd ovykpitikég avaivoel; tov pocopkod DNA €yovv avakolvedel ot
(QUAOYEVETIKEC OYECEIS UETOED OTOUMV OLPOPETIKMOV EWOMV, GLYYEVOV E0MV OAAL Kot
minbvoumv. Ta yovidlo mov kwduonoovy IRNA, Adym ¢ e&apetikd apyng eEEMENG TV
aAAnAovyldv Tovg, £xovv ypnotpomombel wg poprokoi deikteg, yioo tn HeAETN apyoiov
eEeMktikdv yeyovotov (Hillis & Dixon, 1991). EmumAéov, n vynin covimpntikdnta tov
OAANAOVYIDOV OVTAOV, TO QUIVOUEVO TNG EVOPUOVICUEVTS €EEMENG, GE GLVOWICUO UE TOV
peYaro apBud aviypdowv Tov Yovidiov 6 GA0VG ToVg LmVTOVOUS OpYOVIGUOVS, EMITPEMEL
T0 oYedopd eKKVNTOV Yo TV evioyvon tunuatov IDNA péoo g oAlvocidwmtg
avtidpaong g moAvpepdong (PCR).

H owoyévewn yovidiov tov piocopicot DNA (rDNA), amoteleitor and ta yovidio mov
K®OKOTO0VV TIG dVO VIOHOVASES ToV prpocdpatog kot Tig eEwtepikd (ETS) kot eomtepikd
(ITS) petaypapodueves meployés. Av kat ot tepoyés ETS wan ITS apykd petaypdpovron kot
amotehovV  UEPOG TOov  mPOdpopov popiov IRNA, mpoodevtikd amokdmTOVTOL KO
ATOLLOKPVVOVTOL KOl KOT vtV ToV TPOTO dev GLUPAAAOLV GUEGH GTNV KATOOKELY] TOV

pocoparoc (Reeder, 1990).
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Y1ovg gukapvmtes, kaOe povada DNA mepirappdaverl ta yovidia tov 18S, 5,8S kar 28S
EVAD M 0pYAVOOT TNG OKOYEVELNS TV YOVISI®V aWT®V, €val VT TOL TEPLYPAPETOL GTNV

Ewova 3. kot ovykekpéva 5' ETS, yovido 18S, ITS1, yovidw 5.8S, ITS2, yovidio 28S «at

téhog 3'ETS.
ETS ITS1 1182 ETS
5 }— —\ 3
18S 585 285

Eikova 3. Opydvwaon Tng oikoyévelag yovidiwv Tou rDNA

To pPocopkd DNA odev efericoeton aveEdptnto, oAAd avtifBeto, Ommg €xel Mom
avaeepBel, paivetar va eEghooetol pe cuvInpnUpEVo TpOTO, TETOW0 TOL OVTIYPOPE TOV ivorn
opolo PETaEy atOp®V TOL {010V €100VC Kol SOPOPETIKG UETAED OlOPOPETIKDOV E0DV
(concerted evolution). H €&&MéEN tov e€aptdrat amd v aAAnAenidpacn peta&d e QUGIKNG
EMAOYNG, TNG YEVETIKNG TOPEKKAIOTC KO TOV UNYOVIGUOV poplakng e&leopponnong (Dover,
1982).

Amd Vv GAAN mAevpd, To TPOIdV TG petaypoaeng T mepoyng ITS, 1o omoio dev
amotelel HEPOG TOL PPOCOUATOC OTNV TEAKT] TOL HOpEY, eeAlooeTon pe TayOHTEPOVG
PLOLOVE CLYKPITIKA LE TIG TEPLOYES TTOL KMIKOTO10VV ototyeia Tov prlocapotoc. O Babuog
TOAVUOPPICUOD OLTNG TNG TEPLOYNG, TNV KAVEL KATAAANAN Yo TNV aViYVELON YEVETIKNG
TOKIAOLOPQIOG TOGO PETAED TV Yevdv N €100V 660 Kot evtdg Twv ddv (Chen et al., 1999;
Gomulski et al., 2006; Qiao et al, 2009, Douglas et al., 2001, Shen Yulong et al., 1998).
Awopéc oty mepoyn ITS1 pog ko povo Pdong pmopodv va ypnoipomombovy yio v

avayvaopilon gidovg.
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YKOIIOX

Onwg mpoavaeépdnke, yoo tn depevvnon TV oyxécewv UeTaSh OPYaVIGUOV Kol TNV
ATAVINGOT OKOAOYIK®OV €PMTNUATOV gival amopoaitnTn 1 avAAVOT YEVETIK®OV OEIKTOV. Ta
dedopéva OGS amd €val YEVETIKO TOTO LG ETITPETOVY VO (YVNAATIIGOVUE TNV 10TOPia £VOG
HOVO YEVETIKOV TOTOL, M oToia gival TOavO vo unv cuueovel pe TNV €EEMKTIKY 1oTOpic TOV
v1o e&étaon €idovg. o Tapdderypa, Gv 1 SlooTOPd 1 LETAKIVION OTOU®Y £VOC TANBVGUOD
yiveTon uovo omd T 0pPGEVIKE ATOUA, EVE To ONMAVKE Tapapuévouy GTAGL, TOTE TO dESOUEVOL
tov MtDNA Ba pog odnynoovv ce AavBooUEVE GUUTEPAGLOTE GYETIKA LLE TIG LETOKIVIOELS
TV atopev petald tov minbvoudv. H mpocéyyion ®wotdco g yevealoyiog TOAA®V
YEVETIK®OV TOM®V, LE OLOPOPETIKN EEEMKTIKY 10TOPi0, KPIVETOL AmOPAiTNTI TPOKEUEVOD VoL
elvatl duvatn 1 O1EPELYNOT NG TLYOV ACVUPMOVING HETAED TOV PVAOYEVETIKOD OEVIPOL TMV
YOVIOI®V Kol 0VTOD TOV E0MV.

[Ipo¢ avtiv v kotevBvvon xor pe Pdon mpodmdpyovseg avOADCES TOCO NG
TANOvoUIaKAG SVVaIKTG TOV ddKkov otn Aekdvn g Mecoyeiov (Augustinos et al., 2005)
600 ka1 ¢ €16Boing Tov eviopov oty Kolpopvia (Zygouridis et al., 2009) pe ) xpron
HKPOSOPLPOPIK®V JEKTOV, N TOpovod epyacio eotiace otn pedétn g mepoyng ITS1 tov
pipocoukod DNA (rDNA) eviiikov atépmv d6kov omd Quoikovg TANOLoUovS dlapdpwv
nepoywv. H mpocoéyyion avty Ba pmopovce emmpocOeta va amo@EpPeL O10yVOGTIKOVG

HOPLakoVg OlKTEG TV TANBVGU®Y TOL OAKOL TNG EMAC.
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2. YAIKA KAI MEOOAOI

2.1. Buoroyiko viko
2mv mapovoo peEAETN avaivdnkov detypoto omd QuokoHs TANOLGHOVS TOL EVIOUOV

Bactrocera oleae and dwngpopetikéc neproyég (Iivaxag 1).

Mivakag 1. NMpogAeuan JEYUATWY PEAETNG

. , XpovoAoyia
a/a ] qposksuonq Mepioxn npoéAguong deiyparog OGUAAOYNG
T deiyparog

1 H.IN.A. California Fresno

2 H.M.A. California Los Angeles

3 Ionavia Cordoba 2007

4 Mapoko Ourika 2007

5 FaMAia 2007

6 EAGOa Apénavo Kolavng

7 EA\Gda iAo 2007

8 Kunpog Aeukwoaia

9 Kunpog Magog

10 IopanA Jerusalem 2007

11 IopanA Sdeboker 2007

2.2. Anopévoon yovioropotikod DNA ané evijhika atopa daxov, pe ypion Wizard®
Genomic DNA Purification Kit (Promega)
To mpwtoKoAho MOV akoAovOnOnke Paciletan oto eyyepidio (Technical Bulletin) g

etoupiag Promega.

YAIKA

o Auwvpa Aveng IMupnvev (Nucleic lysis solution),

o Awhopa Katakpriuvieng Ipwteivaov (Protein precipitation solution),
o loompomavoin,

o  AiBavoin 70%,

o Awdopa Evuddtoong DNA (DNA rehydration solution)

1. TomoBétmon eviihikov atdpov ddkov ce cwinvakt eppendorf tov 1,5 ml kot 200ul

AwAidpatog Avong ITlvpiveov. Me 1t Ponbein mAactuwcod eupfdrov  yivetan
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opoyevomoinon kot ot cvvéyela ewlcaywyn 200 pl Awwddpotog Avong emmiéov, e
TOVTOYPOVY OTOTAVGT TOL OPYHAVOL OLOYEVOTOINOTG.

2. Endoon otovg 65°C yio 25 Aemtd kot ot cuvéyelo mepimov Shentd oe Heppokpocio
douatiov.

3. Mpoctnkn 135ul Awduatog Kataxpriuviong Ipmteivov, kot énerta omd 1oyvpn
avadevon tov eppendorf oe cuokevn| Vortex, enmaon yio 5 Aentd otov wdyo.

4. @vuyokévrpnon ywo 5 Aentd otig 14.000 oTpo@éc Ko HETOPOPA TOL VIEPKEILEVOL GE

kabapd onpacuévo eppendorf.

[TpocOnkn 400l 1compomavOANg Kot HITIe ovAdEVOT).

dvuyoxévrpnon yw 2 Aentd otig 14.000 oTpopES Kol 0O LAKPVVGT] TOV VITEPKEILEVOV.

[IpocOnkm 500ul abovorng 70% oto ilnua kot Nmia avadevor).

dvuyoxévrpnon yw 2 Aentd otig 14.000 otpopéc

© o N o !,

Amopdxpuvon Tov vepkeipevov Kot ENpavon tov KN patog o€ Beprokpacio dSmpatiov.

10. Evvddatmon tov nuatog pe 100l Aladdpotoc Evuddtmone DNA kot endacn otovg
65°C yia 1 dpoa.

11. Amobfikevon Tov DNA ¢ Ogpuokpacio -20°C.

2.3. Evioyvon g meproyfis ITS1 (voukieoTidikny oAAniovyioc TOV E0MTEPLKOV
netaypagopevov dwastiportos —Internal Transcribed Spacer-) tov rDNA pe ™ fo0sia
PCR

H evioyvon g ITS1 mepoyng tov rDNA and yovidiwpotikdé DNA tov eviopov,
npaypotonomdnke pue v pébodo g alvoldme avtidpaong e moivuepdong (PCR).
I'vopilovtog v voukAEoTOWKN OAANAOLYIO TNG TEPOYNG OLTNG, YPMOLOTOWONKAV Ot
KOTOAAN Aot ekkivnTég kat ovykekpéva: a) 5,8S rRNA-3" R ko1 ) 18S rRNA-end-F.

188 tRNA-end-F
—

18S rRNA ITS1 ITS2

4_
5.8S tRNA-3'R

Eikova 4. O€on uppIdonoinong Twv eKKIVNTOV
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Mivakag 2. AMnAouxia ekkivnTwv PCR yia evioxuon TunuaTog ITS1

Ofon ekKivnTi Alinhovyia

5853 R ATAGTCTTACAACCCTCAACC
18S-End-F TCCGTAGGTGAACCTGCGG
YAIKA

0  AmOGTEPOUEVO ATIOVIGUEVO VEPD
o PuOuotikd dulvpa (Buffer)

o MgCl,

o dNTPs

o Exxwntég

o Tag DNA molvuepaon (Fermentas)

H evioyvon tov tunuatog ITS1 npaypoatomomdnke pe PCR telikod dykov 15ul. H

oVOTOGCT TOV OVTIOPACTNPIOV Kol 01 GVVOTKES aivovTol 6Tovg Tivakeg 2 kat 3 avtioTotyo.

Mivakag 3. YUoTaon PCR TeAikoU Oykou 15l
IMocétnta ava deiypa, yia 15ul Telkod

AvtidpacTiipro S
ATOGTEPOUEVO, OTIOVIGUEVO VEPO 7,88
10X Taq buffer (pvOuiotiko didAvua) 1,5 ul
25 mM MgCl, 0,9ul
10 mM dNTP mix 1,2 ul
Exxwntig I (100uM), (5,8S3'R) 0,7ul
Exxwnrrg 11 (100uM), (18S-end-F) 0,7ul
Tag DNA Polymerase 5units/pl

0,12 pl
(Fermentas)
DNA 2ul (50ng/pul)
Telkog 6yKog 15pl

Mivakac 4. Suvenkec PCR
Z1ad10 Oeppokpacia(°C) Xpoévog KukAol
ApIKI) 94°C 4 heTrTd 1
amrodidraén
] o 30
AIIEBIETEE s QeUTEPOAETITA
24

YBpidotroinon 50°C 30
EKKIVNTWV OeUTEPOAETITA
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45

Emiprikuvon 72°C SeuTEPOAETITa

TeAKn 72°C 7 AeTrTd 1
ETTIUAKUVON

Aiatipnon 4°C ” )

2.4. llopackev] INKTOROTOS 0yopoing (1%)
YAIKA

o Ayoapoln

o TBE 0,5X

o Bpouovyo abidlo

o XpOOTIKN

o Ladder

1. Awdivon 0,49 ayapdlng oe 40 ml dadduatog niektpoedpnong (0,5X TBE) oe koviky
e1dAn, pe 0éppovon otovg 100 °C .

2. WOEn tov duddpoatog, Tpootnkn 1,5ul Bpopiovyov cibidiov kot avadevon.

3. TomobBétnom tov doAdpHOTOG 6T €101KA eKpayEinr NAEKTPOPOPNONG OOV TOTOHETOVVTOL
Kol TO, €01KA YTEVAKIOL NAEKTPOPOPNONG, To omoia Ba eEMTPEYOLV TO GYNUATIOUO T®V
0écewv tomoBétong tov DNA oto mktopa (mnyaddkio nAekTpodpnong), Otav To
TNKTOUO 6TEPEOTOMOEL.

4. TloAlvpepiopudg t0oL TNKTOWRATOS 6€ Beppokpacio dwpotiov Yo tovAdyiotov 20 Aemtd.

2.5. Hiektpo@iopnon DNA g miktope ayopoing
To mpoiov g PCR (15ul) niextpogopeital, pe okomd v €KTiUMomn g mocoTNTAS

(Heiling et al., 1974) kot g mowdmroag (Thorne, 1966) tov DNA mov amopovmbnke omd 1o

Kk@0e dtopo. H niextpopodpnon yiveron oe mnktopa ayopolng 1 % mapovsio tov paptopa

noptako¥ Bapovg Gene Ruler 331 g Fermentas. To DNA yivetat opatd og vrepuddes emg,

pe 1 Pondeta Tov Ppopovyov abwiov.

1. Xt deiypata DNA mpootifeton didAvpa ypmotikng “loading dye”, o onoio mepiéyet kot
yAvkepOAn. To duivpa avtd emtpénet oto DNA va tomobetel oto nyaddxio kot va
unv ooyvbel oto Sdhvpo ™G NAEKTPOPOPNONG, EVAO M YPWOOTIKY| EMTPEMEL TNV
napaKoAovOnon g mopeiag TG NAEKTPOPOHPNOTG.
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e éva amd to Tyoadakio tomobeteitol Kot vag HApTLPOS HopLokoy PBdpovg kot divet
nowilo tunpato DNA yvootdv peyebmv.

To miktopo tomobeteital otig €10KEG 0pllOVTIEG GVOKEVEG NAEKTPOPOPNONG, Ol OTOlES
vepilovton pe dtdhvpa niektpopopnong 0,5X TBE.

Ot mapdpetpor ¢ nrextpopodpnong pubuilovror og €€Ng: n tdon ota 120V mepimov Ko
10 pevpa ota 45 MA mepimov.

H mapakorobOnon g mopeiag g niextpopdpnong mpaypoatomoteiton pe £kbeon tov

mktopatog o€ UV aktvoPolia.

2.6. Aropovoen {oveov DNA aré miktope ayapélng

Metd tov daympiopd tov popiov DNA oto gel ayopolne, emiéyovue, pe t Pondewa

0V pdptopa, 11 Coveg mov meplapPdvovv udopia DNA peyébovg 850bp, oe emapkn

TOocOTNTA, YEYOVOS OV OlakpiveTat omd To TOGO Eviova gaivetol n Lovn.

2.7. Avaxtnon DNA an6 to nhektpogopnuéivo miktopa (kit PROMEGA)

To mpwTOKOALO TOL aKOAOVONONKE YO0 TNV avaKINON - amopovmorn Tov DNA amd Tig

Covec DNA mov €yovpe kOYeL amd To TKTOUN NAEKpopoOpN oS, Paciletal oto £yyelpidlo

(Technical Bulletin) tng etaupiog Promega.

YAIKA

©)

o

o

AdAvpa Tpoodeong ot pepPpavn (Membrane binding solution)
AdAvpa mioong g nepPpdvng (Membrane wash solution)

Ydatukd ddvpa elevBepo vovkieacmv (Nuclease free water)

IMpocOnkn 10l «Membrane Binding Solutiony yio ké0e 10ul tnktopotog (1: 1).

Ioyvpf avadevon e cVGKELT vortex Kot endacn 6tovg 50-65°C péypt vo dodvbei to
TNKTOLO.

Tomobétnon g wikpooting «SV Minicolumny, mov zmepiéyetoan oto Kit, péoa oe
coAnvaxt torov eppendorf ov eniong nepthapfavertar.

Metagopd T0v SIAVIEVOL TNKTMUOTOG UEGH GTN GTHAN KOl EXMOCT o€ Beppokpacio

dmpatiov yia éva Aemto.
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5. ®vuyoxkévipnon ot 14000rpm vy évo Aemtd. ATOUAKPUVOT TOL VLREPKEIUEVOL Kot
emavatonofEmon g LKpooTHANG HéGa 6To cwAnNVakt Toov eppendorf.

6. IIpocsOnkn 700ul «Membrane Wash Solution» kot puyoxévtpnon otig 14000rpm yuo évo
Aemtd. ATOUAKPUVOT TOL VIEPKEIUEVOL KOl ETOVATOTOOETNON TNG MKPOGTAANG HECO GTO
ocwAnvaxt tomov eppendorf.

7. TpocOnkn 500ul vdatkoy SAdHTOG ELEVOEPOV VOVKAEAGDY KOl PVYOKEVTPNOT| OTIG
14000rpm yio mévte AemtdL.

8. Amopudkpuven Tov VITEPKEILEVOL KOl QLYOKEVTPNOT Y10l EVOL AETTO LLE OVOIKTO TO KOTAKL
(Y va e€atpiotet tedeiog n oaBavorn)

9. Metagopd g pkpoothAng péca o€ kabapd eppendorf (1,5ml)

10. IMpooBnkn 50ul véatikoD daAduatog erevbepov vovkieoohv oty othAn. Enmdoacn og
Bepuoxpacio dmpatiov yu Eva Aentd. Ouyokévrpnon otig 14000rpm yia éva Aemto.

11. Amopdkpovon Tov VIEPKEILEVOL TNG MIKPOOTNANG Kot amobrkevon tov DNA otovg -

20°C 7} otovc 4°C (y10. Gueon mepartépo enekepyacia).

2.8. Mapaokevn 8/tog LB broth-amp

Mivakag 5. YAika avTidpaong

IMocoétnTo

AvT1dpacTi|pLo avVTIOPUSTPIOV, Y10,

200ml LB broth-amp
LB broth 39
NaCl 19
Ampicilin 200ul
Amioviouévo vepo 200ml
Telkog 6ykog 200ml

Elcoyoyn tov otepedv ovcidv g gain pe komdxt (500ml)
[TpocsOnkn 200ml amovicpévov vepdv

Avadgvon pe HoyvnTikd avadevTipa

Anootelpoon ywo 20 Aemtd

[IpocOnkm 200ul ampicilin

o o~ w b E

Aworfipnon otovg 4°C
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2.9. [Topackev] opéa KA®MVOTOINoNG
YAIKA

o

(@]

Adiopo LB broth-amp,
E. coli DH 5a

1. EpPoracuog vrootpopotog (LB broth-amp) ue xotrapa E. coli DH 5a pe Bpdyyo vrd

OOTTTIKEG CLVONKEG.

2. Endoon otovg 37°C otig 210-220rpm yia 12-16 dpeg

2.10. Aopovmen Thaspdraxod DNA (miniprep kit -INVITEK)

To mpwtoKOAO mMOL axoAovOnOnke Yoo ™V amopdvmorn tov TAacudlokoy DNA,

Baoiletar oto gyyepidwo (Technical Bulletin) g etoupiog INVITEK.

YAIKA

©)

©)

©)

©)

E. coli DH 5a:

Avdlopa A

Avdivpo B

Awiopo C

AdAvpa TTAvong (Wash Solution)
Avhvpo " Exdovong

IIpooOnkn o€ 6v0 cwAnveg Tomov eppendorf amd 1,5ml wepinov amd v kaAlépyeio E.
coli DH 5a mov égovue agpnoet overnight oe vrdéotpoua LB broth-amp.

dvuyoxévrpnon yw éva Aentd otig 14000rpm kot amdppuyn LIEPKEILEVOV.

[MpocOnkn emmAéov 1,5ml otov kabéva, puyokévipnon yia éva Aemtd otig 14000rpm ko
AmOPPLYT VILEPKEIPEVOU.

ITApng eravadidivon tov npatog tov kKuttapwv o 250ul Alaidpatog A pe Vortex 1
pe mmetapicopa. Agv Bo mpémel va givat 0paté GLGCOUATMLOTOL.

[TpocOrikn 250ul AleAvpatog B, kot o avédevon.

To o14d10 ™G Mong dev mpénel va Eemepvdetl To TEvie Aemtd. Avtd 0 6Tdd0 eivorn
Kpioyo yio tov dwpiopd tov Paktnplokol YPOUOcOUKOD amd o TAacudkd DNA.
Mnyovikd otpeg and 1o Vortex 1 ektetapévn avadevon oonyel o€ amokonn vyniov MB

ypopocoukov DNA pe arotéleopa ) “poéAvvon” tov mhacspdokod DNA
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7. Tpocbnkn 250ul Aaidpatog C, kot o avadevon.

8. ®vuyoxévipnon otic 14000rpm yuo mévte Aemtd.

9. Mertdyyion tov Kabopov vrepkeipevoy péca ota eWka eiltpa tov Kit. Erdoon yia éva
AenTo.

10. dvyoxévipnon yw éva Aentd otig 10.000 otpopéc

11. Amopdkpovon tov dmbnuartog. Iposdnkn 750ul Araiduatog IMiveng (Wash Solution).
Amopdkpuvor tov dnmdnpaTog.

12. dvyoxévipnon ywo tpia Aemtd otig 14000rpm.

13. TomoBétmon tov eiktpev péco ce dVo véovg cwinves towv 1.5ml kot tpoodikn 100l
Awddpotog ‘Exiovong katevBeiav oto kévipo tov @iltpov. Endaon yio éva Aentd oe
Bepuokpacio dopatiov

14. dvyoxévipnon otig 14000rpm yio éva Aemtod yia v e€aywyn Tov mAacuidtokod DNA.

2.11. IMoocoTikomoinen gopéa o€ gel ayapolng (1%)

Mwpn mocdtNTO TOV POpEn MAEKTPOPOPNONKE G MAKTOUO ayopolng, HE CKOTO Vo
TPOocd10p1oTel N To1dTNTO TOV TAAGHISIKOD DNA kot 1 cuyk€vipmon Tov.

®optwon 1ul DNA 100 @opéa mov amopovodnke pe 2ul ypwotikng, kot ladder (331

Fermentas). H avauevouevn Covn epeoviCetan otig 3Kb.

2.12. TIéym tov @opéa pe ECORV Yo dnuovpyia Toorov dxpov

H méyn tov popéa kKAwvomoinong (mhaouidio pBS1) yivetaw pe to évivuo meplopiopon
EcoRV, 1o omoio avayvopilet v molivopoun axorovbic tov DNA «5'-GAT/ATC-3"», kot
KOBel 10 MAOGUIO0 OTO ONUEID TOL ONUEUDVETOL TOPAKAT®, LE OTOTEAEGUO OVTO VO

YpoppomoteiTalL.

5 .. GATATC...3
3..CTATAG...5

To woéyyo avtd yivetar €vidg TG MEPLOYNG TOL TOALGLVOETN (TEXVNTY] OAANAOLYi0
VOUKAEOTWOIV oV €Yl evompoTmBel 610 TAAGUIO0, EVTIOC TOV OVAYVOCTIKOD eSOV TOV

Yovidiov g B-yaAaKToG1040NC).
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Ampicillin Resistance

=y

pBluescript

Multiple Cloning Bite

T Hot I

E. coli Zha I
Origin of Bam HI

Replication Smal

Restriction Sites available in the Multiple chM Enl
Site

Eikova 5. MAaopidio pBluescript. AlakpivovTal ol BE0EIC NEPIOPICUOU EVTOC TOU MOAUCUVOETN

YAIKA

©)

©)

©)

dopéag pBS1

"Evluuo mepropiopov (ECORV)

PovOiotikd swdivpa

INo v méyn 2pug mhooudiakod DNA, ypnowomombnkav 0,7ul evldpov wor Sul

puOutoTikod duAdpoTog pe tehMkd Oyko avtidpaong S0ul. o Ty olokAnpwon ¢ Téyng,

enmaon otovg 37°C yio 4 dpeg.

2.13. Kafapiopég Kol KaTaKPIVIGT] TOV KORREVOD TAAGHOion ToV Gopéa.
YAIKA

o

o

o

dovon
Xhopopdppio
CH3;COONa
Aavoin 100%
IMwkoydvo

Aavorn 70%
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1. Xg 400ul SwAdpatog mov mepéyet S0ul koppévov @opéa kot 350ul vepod orteipov
wkpoPiov mpocOnkn 400ul eoawvdAng-yropodpuiov o avaroyic 50-50% (200l
@owvoAn kot 200ul YAwpo@opLLLo).

2. 'Emerto. and ovaxivnon kor euyokévipnorn (3 Aemtd otig 14000rpm), petagopd g
VOATIKNG Qaomng (TN Tave donc) —O6mov Ppioketar to DNA- og kabapd cwinqva tHToL
eppendorf, oykouétpnomn avthg kot TpocHnkn icov dykov yhmpogoppiov.

3. EmavéAnyn tov otadiov 2.

4. Opouw, avoakivnomn, eLYOKEVTPNOT Kot LETAPOPE TNG VOOTIKNG PpAcNS o€ Kabapd cwAnva
eppendorf. Oykopuétpnon vVAATIKNG PAGTG.

5. Tpocbnkn toong mocodtntag CH3COONa (2,31M) dote N TEMKN GLYKEVIPMOOT QLTHS VO
givon 0,3M.

6. IIpocOnkn 2,5 dykovg maywuévng obavoine 100%, kot 0,5ul yAvkoyovov yia kolvtepn
anddoon.

7. 'Hmo avadevon pe cuokevn] Vortex, yoén tov derypdtov Yo 10 Aentd otovg —20°C kan
euyokévtpnon yw 15 Aentd, otig 14000rpm.

8. Ilpoocektikn amopdKpuVeT LIEPKEIIEVOD Kot TPOGHNKN G0V dykov abavoing 70%.

9. 'Hma avakivnon kal guyokévrpnon yu Sientd, otig 14000rpm.

10. Amoudkpovon vrepkeipevov kot ENpavon tov KHrotog mov tepiEyxeton oto eppendorfs
ne tomofétnon toug oe edkd OdAapo otovg 40 °C péypt va oteyvdscovy (mepimov 15
Aemtd).

11. Avadidivon tov npatog pe 20ul vepd kan avaxivnon 6e cuokevn VOrtex.

2.14. PCR ywo mpocOkn T-dxkpov 610 KOoppévo mAaopiono Tov gopéa
YAIKA
PuBuioticd Adivpa
MgCl,
Dttp
Taq DNA moAvpepdon
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Mivakag 6. ZuoTaon PCR yia npoodnkn T-akpwv, TeEAIkoU dykou 50ul
MMoootnTa ava dciypa, yia S0ul

Ao [ TEMKOV 0YKOV
ATOGTEPOUEVO, ATIOVIGUEVO VEPO 20,5ul
10X Taq buffer (pvOuictico didAvua) S5ul

25 mM MgCl, 3ul

100 MM dTTP 1ul

Taq DNA Polymerase 5units/pl (Fermentas) 0,5ul
DNA (petd tov kafapiopo Kot KoTokpnvicT TV 20yl
KOUUEVOL TAAGO10V)

Telkog 6yKog 50pl

Mivakag 7. Zuvenkeg PCR yia npoabnkn T-akpwv
O¢puokpacia(’C) Xpbévog

72°C 2 h ka1 30min

Metd v mposnn T dxpov, eravaroppdveror n dwdkacio 2.13 yia tov kabapiopud Ko
TNV KOTOKPAUYNGoN He avadidivon Tov (nuatog oto 1élog o€ 50ul vepo.

Axolovbel mocotikomoinon tov DNA.

2.15. Avtiopaon ovOvoeong Tov &evOipotog pe Tov @Qopéa. Yoo T Onuovpyic TOL
UVOGVVOLAGUEVOD TAUGULOTIOD

YAIKA

o ®opéag pBS - T vector

o Ilpoiov PCR (évBepa mpog kKAwvomoinom)

o PvOuiotiko duivpa

o T4 hydon

Mo va Adpovpe éva kaAd mOGOGTO TPOIOVTIOV GUVOESNG, GTNV KA®VOTOINGN TUNUATOV
DNA pe topAd dxpa, givar onpovtikd, 1660 o eopéas 66o kot 1o évhspa, vo Ppickovron
oTNV KATAAANAN ovoloyicL.

H obvoeon kataivetor and 10 évlvpo DNA Arydomn, mov pnopet va evaovel popuor DNA
7OV £YOVV GLVEKTIKA 1 TVEAG dxpo (Sambrook et al., 1989). Xpnowomombnke to évivpo
DNA Aydon tov Baxtmpo@dyov Ta, cOp@@va LE TIG 00MYiES TG TOPACKELAGTPLOG ETAPILOGC.
AxoloO0mg meprypdoetar n aviidpacn cvvdeons, oe tedkd oyko 10 pl (ITivaxag 8). O
popakog Aoyog evBéuatog DNA/mlacpudiov, dnrodn o AOYog TV TPog KA®VOTOinom
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popiwv oo DNA mpog ta popla tov mhacudiov Bo mpémel va eivar amd 1:1 éwg 3:1. H
nocotta Tov DNA mov 8éhovpe va kKhwvomomaoovpe vroroyiletatl and tov THno:
ng evOépatoc= Ng popéa X o X B
omov a=(kb evbéuatog/kb popéa) kat = popraxog Aoyog eviéuatog/popéa
Y10 mapdv meipapo, 0 péyeboc tov evbéuartog sivar 0,8kb, tov @opéa 3kb, o Adyog
evOépatog/popéa 3:1, evd o popéag 50ng/ul. Etopuévmg n mocdtta tov evhépatoc, ond tov

mapoandve tomTo givor 40ng

Mivakacg 8. Xuotaon PCR TeAikou Oykou 10ul, yia Tn dnuioupyia avacuvduaouevou nAacuidiou

AvT1dpaoTi|pLo MoootnTa ava deiypa, yia 10ul Tehkov dykov
®opéac Pbs/BamHI(50ng/ul) 2ul
DNA*/ H,0** 3ul
H,O*** 3ul
10X PuOuiotikd otdhvpo**** 1ul
T4 Jvyéon (0,1 Weiss unit) 1ul
Telkog 6ykog 10pl

*Bdoel tocoTikomoinong
**souminpwon uéypt ta 3ul pe H,O
*#* 1o vo coumAnpwBei Viotal 10pl
**x%x10 x V1=1 x Vtotal— V1=1 pl

(ng vector x kb insert)/kb vector}x insert/vector= ng insert

A .

s0ng 0.8 3 31

— (50 *0.8/3)*3/1 =40ng (évOeuo. mov OéLovue vo. falovue)

1. Zolnvakt tomov Eppendorf tomofeteiton otov mdyo ko mpooBétovrar nepimov 100 ng
TAOGLIOIKOV POpEa, iom mocdtNTa amd 10 KatdAAnia koppévo yovidtopatikd DNA kot
H20, ®ote 0 cuvoidg dykog va givar 10 pl.

2. TIpocbétovrar 1ul 10X bacteriophage T4 DNA ligase buffer.

3. Tekevtaia mpootibetor mocdtnta 1l and 1o évivpo DNA Aydon tov Baktmploedyov T4
(0,1 Weiss unit).

4. Emmaon otovg 22°C ywa 2,5 dpeg e cvokevn PCR.
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2.16. MopookeL] OEKTIKAOV KOTTUPQOV

H dwdikacio Tpaypatonoteitol cOpemva pe to Tpotokoiro towv Hanahan & Meselson

(1983).

YAIKA

o Auwvua SOB

o DHb5a (otéleyoc kuttdpwv E.coli)

o FSB

o DMSO (kpvompooTatenTIKOG TOPAYOVTOS)

1. Me 1t Ponbewa Bpdyyov, ewodyovrar koutTopa tov oteréyove DH5a g E. coli og

doKaoTikd cmAva mov epiEyxel 1ml SOB, eumiovtiopuévon pe 20mM MgSO4.

Endaom overnight otoug 37°C kot 220 otpo@ig

3. Vortex ota koTTOpQ

10.

11.

12.
13.

14.
15.
16.

Metagopd ¢ kaAlépyetag e 100ml SOB pe 20mM MgS04 kar endaocn otovg 37°C
kol 220 otpogig Yo 2 mepimov dpeg.

[Ipodt eotouétpnon (0.D.) ota 600nm. (X1o TvpAd pwtopetpeiton kabapd SOB)
Enopeveg potouetpioeic kabe 10 mepimov Aemtd, péypt n omtikry mokvotnta (OD) va
givan 0,450-0,550.

Ortav cvuPei awtd, o didAvpo popdaletar oe 2 praieg tomov falcon twv 50ml (ot omoieg
éyovv Taymoet otovg -20°C).

TomoOétnon ya 10 Aemtd otov mayo.

duyokévrpnon yio 10 Aertd otig 4000 otpopéc otovg 4°C

Amopdxpovon vIEPKEILEVOV, TOTOOETNON TOV PLOA®Y AVESTPUUUEV®V Yo 1 AenTO Thve
G€ XaPTi Y10 VO GTEYVOGOLV.

IMpocOnkn 20ml FSB/falcon. Ipocektiky avadidivcn 6Tov TAY0 HE GLPMVIO, ETIONG
TOYOUEVA

dvuyokévrpnon o 10 Aertd otig 4000 otpoéc otovg 4°C

ATOLAKPUVOT) VTEPKEILEVOD, TOTOOETNON TOV PLOADY AVESTPAUPEVOVY Yo 1 AemTd Thve
G€ XaPTi Y10 VO GTEYVOGOLV.

[TpocOnkn 4ml FSB/falcon

[TpocOrikn 140ul DMSO og kabe falcon

ELagppié avaxivnon yw 15 Aentd otov méryo
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17. Tlpoobnkn emmAéov 140ul DMSO oe ke falcon
18. Metagpopd tov mepieyduevov tov falcon oe onpacuéva nayouéva eppendorfs (200ml

avd eppendorf) kot amoffkevon otovg -80°C

H mapamdavo diadikaaciao yivetal ypijyopa

2.17. MeTaoynpoTicpog OEKTIKAOV KUTTAP OV ne NAEKTPOSLATPNON
(ELECTROPORATION)
O petaoyMUoTIoHOg TOV SEKTIKAOV KLTTAP®VY Y10 TNV EGAYMYN TOL OVOGVVOLOGUEVOL
TAacdiov oto KOTTOpo, yivetor pe nAektpodidtpnon (electoporation), katd v omoia
oynpotifovtar mTopodtKd KOvOAMO OTNV KLTTOPIKY HeUPpdvn A0ym £€kBeong oe 1oyvpd

niextpiko medio (Neuman et al., 1982).

YAIKA

o Auwvua SOC

o Evaopnuo dextikdv kottapov E. coli

o  Evaiopnua avacvvovasuévov TAacudion
Ocov apopd otV TpoeToasio yio TV ektédeon g pnebodov, a&iCel va onpelmdei ot

ot kuPétec mov Ba ypnoipomombodv, Tomodetovvarl otovg 4°C yo 1 dpa yio v maydvovy

kot to OowAvpa SOC tomoBeteiton ektdg KOATAWYLENG Y Vo amokTosl Oeppokpacio

douatiov.

1. Apainon 10% o10 d1dAvpa TOL TEPLEYEL TO AVOGVVOVAGUEVO TAAGLLIOIO

2. g 40ul evarmpiuotoc dekTikdV KLTTApv mpootnkn 2ul amd v apaioon tov
EVOLOPNUATOC LE TO aVOGLVOVOCoUEVO TAaGuio. ‘Hma avadevon (n dwdwkacio yiveton
GTOV TAYO0).
TomoBétnon ywa éva Aentd ooV mayo.

4. Tomobétnon oty cvokevn Niektpodidtpnong (electroporator)

5. Metd v niektpodidtpnon, tpocOnkn Iml dwwddpatog SOC oty kvPéta (dev mpémet va.
TEPACEL TTAV® 0O éva AETTO amd TN otryur| mov Oa tpocsbicovpe 0 SOC)

6. Avdadevon pe mméto tov 1000ul tov mepeyopévov g KvPétog Kol peETaPOpd e

OTTOGTEPMOUEVO SOKILAGTIKO COANVOL.
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2.18."EAeyyog emtoyiog HETOUCYNNOTIGHOV.

A. Epporacudg kuttdpmv oe tpuPiia mov mepiéyovv Opemtikd péoco LB agar. Emdoon

overnight

YAIKA

o

o

o

IPTG
SOC
X-GAL
Agar

Amo «dOe delypo (ue ta 1042ul) mpoobnkn avtiotorya 50ul wor 500ul vypnic
KaAAEpYELlog o€ 2 cwinveg Tomov eppendorf. Xto coifva pe ta 50ul mpoctifevran
150ul droddpatog SOC. O cwinqvog pe o 500ul, puyoxevrpeitar otic 2000rpm yio 2
Aemtd kol amopakpvvovtar omd Tto vrepkeipevo 300ul yopic ™ Satapayn tov
wnuatoc.

Y10 ka0 eppendorf swodyovror 30ul drwddpatog X-GAL kat 3ul dtokvpartog IPTG.
Ymo aonmrikég cuvOnkeg mpoaotibetar 610 otepeomomuévo LB agar 1o mepieyopevo
tov eppendorf.

Me yvdiivo epyaoctnplokd epyoieio (mov €yet  epPamntiotel oe  aBavoin)
EMOTPOVOVTOL TO KOTTOPO OTO OPENTIKO VTOGTPWLLO.

Metd v amoppoenon tov uiyporog amd to gel tomobetodvion to. tpuPfrion ot

GUGKELT] ETMACNG, OTOV Kol T0, StartnpovvTol avestpoppéva otovg 37°C overnight

B. Emiloyn Aevkov amowiov kot epfoilacuds o LB broth. Exdacn overnight.

2.19. Amopévoon tracmorekov DNA
YAIKA

o

o

(@]

O&wd KbAo
Awddopa GET
Awdivpa ALKALI
ABavoin 100%
ABavoin 70%
TE-RNAse
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1)
2)
3)

4)

5)

6)

7)

8)

9)

"Hmio avadevon g KOAMEPYELNG G GLGKELT VOrteX

[IpocOnkm 15ml kopeopuévng kolhépyelag oe coinveg eppendorf

dvuyokévtpnon v 3 Aentd otig 3000rpm kot amdppwyn vreEPKEiLEVOL. AV ueta T
PLYOKEVTPNON OEV Exel KolLNael kKaAd to I{nua (vrepkeiuevo Bolo), emavaloufaveror n
poyoxévipnon yia éva Aerto otig 14000YpM kot ot GOVEYELQ ATOPPITTETOL TO DIEPKEIUEVO.
[IpooOnkn mayouévov dwivpotog GET 100ul oe kabe eppendorf kat avakivion oe
oLoKELT vortex yuo dtdhvon tov Knuatoc. Alwatpnon ywo tévte Aentd o Oeprokpacia
douatiov.

Tonobéton oe mayo twv coifvev eppendorf ko TpooBnkn oe kabe Eva 200ul &/tog
ALKALI

"Hmao avédevon kot tomofEton yu 7-8 Aentd Guvolikd oTov Tdyo.

IMpooOnkn 150ul mayopévov dwidpatoc ofkod Koriov (Yoo VO OTOUOTNOEL 1)
avtidpaon) eved ta. eppendorf eivar otov mhyo. Avdadevon Tov TEPIEYOUEVOL KO
tomofétnon yn 7-8 Aemtd 6TOV TAYO.

dvuyoxévripnon v 9 Aentd otic 14000rpm. Metagopd to vrepkeipevoy pe mméta o€
Kkabapd onpacuévo cowinva eppendorf.

[TpocOHikn Iml cboavorng 100%. Avadevon kar tomobétnon otovg -80 °C yia 15 Aemtd

mePinov.

10) dvyokévipnon yia 10 Aentd otig 14000rpm. Amopdkpuven Tov VIEPKEIUEVOD. 10 inuo

npootibetar 0,5ml abavoing 70%. Avokivinon kot @uyokévipnon yio 8 Aemtd oTIg
14000rpm.

11) Amoudkpoven Tov VIEPKEINEVOL Kot drathpnor tov cowinva eppendorf avoikto, yua vo

OTEYVAOGEL TO {nuaL.

12) Avadidivon tov oteyvod iinuatog og 1000ul TE-RNAaon. H avadidivon vroPondeiton

LLE TOPATETAUEVO VOTEEX.

2.20.Amopovoon tg nmepoyns ITS1 ané 10 mhoomdiaké DNA pe ok wéyn pe

Hindlll xou EcoRI

YAIKA

o

o

34

"Evlopa mepropiopon: Hind 111, Ecorl (etopiag Takara)

PvOuictico ddivpa
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Mivakag 9. ZuoTaon avTidpaong dINARG NEWYNG
MMoootnTa ava dsiypa, yia 15ul Telkov

AvTiopacTipro B0
DNA 3ul
Amoviopévo H,0 9,7ul
10X PuBuiotikd didhopa 1,5ul
"Evlupo mepropiopov Hind 0,5ul
[1(15units/pl)

"Evlopo mepropropov EcoRI(15units/ul) 0,3ul
TeAoc 6yKOG 15l

Endaon otovg 37°C vy 1 dpa. Axorovdel mocotucomoinomn pe MAEKTPOPOPNON,

TPOETOYOGIOL OEYHATOV KO ATOGTOAT Y10t AAANAOVYION.

2.21. AMinhovyon

H aAAnAovyion (sequencing) éywve and v etarpic MACROGEN.

XpnowomomOnke €vag reverse ekkivnmge, mov oyedldomnke dote va vPpudiletar oe
aAAndovyia oto 5'akpo tov 5.8S rRNA yovidiov, pe okomd vo meptapfaver OAn v

neproyn ITS1 (TTivaxoag 10).

Mivakag 10. ANnAouxia ekkivnTr) aAnAoUxiong Tou TuAUaTog ITS1
Ofon ekt Allnlovyia

58S5 R CACGATGACGCACAGTTTGC

H alAniovyion expetoddeveton v dwapopetikn ypoorn tov ddNTPS, n omoia emitpénet
TNV TPAYUATOTTOINGN TNG aAANA0VYIoNG o€ pia avtidpaon. Xtnv uébodo avtn kdbe éva omd
1o téooepa dANTPs ypopatilovrarl pe drapopetikég ypmotikég (fluorescent dyes), kabepio
amd TIG omoieg €YoV SPOPETIKO UNKOG KOUATOG eBOPIGHoY 1| ekmoumns. O meploptopidc
VTG £YKELTOL OTO TPOPANUATO TOV ONUIOVPYOLV Ol SUPOPETIKEG YPWOOTIKEG, OIVOVTOG
GVicEg KOPLEEC KOl GYNUOTO OTNV MAEKTPOVIKY] HOpPN TG aAiniovyioag tov DNA
(xpopotoypdenpua).

Xopoakmnpotikd TpdfANUe TV aAANAOLYIOV TOV TTapdyovtot ival 1 younAn modtnTo
TOV TOPAYOUEVOV OAANAOLYIOV oTa TTpdTo 40-50 voukAeoTidw Kol 1 YEWPOTEPELOT TNG
noldTdg ™G petd ta 600-700 vovkieotidw. Avtd 0 Pavopevo umopet va opeiletor otV
vppdomoinon Un SYETKAOV oAAnAovydv katd ) dwpkel g PCR, kataAnyovtog oe

YLOPIKES aAANAovyieg Tov TTeptéyovv TNt amd dvo dpopetikd Tupatoa DNA. Eriong
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etvar mOavd oe OPICUEVEG TEPTTMGELS 1 TOAVUEPACT] VO «OKOVTAWEY, TOTODETMOVTOG L
emovolopPavopevo tpémo dwo tunpata tov DNA, onpiovpydviog €1t €va wevdég HéEPog

™g aAANAovyiog.

2.22. Eng€epyacio alinlovidv pe to poypappara Omiga 2.0 ken Clustal W.

Me ™ Myn 1OV amoTEAECUATOV £YIVE 1| AVOALGT TOVG LE TO GTOTIOTIKO TPOYPOLLLLLOL
poptlakng avaivong Omiga 2.0 (Oxford Molecular Ltd) (Kramer, 2001).

2V mopovco LEAETN YPNCYOTOONKE Y10 TN GTOIYIGN TWV GAANAOLYUDV TO TPOYPOLLLOL
ClustalW (Thompson et al. 1994), to omoio dwatiBetar ehevbepa 610 dradiktvo. H pébodog
YPNOOTOLEL TPOOOEVTIKOVG OAYOPIOHOVE, GOV 01 VO GLVOAKE O OHOAOYEG AAANAOLYIES
otoyilovion TpMdTEG Kol akoAlovbel po oelpd amd véeg otoryicels, mpocshétovtiag oe Kdbe
o v apéowg cvyyevéotepn oAAnAovyia mpog Tig MOM ortotyiopéves. Ilpv amd
otoiyon, ot aAAniovyieg tomobetOnkav oe egviaio apyelo pe TNV KATAAANAN XPNoON TOL

npoypbuporog Textpad.
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ITAPAPTHMA AIAAYMATQN

1. ALKALI :0.1 M NaOH, 1% SDS

2. GET : 50mM Glucose, 10mM EDTA, 25mM TrisCl

3. LB (vypé) (1L): 10g Poktotpvmtovn, 5g exyviopo oung, 5g NaCl pH=7.

Amooteipwon og avtokavoto (20 Aentd og 151b/sg. In.).

4. LB-agar(etepeo) (1L): 10g Baktotpumtovn, 59 exydiopa {oung, ayap 15g, 59 NaCl

pH=7. Anooteipwon oe avtokovoto (20 Aentd o 151b/sq. In.).

5. SOB: o¢ 950 ml dH,0, mpootibovon 20 g bacto-tryptone, 5 g bacto-yeast extract, 0,5
g NaCl. Avadevovtar péypt va draAvbovv kot tpocBétovtar 10 ml 0,25mM KCI. To
pH pvOuileton og 7,2 kot wpootibeton dH,0 og tediko Ooyko 1 It. Amooteipdveran kot

npwv ™ xpnon tpocsbitovror 5 Ml amootepouévov doidpotoc 2 M MgCls,

6. SOC (avd Atpo): eivar to 1010 pe to SOB kot mepiéyel emmiéov 20mM yAvkoln.
A@ov amootelpndei to SOB ka1 1 Ogppokposio Tov téoel otovg 60 °C mpootifeviar

20 ml 1M yivkoinc.

7. 5X TBE: 54 g Tris-base, 27,5 g boric acid, 20 ml 0,5 M EDTA (pH 8,0)

8. ®uwvoin: éxel pH 6&wo (pH 4,8) kat vy’ awtd yivovtar dtodoyikég ekyviioelg pe Tris-
HCI (pH 7,6). 210 télog, apov 10 pH £yl @tdoel 610 7,6, apnvetat and nave pio
edon Tris-HCI, yio va mpootatevet to pH. Tpootifeton kot 0,1% vdpo&u-kovvodrivn

(mpoctatevel amd Vv 0&gldwon Kot divel Kitpvo ypopa).
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3. AIOTEAEXMATA

Amopovobnke to DNA ond evilika dtopo dakov amd dwpopetikés meployéc. H
evioyvon g ecmtepkd petaypoeopevng mepoyng ITS1 e owoyévelng yovidiov tov
pipocodpatog, mpaypatoromdnke pe PCR, ypnowonowdvrag toug ekkivntég 18S rRNA-end-
F kot 5,8S rRNA-3" R mov gival cuopmAnpopatikoi Tov cuvinpnuévov aAAniovyiov oto 5°
dxpo (forward) tov yovidiov 18S ko 3" dkpo (reverse) tov yovidiov 5,8S.

H PCR, pe ™ ypnon tov topamdve ekkivntov, evioyvoe tuua DNA puikovg mepimov
850 bp ywo 6Xa o dropa ddkov (amd OAec TIC TEPLOYES) OV avaivOnkav (Ewdva 6-mpoidv
PCR). To tuquo avtod nepiddpupave oloxinpn v arAniovyio tov yovidiov 5,8S rRNA, v
aArniovyia tov ITS1 ko Tufpa Tov yovidiov 18S rRNA (BAéne Ewova 3).

Eikova 6. MoooTikonoinon npoidovroc PCR

Me o160 TN Jd1epedvnon TOAVUOPPICUAOV €vTOG TG Tteployng tov ITS1 peta&d twv
ATOU®V O10POPETIKAOV TANBvoU®V, TOo Tpoidv g PCR khovoromOnke oto miacpioo pBS1
LEe OKOTO TNV TEPALTEP® EVIGYLON TOL. XN GLVEXELW, 29 TAacuidw Tov Tepielyav o EvOepa,
arnd atopa 11 dupopetikav mepoydv, arlniovynnkav ard v etapeic MACROGEN.
AxolovBwg, ot alinlovyieg emeepydotnkay pe o Tpdypoppo Omiga 2.0. (swodva 7) kot
otoynOnkav pe o Clustal W (Thompson et al.1997).

Evdewtikd, 10 ypopaToypaenio Tov TPoEKLYE amd TNV aAANAOVYIOT £vOG TAOGUISTIOV
pe 1 Pondewa Tov exkivn) 5.8S 5 R €xer  popen mov gaiverar oty Ewova 4.

H tehwcr] adAniovyio mov ypnoylomomOnke oTn QLUAOYEVETIKY OVOAVLOT, HUETA TNV
aQaipeon TUNUATOV omd TNV apy] Kot TO TEAOG TOV OAANAOLYIDV, 1) EKOVO TOV OTOImV gV

nrav kabapn, elye unkog 618 pe 627 Bhoswv.
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MACROJGEN
File: TFRA2007-5_85-5R.abl Run Ended- 2008/6/25 5:25:1 Signal G:1907 A:3175 C:2008 T-5150 Advancirg thrmugh {enaics
Sample: TFRA2007_5_35-5R Lame: 10 Base spacing: 14.03 961 bases in 11340 scans FPage I af 2
N v PV - SOV B ] N R - VIR | R - R
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Eikova 7. XpwpaTtoypagnua akAnAouxiong nAacuidiou

210 onueio avtd ailer vo onuewwdel 611 v TV gvubuypduon (otoiyion) TV
aAAnNAovylov, Enpene TpmTo Vo dmotmdel av to EvBepa glye ocvvoebel oto TAaouido pe
mv eopd 18S-ITS1-5,8S 11 avdmooda. 'Etor, ta 5 wor 3" dkpo tg mepoyng ITS1
kaBopiomkav Pacilopevol oty cLYKPION NG dAANAoLYioG He TNV aAAnAovyio ¢ Béong
neplopiopod Tov mAacdiov (popéa) Hindll 1 ECoRI. Kot avtov tov tpomo éyve dvvatn n
omoTN ELOLYPAUUIET TOV AAANAOVYLDOV GTY) GLVEYEL.

H evBuypappon 29 arinrovyudv amnd eviliko dropo B. oleae 11 dapopetikdv
nepoydv (ITAPAPTHMA), €dmwoe ta devopoypaiLoTa TOVv GaivovTal OTIG EIKOVES S Kat 6,
pe tm Ponbew tov pebddov UPGMA kot NEIGHBOUR-JOINING avtictoyo. Ta
nAnpoeoplaxd onueio (dopopés oe opdroyeg BEcEC HETAEDL OVO 1 KOl TEPLEGOTEP®V

dgrypdarov), paivovrot otov Iivaxoe 11.
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Eikova 8. Aevdpdypaupa UPGMA

Eikova 9. Aevdpoypaupa Neighbour-joining
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Mivakac 11. MAnpo@opiaka onueia eubuypaAPPIong

A/A

Oéon
ToAupop@IcHOU

Eidog
TToAupopP@PICHOU

Acgiypa

41

‘EMeIyn A

2 lIsrael Jerusalim

2 Pafos Cyprus

6_Fresno_California

3 LA California

1 Pafos Cyprus

3 Israel SdeBoker

14 Cordoba_ Spain

90

‘EMeIyn A

3 Ourika_Morocco

4 Nicosia Cyprus

166

‘EvBeon T

7_Fresno_California

2 Nicosia_ Cyprus

171

‘EMeyn T

1 Israel_Jerusalim

1 Israel_SdeBoker

172

‘EMeyn T

1 Israel_Jerusalim

1 Israel_SdeBoker

2 _Pafos_Cyprus

173

‘EvBeon T

89 Drepano_Greece

2_Nicosia_Cyprus

5 LA California

14 Cordoba_Spain

253

‘EvBeon A

3 _Ourika_Morocco

7 _Cordoba_Spain

5 Ourika_Morocco

8 France

1 Nicosia_Cyprus

7_Pilio_Greece

427

‘ENMeyn T

2_lIsrael_Jerusalim

2_lIsrael_SdeBoker

7_Fresno_California

4 Nicosia_Cyprus

1 Israel_Jerusalim

1 Israel_SdeBoker

4 |srael_Jerusalim

2 _Pafos_Cyprus

6_Fresno_California

3 LA California

1 Pafos_Cyprus

2_Nicosia_Cyprus

3 lIsrael_SdeBoker

5 LA California

14 Cordoba_Spain

616

GavtiT

7_Pilio_Greece

9 Pilio_Greece

10

625

‘EMeaypn A

2 _lIsrael_Jerusalim

3 Israel_SdeBoker
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4. YXYZHTHXH

O ddaxog tg ehdg, Bactrocera oleae, axoAovfei mopdAAnAn mopeion e£EMENg kan
eEamlmong otV mdpodo TV YPOVEOV HE TNV KOAAMEPYELDL TOL gAonddevTpov. Extetapévn
avdivon tov TAnfucudv Tov ddkov oty Evporaiky mhevpd g Aekavng g Mecoyesiov
(Augustinos et al, 2005) oamokGALYE [0, GTATIGTIKG CMUOVTIKY Sl0(pOPOTOINGT G TPELS
vromAnBuopovg. O mpdTog amotedovTay and to detypata e Konpov, o devtepog and ta
detypota EAAGOac, Tovpkiag kot Itaioag kot o tpitog amd ta deiypoata g IPnpikng
yepoovinoov. Iepartépw avorvoelg pikpodopvedpmv (Zygouridis et al., 2009) mov iyav wg
o160 vo €axpiPdcovy TV TPoEAELOT TS TPAOTNG EGPOANG Tov ddkov otnv Kalwpdpvia,
emBePaiooav To Tapondve aroteAéouaTo Kot ETTAEOV £e1E0v OTL 1| IGPOAN TOL EVIOUOL

TPOEPYOTOV Ad TO AVATOAKO KOUUATL TG pecoyelakng Aekavng (Ewdva 10).

Eikova 10. Aevdpoypaupa UPGMA (Zygouridis et al., 2009)
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H mopovoa epyoacio, pe otdx0 TV avamntvén Ol0yVOGTIKOV HOPLOKAV OEIKTOV CE
QLOIKOVG TANBVGHOVG TOV dAKOV NG €MAC, eotiace otn pehétn g mepoyng ITS1 tov
rDNA.

Me okom6 ) obykpion Tov mepoy®v ITS1 kot v avakdioyn TuxdV TOAVUOPPICUDY,
TPOYUATOTOWONKE €VOVYPAUUIOT] TOV TUNUATOV TOL TPOEKLYAY Omd TN Sadkacio TG
OAANAOVYIONG, UETA TNV APOIPEST TOV TEPLOYMV eKEIVOV TV omoimv 1 gwdva dev MTov
kaBapn (PAéme ypouatoypaenua, Ewdva 7, cer.39). A&ilel va onueiwdei 6TL N agaipeon
TOV TUNUATOV ouTtdv dgv emmpéace TV aAAniovyon g mepoyng ITS1 xabmg N kakn
EIKOVOL TOL YPOUATOYPUPNUATOG NTOV O€ €KElvo To. TUNUHOTO NG OAANAovYiog mTov
nephapPavoyv ta 5,8S kot 18S. Amd 1t ovykpion Aowmmov tov aAiniovyiwv ITS1 tov
detypdtov tov meploydv mov @aivovtar otov Ilivake 1 (cel.19), mpoékvye 1 vmopén
TOAVUOPPIoUDV G€ o0pudA0YEG BETELG PHETAED OLO 1| KOl TEPIGCOTEPWOV OEYUAT®V, YEYOVOS TTOV
péoa amd tv mAnBvopokny ovaivon pe tig pebBodovg UPGMA wor NJ, éowoe 1o
devdpoypappota Tov eaivovtar ot Eikoveg 8 ko 9 (oel.40).

H avéivon tov devopoypoupdtov pog mpoPinudtice. H caeng opadomoinon tomv
TAnBvouov dev etvar dvvary kaBmG aPevOg SAPOPETIKE Atopa Tov 1010v TANBLGUOD
QOIVOVTOL OMOUOKPLOUEVO EEEMKTIKA/YEVETIKA Ko OQETEPOL eu@avifovtor detypoato g
[omaviag wor g Toddiog avépeca oTig Opdoeg OElYHUAT®V TNG OVOTOAKNG HEGOYEIOL,
YEYOVOG OV £pyeTon o€ avTifEoN UE TO OMOTEAEGLOTO TPONYOVUEVOV UEAETMOV OTTWS OLTA
avaeépOnkay mopondve. H eikova avt tov devopoypappdtov pmopet vo dtkotoAoynOet
elte amd 1 AdBog evBuypapon twv aAAniovyidv Tov wg éva Pabud umopel va opeileTon
oV «emPdpovon tov yooudtovy (gap weight) tov aAiniovyiov (Ewdva mapoptipotog
1), eite amd AGON g moAvuepdone MOV OMOTELEGAV TANPOQPOPLOKG onueio oTol omoio
Baciocnke 0 oYEOIOGUOS TV OEVTIPOV.

H evBuypdppion tov aAAniovyidv 6t QLAOYEVETIKY| avdivon eivor po dtadikacio
CoTKNG onuaciog Yo TV €OPECT] TOV TPOYUATIKOV (PLAOYEVETIKOV GYECEMV T®V VIO
e&étaon tavokav pHovadwv. ATockonel 6Tov TPoGdIoPIcUd TV opdroymV Bécemv TV
aAAndovyldv, agol pe Paon T dpopés o avTég TIg BEcelg vmoAoyilovtal ot eEeMKTiKEG
oxéoelc twv VIO peAETN oAAnAovywwv. Eivor onuaviikd Aowdv, va  apopebodv ot
OUOOPMTOVUEVEG KOl KOKADG OTOW(IGUEVES OAANAOLYiEC o€ OYéom HE TO GOVOAO TMV
aAANAOVYLOV KOt VoL ETAVAANQOEL 1) QLAOYEVETIKT avdAvon.

Emumiéov, dedopévou 6TL 11 Tolvpepdon mov ypnoiponombnke katd v PCR dev ftav

VYNNG moTdTTeG KOBMG Kol OTL TOAAL amd To TANPOPOPIOKA ONUEIRL, NTOV GE TEPLOYES
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nov enavolappdvovtay o povadtkn Baon (A v T), sivor moAd mbavov ot eppoviopeveg
UETAALAEELS va. unv gival TimoTta GAAO omd AABN TS TOAVUEPAONC.

2opeova pe o Tapomdve, eivar adbvarn 1 eEoymyn aoQPOADY GUUTEPAGUATOV LE TO.
dedOUEVOL TOV TTPOEKLYOV OTO TN CLYKEKPEVN UEAETN G TPOG TNV VIapén SyveoTIKOV
petaAldéewv oty mepoyn ITS1 tov pifocopikod DNA. Tlepoutépw €pevva, e
neplocOTEP detypoTa amd d1dpopeg meployés, eivor duvatdv va fondnoet oty aglordoynon
TOV TOAVHOPPICUOV, KaODG 000 T UEYAAOS givar 0 aplBudg Tov dedoUEveV TOGO IO
VTOAOYIGIUO GTATICTIKA €ival To amoTeEAEoUATO Kol EMOUEVOS TOGO Mo a&lOMGTO €ival TO
oynuatitopevo dévtpo. Ot gupoviiopeveg petorraels, Oa mpénet va emPePaiwbovv pe PCR
Katd v omoia Ba mpémer va ypnopwomomBel molvpepaon vyning akpifeag. Télog, ta
anoteléopoto, o TPEMEL OM®GONTOTE Kol TAAL Vo GLYKPOOOV HE TIS VLTAPYOVLGES
QULAOYEVETIKEG peAéteg mov Pacilovior otnv peALT OAA®V HOPOKAOV OEKTOV Ommg

HIKPOSOPLPOPOL KOl AAANAOLYIES LITOYOVOPLOL.
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6. HAPAPTHMA

2_lsrael_Jerusalim
2_Israel_SdeBoker
7_Fresno_California
3_Ourika_Morocco
4 _Nicosia_Cyprus
7_Cordoba_Spain
5_Ourika_Morocco
8_France

1 Cordoba_Spain

1 Nicosia_Cyprus
7_Pilio_Greece
79_Drepano_Greece
6_France
9_Pilio_Greece

1 Israel_Jerusalim
1_lsrael_SdeBoker
97_Drepano_Greece
95_Drepano_Greece
7_France

89 _Drepano_Greece
4_lsrael_Jerusalim
2_Pafos_Cyprus
6_Fresno_California
3_LA California

1 Pafos_Cyprus
2_Nicosia_Cyprus
3_lsrael_SdeBoker
5 _LA_California

14 _Cordoba_Spain

2_lsrael_Jerusalim
2_lsrael_SdeBoker
7_Fresno_California
3_Ourika_Morocco
4 Nicosia_Cyprus
7_Cordoba_Spain

5 _OQurika_Morocco
8_France
1_Cordoba_Spain
1_Nicosia_Cyprus
7_Pilio_Greece
79_Drepano_Greece
6_France

9 Pilio_Greece

1 Israel Jerusalim

1 Israel_SdeBoker
97_Drepano_Greece
95_Drepano_Greece
7_France
89_Drepano_Greece
4 Israel_Jerusalim
2_Pafos_Cyprus
6_Fresno_California
3_LA California
1_Pafos_Cyprus
2_Nicosia_Cyprus
3_lIsrael_SdeBoker
5 LA California

14 Cordoba_Spain

AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAA - TAATTATATAAAAACAAAA 59
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATGATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTGTCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAA - TAATTATATAAAAACAAAA 59
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAA - TAATTATATAAAAACAAAA 59
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAA - TAATTATATAAAAACAAAA 59
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAA - TAATTATATAAAAACAAAA 59
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAA - TAATTATATAAAAACAAAA 59
AAGGATCATTATTGTGTTCCTATCCGAAAAGAGAAAAAAAATAATTATATAAAAACAAAA 60
AAGGATCATTATTGTGTTCCTATCCGAAAAGAAAAAAAAA - TAATTATATAAAAACAAAA 59

TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 118
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTCTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA — GAATAAAAAAGAAAAAAA - GTTTTCTTTTTGTTCTTTTCATTCAAAATG 118
TAAAAAAAAA — GAATAAAAAAGAAAAAAA - GTTTTCTTTTTGTTCTTTTCATTCAAAATG 118
TAAAAAAAAA — GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119

TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119

TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119

TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCT
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCT
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCT
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCT

I

I

I

TTTTGTTCTTTTCATTCAAAATG 119

I

I

I
TCTT

I

I

I

I

I

I

I

I

I

I

I

I

I
TTTGTTCTTTTCATTCAAAATG 119
TTTGTTCTTTTCATTCAAAATG 119
TTTGTTCTTTTCATTCAAAATG 119
TTTGTTCT
I
I
I
I
I
I
I
I

TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTT TTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 118
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 118

TAAAAAAAAAAGAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119

TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 118
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 118
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAAAATG 119
TAAAAAAAAA - GAATAAAAAAGAAAAAAAAGTTTTCTTTTTGTTCTTTTCATTCAGAATG 118
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2_lsrael_Jerusalim
2_lIsrael_SdeBoker
7_Fresno_California
3_Ourika_Morocco
4_Nicosia_Cyprus
7_Cordoba_Spain
5_Ourika_Morocco
8_France

1 Cordoba_Spain

1 Nicosia_Cyprus
7_Pilio_Greece
79_Drepano_Greece
6_France
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97_Drepano_Greece
95_Drepano_Greece
7_France

89 _Drepano_Greece
4_lsrael_Jerusalim
2_Pafos_Cyprus
6_Fresno_California
3_LA_California

1 Pafos_Cyprus
2_Nicosia_Cyprus
3_lsrael_SdeBoker
5 LA California

14 _Cordoba_Spain

2_lsrael_Jerusalim
2_lsrael_SdeBoker
7_Fresno_California
3_Ourika_Morocco
4 Nicosia_Cyprus
7_Cordoba_Spain

5 Qurika_Morocco
8_France

1 Cordoba_Spain
1_Nicosia_Cyprus
7_Pilio_Greece
79_Drepano_Greece
6_France

9 Pilio_Greece

1 Israel_Jerusalim

1 Israel_SdeBoker
97_Drepano_Greece
95_Drepano_Greece
7_France
89_Drepano_Greece
4 Israel_Jerusalim
2_Pafos_Cyprus
6_Fresno_California
3_LA California
1_Pafos_Cyprus
2_Nicosia_Cyprus
3_lIsrael_SdeBoker
5 LA California

14 Cordoba_Spain

TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 175
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTTITGT TTTTTT - AACTCCT 178
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 175
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTT -- AACTCCT 174
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTT --GTTTTTTTTTIT--TTTTT - - AACTCCT 173
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTT - - AACTCCT 175
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTTTTIT --TTTTT - - AACTCCT 175
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTT - - AACTCCT 175
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTT - - AACTCCT 175
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITITT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT--TTTT -- - AACTCCT 174
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTTITIT ---- ----- - AACTCCT 169
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTTT AACTCCT 177
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTT -- AACTCCT 174
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 175
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 176
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTITTIT --TTTTTT - AACTCCT 175
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTTITTIT -TTTTTTTTAACTCCT 178
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTTTTIT --TTTTTT - AACTCCT 175
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTTTIT --TTTTTTTAACTCCT 177
TTTTGAATTATACAATGTTTTGAATGTTTTTCTGTTTTTTTTIT --TTTTTTTAACTCCT 176
) ooe

TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 234
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTTTGAAC 236
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- TAAC 237
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 234
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 233
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
TGTAATTCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 232
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 234
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 234
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 234
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 234
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 233
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 228
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 236
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 233
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 234
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 234
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 237
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 234
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 236
TGTAATGCATTATGACAATATATATTATATTGTGAACTTCGCATACATTGTATTT- GAAC 235
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GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTTAATAGAAAATAATATT 293
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 295
GCAATAAAAAAA - CCTTTAAACGTATAGCTGTACTTATTATTTATATAGAAAATAATATT 296
GCAATAAAAAAAA CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 292
GCAATAAAAAAAA CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 295
GCAATAAAAAAAA CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 295
GCAATAAAAAAAA CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 295
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 291
GCAATAAAAAAAA CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
GCAATAAAAAAAA CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 293
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 293
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 292
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 287
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 295
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 292
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 293
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 293
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 296
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 293
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 295
GCAATAAAAAAA - CCTTTAAACATATAGCTGTACTTATTATTTATATAGAAAATAATATT 294
°

TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 353
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 355
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 356
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 352
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 355
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 355
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 355
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 351
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 353
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 353
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 352
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 347
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 355
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 352
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 353
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 353
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 356
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 353
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 355
TAATTGTGATATTTATATAAAATATTATAAATGATAAGTTAACTTGTTCACATTAACGTG 354
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TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 413
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 415
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 416
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 412
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 415
TGTGATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 415
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 415
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 411
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTAAAAAATTTA 413
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 413
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 412
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 407
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 415
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 412
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 413
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 413
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 416
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 413
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 415
TGTAATACCTTTTTTTTATGGTATTTTCTATTTGTGATTAAAAACATGTTGAAAAATTTA 414

AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 472
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 474
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 475
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 474
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 471
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 475
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 475
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 475
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 471
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 474
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 474
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 473
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 473
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 474
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 471
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 466
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 474
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 474
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 474
AAAAAATGAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 475
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 473
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 471
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 472
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 473
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 472
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 475
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 472
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 474
AAAAAA- GAAAACGCACAAATAGAGAAGAAAATAATATATAAAAGGTATTACTGTTTTTG 473

52

Institutional Repository - Library & Information Centre - University of Thessaly
01/06/2024 17:32:25 EEST - 18.219.251.217




2_lsrael_Jerusalim
2_lIsrael_SdeBoker
7_Fresno_California
3_Ourika_Morocco
4_Nicosia_Cyprus
7_Cordoba_Spain
5_Ourika_Morocco
8_France

1 Cordoba_Spain

1 Nicosia_Cyprus
7_Pilio_Greece
79_Drepano_Greece
6_France
9_Pilio_Greece

1 Israel_Jerusalim
1_lsrael_SdeBoker
97_Drepano_Greece
95_Drepano_Greece
7_France

89 _Drepano_Greece
4_lsrael_Jerusalim
2_Pafos_Cyprus
6_Fresno_California
3_LA_California

1 Pafos_Cyprus
2_Nicosia_Cyprus
3_lIsrael_SdeBoker
5 LA California

14 _Cordoba_Spain

2_lsrael_Jerusalim
2_lsrael_SdeBoker
7_Fresno_California
3_Ourika_Morocco
4 Nicosia_Cyprus
7_Cordoba_Spain

5 Qurika_Morocco
8_France

1 Cordoba_Spain
1_Nicosia_Cyprus
7_Pilio_Greece
79_Drepano_Greece
6_France

9 Pilio_Greece

1 Israel_Jerusalim

1 Israel_SdeBoker
97_Drepano_Greece
95_Drepano_Greece
7_France
89_Drepano_Greece
4 Israel_Jerusalim
2_Pafos_Cyprus
6_Fresno_California
3_LA California
1_Pafos_Cyprus
2_Nicosia_Cyprus
3_lIsrael_SdeBoker
5 LA California

14 Cordoba_Spain

TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 532
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 534
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 535
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 534
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 531
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 535
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 535
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 535
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 531
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 534
TTGACCTAAGACATGGGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 534
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 533
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 533
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 534
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 531
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 526
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 534
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 534
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 534
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 535
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 533
TTGATCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 531
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 532
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 533
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 532
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 535
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAGTTTATTGAAAGA 532
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTACAATTTATTGAAAGA 534
TTGACCTAAGACATGCGCAGCTGCAAATGTTTGGGTTTAAAATTTCAATTTATTGAAAGA 533

TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 592
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 594
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 595
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 594
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 591
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 595
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 595
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 595
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 591
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 594
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 594
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 593
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 593
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 594
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 591
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 586
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 594
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 594
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 594
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 595
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 593
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 591
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 592
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 593
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 592
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 595
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 592
TGTTTTAAACTTATGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 594
TGTTATAAACTTTTGTATTAAAAATTTATTATTGATTAATTATTAATACTTTCAATAAAT 593
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2_lsrael_Jerusalim
2_lsrael_SdeBoker
7_Fresno_California
3_Ourika_Morocco
4_Nicosia_Cyprus
7_Cordoba_Spain
5_Ourika_Morocco
8_France

1 Cordoba_Spain

1 Nicosia_Cyprus
7_Pilio_Greece
79_Drepano_Greece
6_France
9_Pilio_Greece

1 Israel_Jerusalim
1_lsrael_SdeBoker
97_Drepano_Greece
95_Drepano_Greece
7_France

89 _Drepano_Greece
4_lsrael_Jerusalim
2_Pafos_Cyprus
6_Fresno_California
3_LA_California

1 Pafos_Cyprus
2_Nicosia_Cyprus
3_lsrael_SdeBoker
5 LA California

14 _Cordoba_Spain

TAAAATTCTTTGACTTTGAATTAA - AAAATAC 623
TAAAATTCTTTGACTTTGAATTAAGAAAATAC 626
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 627
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 626
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 623
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 627
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 627
TAAAATTCTTTGACCTTGAATTAAAAAAATAC 627
TAAAATTCTTTGAATTTGAATTAAAAAAATAC 623
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 626
TAAAATTCTTTGACTGTGAATTAAAAAAATAC 626
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 625
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 625
TAAAATTCTTTGACTGTGAATTAAAAAAATAC 626
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 623
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 618
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 626
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 626
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 626
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 627
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 625
TAAAATCCTTTGACTTTGAATTAAAAAAATAC 623
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 624
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 625
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 624
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 627
TAAAATTCTTTGACTTTGAATTAA - AAAATAC 623
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 626
TAAAATTCTTTGACTTTGAATTAAAAAAATAC 625

Eikova napaptniuatog 1. CLUSTAL 2.1 multiple sequence alignment.

Me 10 oULBOAC « e », ONUEIVOVTAl TA NANPOPOPIaKd ONUEld.
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