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EYXAPIZTIEZ

Oewpw uTTOXPEWON pou va euxapiotTiow OAoug 6Gooug PBoriBnoav Kai
OuVEBAAQV OTNV TTPAYMATOTTOINCN QUTAG TNG EPYOTIAC KAl KUPIWE TOUC YOVEIC
Mou yia TNV nBIKA Kal UAIKA CUuptTapdcTacn, TTou Xwpic T OIKA Toug
TTPOOoQPOoPd kal uttopovr) O Ba JITopoUcE va TTPAYMATOTTOINGEl autd TO
MetaTrTuxiako MNpodypauua.

IBiaitepa Ba RBeAa va euxapiotTow Tov emPAETTOVTA ETTikKoupo KaBnynt k.
ABavaaoio E€addkTuAo, Tov ETTikoupo Kabnyntn k. Anuntpio Bageidn kar Tov
KaBnyntA K. Mewpyio AAPo yia Tnv TTOAUTIMN KAl auéPIoTn Bondeia Toug, TO
XPOVO TTOU HOU aPIEPWOAV KAl TIC EUCTOXES TTAPATNPHTEIS TOUG.

Emiong Ba nBeAa va esuxapiotiow Ttov kK. Néotopa Kamerdvio kalr Tnv K.
BaAépia Matrayewpyiou yia Tnv TTOAUTIMN BorBeia Toug KaTd TNV TTopEia TNG

TTapoucag diatpIBAC.
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NEPIAHWYH

O oKoTOg TNG TTOPOUCOS EPYOOiag ATAV O TTPOCDIOPICUOS TNG YEVETIKNAG
TTOPOAAOKTIKOTATOG TOU axivou Paracentrotus lividus kal Tou aokidiou
Microcosmus sabatieri. Acdopéva Twv TTapatTdvw €1I0WV Ta oTroia TTponABav
XPNOIMOTTOIWVTAG TNV TEXVIKA Twv RAPD avaAuBnkav xpenoIUOTTOIWVTAG
AOYIOMIKG TTPOYPAUMATO ETTEEEPYATIAC YEVETIKWY OEDOMEVWIV. ZUYKEKPIMEVA
xpnoigotroirienkav 1o Aoyiopikd GenAlex, TFPGA, PopGene, Phylip «kai
Arlequin. ATTO Ta TTAPATTAvW AOYIOUIKG UTTOAOYIOTNKAV N WECN £TEPOJUYWTIA,
TA TTOCOOTA TTOAUMOPQIKWY YEVETIKWY TOTTWYV, 01 DEIKTEC YEVETIKAG aTrdOTAONG
KAl GANOI BeiKTEG YEVETIKOU TTOAUpOp@Icpou. EmimmAéov €yivav AMOVA, exact
test, neutrality test, homogeneity test, Mantel test ko karaokeudoTnkav
devdpoypduuata yia 1o KABe €idog. Ao Ta ATTOTEAECUATA QAVNKE OTI TA
RAPD atroteAouv  KATAAANAN  TEXVIKA yIa TNV  MEAETN TOU  YEVETIKOU
TTOAUHOPPICHOU OTA TTOPATTAVW €idn. O axivog eueavioe peyaAuTepa etTiTreda
YEVETIKOU TTOAUMOPQICHOU Kal yoviBIaKAG PEONG Ot OxEéon ME TO QOKidIo
yeyovag TTou cuvnyopei otnv atmown Ot 0 axIvOg OTTOTEAET TTAVUIKTIKO €idog,
TTaPOUCIAZOVTAC MIKPEC DIOPOPEC METAEU TwV TTANBUCUWY TTOU £EETACTNKAYV.
AvTiOeTa 0TO QOKIDIO EVTOTTIOTNKAV OTATIOTIKWS CNUAVTIKEC DIAPOPES METAEU
Twv UTTd £€€Taon TTANBUCHWY, yeyovdC TO OTTOIO Cuvnyopei oTnv Atroywn OTI
uttdpxouv BIakpITOi TTANBuouoi Tou Trapatdvw €idoug o1 otroiol xprlouv
TTPOCEKTIKNAG Blaxeipiong. Ta TTapatmdvw aTTOTEAECUATA EPXOVTAl O CUNQWYVIa
KAl JE TO yeyovog 6T o1 AApREeC Tou axIvou gival TTAOYKTOVOTPOQIKES, EVW TOU

aoKIbiou AEKIBOTPOPIKEC.
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1. EIZArQrH

216X0¢ OTTOIACONTTOTE £PEUVAC €ival N GUAAOYN Kal avdAuan TTANPOYOopIWY
yia OAa Ta oToIxEia TTou BEAOUME va MEAETACOUME. TO GUVOAO TwV OTOIXEIWY
QUTWYV aTTOTEAOUV TOV TTANBUGCHO (population) TNG PEAETNG. A TTPAKTIKOUG
Adyoug eival aduvatn N cuAloyr] oToIxEiwy atmd oAOKANPO Tov TTANBUCUO, HE
ouvétrela va  emmAéyete €éva Oeiypa (sample), dnAadry éva JEPOG TOU
TTANBUCHOU. TN CUVEXEIQ YIVETAI OTATIOTIKA AvAAUGCH TwV TTANPOPOPIWY KOl
ME BAon Ta amoTEAECUATA TNG TTAPATTAVW avdAuong eival duvaTr n yevikeuon
KAl QVTANON CUMTTEPACHUATWY VIO TOV TTANBUCO.

O yevikdg ot1dX0OC TNG OTATIOTIKAG E€ival n TTAPOXN CAPIOMWV-TIMWY TTOU
TTEPIANTTITIKA TTEPIYPAPOUV i 1] TTEQICCOTEPEC METARANTEC 1 TN OXEON METAEU
dUo N TTEPICOOTEPWY METARANTWY. Av o1 apiBuoi autoi utroAoyifovtal atro
dedopéva Tou TTANBucpoU, Aéyovtal TTapdueTpol (parameters). OAeg o1 TIMEG
TToU UTToAOYiCovTal atrd dedouéva DeiyuaTog Aéyovtal OTATIOTIKG (statistics).
Ta otanoTikd diaipouvial o OUO YEVIKEG KATNYOPIEG: TA TTEPIYPAPIKA
oTaTioTIK&  (descriptive statistics) ka1 ta eTaywylkd otamioTikd (inferential
statistics). Ta Tmeplypa®IK& OTATIOTIKA €ival Ol TIUEG 1 o1 OEIKTEC TTOU
QVTIOTOIXOUV OTIC TTAPAMETPOUC, OAAG utroAoyiovial  ammd dedouéva TOu
deiypatog. Ta emaywyikKd OTATIOTIKA Eival O TEXVIKEG KOl Ol TIMEC TTOU
XPNOILOTTOIOUVTAI VIO VA KAVOUME YEVIKEUCEIC ATTO TA TTEPIYPAPIKA OTATIOTIKA
OTIG TTAPAMETPOUC.

ZUhowva e toug Allendorf & Luikart n yeveTikf PTTOPEI va OpPIOTET WG

EMOTAMN TwWv TOAVOTATWY Kal TNG OTATIOTIKAG. H yeveTikh €€etdlel TIg
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BIaQOPEC METALU ATOMWY OTO XWPO Kal aTO XPOvo. H tToikINopop@ia peTagu
atdépwy eival atmrapaitntn TPoUTdBeon yia v eEEAIEN. H KAQOCIKN YEVETIKA
avaAuon TTou PacieTal 0 CUYKEKPIMEVA OTEAEXN A@OPAd Ta GAANASUOpYa
QTTAWY  YEVETIKWY TOTTWV Kal oTtnpifetal otnv Trapadoxr OTl OPICHEVES
avaloyieg gival BewpnTIKA AVAPEVOUEVES. 2T CUYKEKPIMEVN TTEQITITWON N
TTPORBAEWN TWV QVAAOYIWY TWV YEVOTUTTWY 1 TwV aAANASHOopOwY, dnAadn ol
YEVOTUTTIKEG 1) YOVIDIAKEG CUXVOTNTEG, OTNV £TTOMEVN YevId gival atTAéC. Me Tn
MEAETN TNC YEVETIKAC cUCTACONS TTANBUCHWY ToU 1IDiou €idoUg Kal TOUC VOUOUS
TTOU €AEYXOUV  TIC VYEVETIKEG aAAayéc atrd yevid Ot yevid QOXOAEiTal N
MANBucuiakn TeveTikr. OpPIOPEVES QOPEC KOAUTTTETOI ATTO TOV OpO EEENIKTIKN
["eveTIKn TTOU aQOoPAd Kupiwg TTANBUCHOUG diagopeTikwy £1dwy. Ta otddia amo
TA  OTToIx TTEPVAEl €vag opyaviopdg katd 1 didpkeia ¢ C(wAg Tou
(ovroyéveaon) dev atroteAouyv eEENIEN. EZeAicoetal o TTANBUCUOC Twy aTtdHWV.
O1 TANBuopIakéG aAAayEG aTTOTEAOUV EEENIEN av UTTOPOUV va PETARIBOCTOUV
aTTd MIO YEVEQ OTNV GAAN HECW TWV MNXAVICHWY TNG KANPOVOMIKOTNTAG.

H peAéTn evOg TTANBuUCoUOU apxilel hE TNV €E€€TA0n TWV YEVOTUTTWY KAl
QAIVOTUTTWY TwV MEAWV Tou. ATrapaitntn TpoUtdleon civar n umapén
aAANASHOPOWY, dNAadN N Utrapgn YeVETIKAG TTOIKINOTNTAC. [Na va gival duvaTth
N YEVETIKN TTEPIYPAPr] €vOC TTANBUCHOU TTPETTEI VA E€ival YyVWOTA N YEVETIKA
Quon Kal o TPOTTOG KANpPovounong Twv umd egétacn xapaktipwy. H
TTANBUCUIOKA VYEVETIKA] MEXP! KOl TO MeyoAUTEPO pEpo¢ Tou 20% auwva
meplopildétav o €idn TTOU  PTTOPOUCAV VA TTapaTtnpnBouv  dueca OTO
epyactnpio. Ta meipduaTta TTANBUCUIOKNG YEVETIKAG AQOPOoUTaV KUpiwg €idn
Tou yévoug Drosophila kai agopoucav Kupiwg¢ atov TTPoadiopioud NG

YEVETIKNG BAoONG OTNV OTIoId OQPEIAOVTAV Ol QAIVOTUTTIKEC BIAQOPEC TWV
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atdpwyv. MeAéteg ae €idn pe Peydho xpdvo avatrapaywyng dev nrav duvaTéc.
QoT1000 N TTANBUCUIAKA YEVETIKN YVWPICE MEYAAN avatrtugn atrd 10 1960 Kal
Emeita XApIG o€ BIOXNMIKEG TEXVIKEG Ol OTTOIEC ETTETPETTAV VO MEAETNOE N
YEVETIKI TTOIKIAOMOP®Ia KaTeuBeiav atrd QUOIKOUG TTANBUCHOUG XWwPIiC va gival
QATTAPAITATOC O EYKAIMATIONOC Twy €10WY OTO EPYACTAPIO KOl N QVANOvH YIX
METETTEITA YEVIEG.

2TIC MEPEC MAC Ol MOPIOKEG TEXVIKEC EMITPETTOUV TN MEAETN dlaQopwy o€
emmimedo aAAnAouxiac DNA yia 10 kABe €ido¢. Ze eEEMNEN PpiokovTal TTOAAG
EPEUVNTIKA TTPOYPAMMATA TTOU €XOUV WG OTOXO TNV aAANAoUXIon OAOKANPOU
TOU YEVWHMATOG, YIa TTOAAOUG opyaviopoug. MapdAa autd akoua kal autd 10
etmiredo Aetrtouépeiag dev cival o€ BEon atmd POVO TOU va TTAPEXEl ETTAPKEIC
TTANPOPOPIES YIa TNV KATAVONON TNG CNMACIAC TNG YEVETIKNG TTOIKIAOMOPPIAG
0g QUOIKOUG TTANBuouoUG. H eEEMEN moTeueTan 6T AaupBdvel xwpa oTadlakd
OTOUG TTANBUCHOUG TTPOKOAWVTAG PBabuiaieg METARBOAEC OTN HOPPOAOYIQ, OTN
QUOIOAOYIa Kal OTN CUMTTEPIPOPA. Ta TTapATTAVW XOAPAKTNPICTIKA CUuVABWS
eAéyxovtal atmmd TOov OUuVOUAOMNO TTOAAWV  yoviIdiwv  Kal  TTEPIBAAAOVTOC
TaAUTOXPOVA, KAvovTac IDIaiTEPa DUOKOAO TOV TTPOCDIOPIONS UEMOVWHEVWY
yovIBiwv TTOU GUVEICQEPOUV GTNV YEVETIKI TTOIKINOMOPQIO METAEU ATOMWY VIO

TA TTEQICCOTEPA PAIVOTUTTIKA XAPAKTNPIOTIKA TTOU TTAPOUCIAlouv evOIaQEPOV.

1.1 Mopiakég TEXVIKEG YIO EUPECN YEVETIKAG TTOIKIAOMOPQiag

Ta TteAeutaia xpdvia eugavifovral pe auavouevo pubud oloéva  kal
TTEPIOCOTEPEC  MOPIOKEC TEXVIKEG ME OTOXO TNV €UPECN TNG YEVETIKAG

TroikKINopopeiac oe emmimedo DNA. Tlpotou TTapoUCIacTOUV QVOAUTIKA Ol
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MOPIAKEC TEXVIKEG TTPETTEI VA TOVIOTEI N onuacia dU0 avaKAAUWEWY, XWPIC TIC
omroie¢ dev Ba Arav duvar) kapid ommd TIC TTAPOKATW TEXVIKEC. H

NAekTpo®SpNON Kal N aAucidwTn avtidpaon TG TToAupepdong (PCR).

1.1.1 AAuo1dwTn AvTtidopaon MoAuvpepdong (PCR)

H Suvardtnta XpnoIPoTToinoNG MOPIAKWY TEXVIKWY OQEIAETAI OE EYAAO
BaBud otnv avakdAuwn tng PCR. H véa TeEXVIKA yvwoTt w¢ aAucidwTh
avTidpaon TNG TTOAUMEPAONG BIEKTTEPAIWVETAI TEAEIWG in vitro xwpic va
xpeidlovrar kuttapa. Me v TEXVIKA QUTA MG opiopévn  aAAnAouxia
VOUKAEOTIDIWY MTTOPEI va QVTIYPOQEI O MEYAAEG TTOOOTNTEC YPHYOPA KAl
EKAEKTIKG a11d otroiodrjrote deiyua DNA trou tnv trepi€xel. H PCR Baoiletal
otn xpnoipotroinon g DNA TToAupepdong yia Tov TTOAAATTAQCIOGOUS £vOg
ekhayeiou DNA  og  emavelAnuuévVoug KUKAOUG  avTiypa®nig. To  €viuuo
kaBodnyeitar atnv aAAnAouxia TTou mIBIWKETAI va avTiypagei amd Bpaxéa
OAlyOVOUKAEOTIOIO TTOU Spouv w¢ eKKIVNTEG (primers) Ta otroia uBpidifovral Je
TNV apxr Kal 10 TEAOC TOu ekuayeiou NG emBuuntAS aAAnAouxiac DNA. TNa
va TmapaxBei 10 emBuuNTO TTEOIGV TTPETTEI O KUKAOG avTiyparic Tou DNA va
eTTAVAANYOEi TTOAEC QopEC. KaBe KUKAOG TTepIAapBAvel Ta £€A¢ oTadia:

1. AlaxwpIiopég Twy dUO KAWVWY JE BEpuavan Tou avTIdPWVTOG MiyMaTog
otouc 94 °C mrepimou. To avTiBpuwv piyua TepIéxel To dikAwvo DNA,
TOUG EKKIVNTEG, TOUC TECTEPIC TPIPWOPOPIKOUG BEOEUPIBOVOUKAEOTITEG
kai DNA toAupepdon. H DNA TtoAupepdon TTou XPNOIMOTTOIEITAI

TTpoépxetal atmmd 10 BepuoOPIAO BakTApio Thermus aquaticus, €101 WOTE
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Va Jn MEveTal n dpdon TG Katd Toug SIAQoPoUs KUKAOUC EQITIAC TNG
Bépuavong.

2. Yoen tou pdiypaTtog yia va uBpidioTolv Ol €KKIVNTEC WE Toug dUo
kKAwvou. H Bepuokpacia wugng eivar KaBopioTiKrA yia Tnv eCe1dikeuon
e HeBSBou, yia autd n akpIPrc Bepuokpacia (30-65 °C) kai o
QTTAITOUMEVOS XPOVOC WUENG TTOIKIAOUV avdaAoya pe 1o HEYEBOC TNG
TToAAaTTAQCIalbpEVNG GAANAOUXIaC.

3. Oépuavon Tou piyparo¢ otoug 72 °C, Tou eivali n BEATIOTN
Bepuokpacia dpdong TNG OCUYKEKPIMEVNG  TTOAUuEpdoNng, oTroTe
AauBavel xwpa n ouvBeon Tou DNA.

H PCR eival e€aIpeTIKG euaioBnTn KOBWG PTTOPET va avIXVEUCEl £0TW KAl EVO
avTiypa@o uiag aAAnAouxiac DNA oe éva deiyua, eTaugdvovTag 10 1000 TTOAU
WOTE VA PTTOPET va aviXVeUuBel e KATAAANAN xpwaon PETA aTTd DIaXWPICHO HE

NAEKTPOPOPNON TINKTH.

1.1.2 HAekTpOo@Opnon

OTtav éva nAekTpikd @QopTio eQapudletal oe dIAGAUPA TTOU TTEPIEXEI POPIa
TPWTEIVWY, TOTE T POPIO Ba PETAVOOTEUCOUV O€ MIG OPIOHEVN KATEUBUVON
KAl JE TaXUTNTO TTOU avTavakAd 1O pEyeBog kai to KaBapd ¢oprtio Toug. H
apxn auTr) atroTeAEl TN BACN TNG TEXVIKAG TTOU QVAPEPETAI WG NAEKTPOPOPNON.
H mo atmAni pop@r) NAEKTPoPopNoNS eQapUOleTal GE TINKTH TTOAUGKPIAGMIONG
Miag diaoTaong. TNV TTEPITITWON TToU TO Oeiypa TTEPIAAUBAVEI TTOAUTTAOKO
MEIyMOTA  TTPWTEIVWOV  XpNOoIhoTToIEiTal N Texvikip ™G diodidoTtaTtng

NAEKTPOPOPNONG TE TINKTH.
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MNa tnv e€éraon popiwv DNA petd 10 KOWIUO £vog peydAou opiou DNA oe
MIKPOTEPA KOUMATIA PE TN XPNOCIMOTTOINCN MIAC VOUKAEAONG TTEPIOPICUOU, TO
kKAGopara tou DNA tpémer va diaxwpiotolv 10 éva ammd 10 GAA0. AuTto
ouvnRBwWC ETMITUYXAVETAI ME NAEKTPOPOPNON Ot TINKTA TTou dlaxwpilel Ta
KAGOpaTa pE BAoOn 10 PNKOG TOug. To peiypa Twv KAaoudtwy tou DNA
TOTTOBETEITAI OTO éva AKPO MIGG AETTTNC QETAC TINKTAC ayapdlng N
TTOAUGKPUAQUIONG TTOU TTEPIEXEl €va MIKPOOKOTIKG JikTuo TTépwyv. 21N
ouvéxela éva nAekTpikd medio epappoletal dlauécou TNG TINKTAG. Emeidry 10
DNA éxel apvnmikd @opETio, Ta KAGOMATA METAVACTEUOUV TTPOG TO OETIKO
NAekTPOdI0. Ta peyaAUuTtepa KAAGOMOTA METAKIVOUVTAI Bpadutepa, €meidn n
TTOPEIO TOUC TTAPAKWAUETAI aTTd TO OTPWHG TNG ayapolng, oxnMaTifovtag
Cwvec. Na va yivouv opatéc o1 Cwveg Tou DNA mdvw oV TIMKTA NG
ayapolng 1 NG TToAuakpuAapidng, 10 DNA Ttpémrel pye katoio TPOTTO va
onuaveei N va xpwaoBei. Mia euaicbntn péBodog xpwong Tou DNA cuviotaral
o¢€ €kBeon) Tou o€ PIa XpwoTIkA TTou TTpoodévetal oto DNA kai ¢pBopilel kaTw
atmo 10 UTTEPIdEG Qwe. Mia akdua 1o guaicdntn  uEBodOC avixveuong
TEPIAAMBAVEI TNV EVOWPATWON evog padioicotdtrou ota pépia Tou DNA 1Tpiv

atro TNV NAEKTPOPOPNON.

1.2 Karnyopieg poplakwv deikTwv (molecular markers)

O1 Joplokoi BeiKTEG PTTOPOUV va XWPEIOTOUV O BUO HEYAAEG KATNYOPIEG.
2TNV TTPWTN KATNYOPIa aVAKOUV Ol MOPIaKOi BEIKTEC TTOU OXETICOvVTAl JE yovidia
YVWOTAG AsiToupyiag, evw otn OeUTEPN KATNYOPIA QVAKOUV QUTOI ME TURMATA
TOU YOVIBIOUOTOC YIO Ta OTroia dev UTTAPXOUV TTANPOPOPIEC WC TTPOG TNV

AEITOUpPYiIa TOUG Kal TNV AAANAOUXIG TWV VOUKAEOTIBiWV.
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Ao 1O TTAPATTAVW OTNV TTPWTN  KATNYOPIa KATATACOOVTAl O TTaPAKATW
OEIKTEC:
e Mitoxovdpiakd DNA (mtDNA)
o RFLPs (Restriction Fragment Length Polymorphism)

o  ANOEVIUNQ

21N deUTEPN KATNYOPIA KATATACCOVTAI O TTAPAKATW OEIKTEC:
¢ RAPD (Random Amplified Polymorphic DNA)
e AFLPs
e  Mikpodopupdpol (Microsatellites)
o  Mividopugopol (Minisatellites)
¢ SNPs (Single Nucleotide Polymorphism)

Mpétrel va onueiwBei 11 0 TapatTrdvw diIaxwpeIouog dev gival atmrOAUTOG TT.X
o€ OPIoHEVESG TTEPITTTWOEIC OI Mikpodopu@dpol UTTOPOUV va XPNCIKoTToINBoUY
otn MEAETN yoviIdiwv yvwaoTnS AsiToupyiag otrdéte Ba avriikav atnv TTpwTn
KATNyopia.

Av Kai n onuacia Twyv SEIKTWYV TNG TTPWTNG KATNYOoPIag Nrav avau@iopn™Tn
oTnV TTANBUGCMIOKN YEVETIKA n Xprion Toug oe JntiuaTa TTou Trapouadialav
evlla@épov yia TIC uDATOKOAAIEPYEIEC ATAV APXIKA TTEPIOPICHEVN. ZAMEPQ Eival
AoV EeKABapOo OTI autoi 01 BeiKTEC givan 1IBIAITEPA XPOIUOI KAl O€ QUTOV TOV
KAGSO Kal TTIO0 CUYKEKPIUEVA GE EAETEC TTOU £XOUV WG O0TOXO Ta Aeyoueva QTL
(Quantative Trait Loci), dnAadr yeveTikoi TOTTOI TTOU EAEyXOUV TTOCOTIKA
XOPAKTNPIOTIKA (T.X PApog). Emiong o1 mapamdvw deikteg Bpiokouv
EQAPMOYN O MEAETEG CUYKPIONG YovIBIOUATOG, EENIENG TOU YOVIDIOUATOC KAl

avayvwpiong yovidiwy TTou TTapouaialouv evBIaPEPOV.
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2€ YEVIKEC YPAMMEGC o1 Beikteg TN OeUuTEPNG KaTnyopiag OBewpeitalr OTi
ouvnBwce Ppiokovtal o un kKwdikotroiINoipa TuApaTta Tou DNA kal apa gival
oudétepol WG TIPOG T QuOoIk emmAoyr). O trapammdvw OeikTteg €xouv
XPNOIMOTTOINGEI EUPEWC OTNV TTANBUCHIAKN YEVETIKA OTTOU ATTOTEAOUV TN BAon
YIQ TNV €UPECN TNG YEVETIKAC TTOIKINOMOPYIOG €iTe pEoa o€ évav TTANBUoO €iTe
METAEU TTANBUC WY Kal EEQKPIBWONG yIa av TTapaTnpEital n IcoppoTria Hardy-
Weinberg. EmmAéov o1 mmapatrdvw OeikTeG £XOuv €@apuoyr OTTwS Kal Ol
QVTIOTOIXOI TNG TTPWTNG KATNyopiag o€ TTpoypduuaTa ekTpopric (breeding
studies) ka1 o€ PeAéTEC e€aKpiBwong Tou €idoug eCeTaldpevwy atouwy. Eival
amapaitnto va Buudtal kaveic o1 dev UTTAPXEl KATTOIO TEXVIKI TTOU VO
Bewpeital 6T divel Ta KaAAUTEPA atroTeAéopaTa o€ OAeG TIC TrepITTwoEl. H
KAAUTEPN TEXVIKA KABOPIZeTal atmd Ta XAPAKTNPIOTIKA TNG EKACTOTE £PEUVAC

(Mivakag 1).
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Mivakag 1. EQappoyEg poplakwy JeIKTWV (Mnyn: Liu & Cordes 2004)

2KOTTO¢ épsuvag KaraAAnAorepn Texvikn

AAAEC XPAOINES TEXVIKES

Avayvwpion €idoug RAPD
Avayvwpion oTeAéxoug  AFLP, Mikpodopu@dpol
(strain)

Avayvwpion uBpidiwy RAPD

Avayvwpion yovéwyv Mikpodopupdpol

ECakpiBwon  yevetikou AFLP, Mikpodopu@dpol

TTOAULIOPQIGHOU

Xaptoypdenaon Acikteg Tng 11
yovididuatog  (Genetic KATNyopiag,
mapping) Mikpodopugpodpol, SNP
S UYKpPIoEIC Acikteg Tng 11

yovIOloudTwy KATNyopiag

(Comparative mapping)

AFLP, Mikpodopugdpol,
ANoOEviuua
RAPD

AFLP, Mikpodopugdpol,
mtDNA

RAPD

AFLP, RFLP

Mikpodopugdpor  (atrd
ouvTNPENTIKOUG

YEVETIKOUG TOTTOUG )

1.2.1 ANoévTupa

Ta aAloévlupa gival O TTPWTOI POPIAKOI DEIKTEG TTOU XPENOCIMOTTOINBNKAV.

Eivar aAAnASpopea evog yeveTikou T1OTTOU, dnAadr €ival o1 SIGQOPETIKES

TTapaANayEG TNG TTPWTEIVNG TToU KWOIKOTTOIEN évag YeveTIKOG TOTTOG. Ta

aAANASHOPPO  TTAPATNPEOUVTAI

eCaitiag diagopwyv otV aAAnAouxia Twv

QMIVOEEWVY TTOU aTToTEAOUV TNV TTOAUTTETITIOIKY aAucida. O1 Trapatrdvw

diapopéc avtikarotrTpifouv dla@opEg atnv aAAnAouxia tou yovidiou TTou

KwdIkoTrolEl yia Tnv TTpwrTeivn. O1 dlo@opé¢ OTa APIVOEED TwV TTPWTEIVIOV

EXOUV TTOAAEC QOPEC WCE ATTOTEAECA Of TTPWTEIVEC va KIVOUVTAI JE DIAPOPETIKA
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TaAXUTNTA OTO gel NAEKTPOPOPNONG, ME CUVETTEIR VO TTAPATNPOUVTAl DIAKPITEG
MTTAVTEG (AAANAOLIOP®Q) GTO gel.

O TopaTNPOUNEVOS TTOAUMOPQICHOG MTTOPEI Vo  XPnoIhoTToiNBei  oTov
UTTOAOYIONS TNG YEVETIKNG TTOIKIAOUOP®IaG, aTn SIAKPIoN aTOUwy o€ TTTTEDO
TTANBUCHOU, €idoug Kal AAAWYV TAgIVOUIKWY Povadwy. ETriong ta alAoéviupua
Bpiokouv epapuoyry ot JeAétec  eEétaong  evdoyauiag  (inbreeding),
avayvwpiong diagopetikwy stock (oe 1xBuoTpoeia)  kKal OTIC AeyOuEVES
parentage analysis ( avaAUCEIC yIO TNV EUPEC TWV YOVIWVY £VOC ATOUOU).

Ta KUPIOTEPA PEIOVEKTAMATA TNG TEXVIKAS TwV AAAOEVIUUWY TTEPIAGMBAvouY
TNV €0QOAMEVN OE TTOANEG TTEQITTTWOEIC EAAEIWN e€TEPOlUYWTWY EEQITIAC TNG
TTapoucsiag pNdevikwy  aAAnAopopewy (null alleles), dnAadry avevepywy
evQUUATIKA OAANASHOPOWY, KOBWC Kal TIC MEYAAEG TTOCATNTEG I0TOU TTOU
atraITouV yia T die€aywyn Twv avaAucewy. ETTiong 1a utrd e€€taon deiyuata
TTPETTEl va Eival TTOIOTIKOG O¢ KAAr] katdataon. EmimmAéov utrdpxouv aAAayEg
otnv aAAnAouxia tou DNA o1 otroieg dev HETAQPPAZOVTQI OF TTPWTEIVIKO
ETITEDO, MEIWVOVTAC WE AUTOV TOV TPOTTO TA ETTTTEDA TOU TTAPATNPOUMEVOU
TTOAUMOP@ICHOU. EKTOC atmd TI¢ alAayEg otnv aAAnAouxia Tou DNA TTou 8¢
METARAAOUV TNV KWAIKOTTOINKEVN TTPWTEIVN UTTAPXOUV Kal OGAAQYEC Ol OTTOIEC
Qv Kal TTPOKAAOUV OPICHEVEC aAAayEC oTnv aAAnAouxia Twv apivogéwy dev
givar opatéc oto gel kaBwg dev ueTaBdAAouv Tnv TOXUTNTA Kivhong NG
TTPWTEIVNG, ME aTTOTEAECHA va gival aduvaTog O SIaXWPICHOS TWV TTAPATTAVW
AAANASGHOPPWY. ZNUAVTIKO MEIOVEKTNMA TNG TEXVIKNG ATTOTEAEI KOl TO YEYOVOG
OTI Ol TTEPICTATEPOI YEVETIKOI TOTTOI TTOU £EETAZEI N TEXVIKN EUQAVICOUV MIKPO

apIBu6 aAAnASuopewy cuvrABwg duo i Tpia. Av Kol Ta aAAoévluua Eeival
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codominant JeikTeg, cival EUKOAN N Xprion Toug Kal €xouv XapnAd KOaToC N

XPrON TOUG €XEI TTEPIOPIOTEI ONUAVTIKA.

1.2.2 Mitoxovopiaké DNA (mtDNA)

O1 TTpwTEG MEAETEG YEVETIKNG TTOIKIAOUOPQiag o€ etTiredo DNA agpopoucav 10
MtDNA, KaBuw¢ eival €va OXETIKA MIKPO KUKAIKO HOPIO TO OTTOI0 PTTOPEI va
atropovwBei eukoAOTEPa atmd 10 TTUPNVIKO DNA Kai atravtaral o€ XIAIGDES
avtiypa®@a oT1o  KUTTaPO. [loAAEG  peAéTeg €D0eiCav &1 oto  mMtDNA
OUCCWPEUOVTAI TTOAUMOPPICHOI JE TaXUuTEPO PuUBPO atrd 6T OTO TTUPNVIKO
DNA. To mapatrdvw o@eiAeTal oToug UWNASTEPOC PUBUIOUG UETAAAGENG O
oxéon MWe 10 TTUpNVIKG DNA, e€aitiag TG atmrouciag SI0pOWTIKWY KNXAVIOUWY
katd tnv avriypa®ry tou DNA, kaBwg kar Adyw Ttou MIKpdTEPOU OPACTIKOU
TTANBucpiokou peyéBoug (Ne) (Liu & Cordes 2004).

Ao TeXVIKAG atTowng o1 popiakoi deikteg Tou MtDNA givai o1 idio1 e auToug
TwV RFLPs pe pévn dia@opd &1 0TN GUYKEKPIUEVN TTEPITITWOTN TO UTTO HEAETN
Mopio gival To mIDNA evw otnv GAAN TTepiTrTwon oT1éX0¢ eival 10 TTUPNVIKO
DNA. TMoAAG xapaktnpioTikd Tou mtDNA 10 KaBioTouv 1IBIaiTEPQ XPrOILO OE
TTOAEC HEAETEG YEVETIKNAG TTOIKINOMOP®Iag. To mtDNA cival ammAoeidég kal oTa
{wika KUTTapa KAnpovopeital atrd 10 BnAukd TTOU oNnuaivel OTI 01 ATTOYOVOI
kAnpovopouv évav mtDNA yevétutro. To mtDNA civar 18iaitepa xprioilo otnv
KATOOKEUr]  QUAOyeveTIKwY  Oévipwy  kaBdém  Oev  AauBdver  xwpa
avaouviuaoudg Katd TNV avTiypa@r) Tou o€ avTiBeon Je 1o TTupnvikd DNA. Av

KAl Ol YEVETIKOI TOTTOI OTN CUYKEKPIMEVN TEXVIKH €UPavVICouv HEYAAO apIBuo
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AAANASGHOPOWY, O TTEPIOPICUEVOS apIBudg diabioiuwy deiktwy 010 MDNA

MOPIO £XOUV TTEPIOPICEI TN XPNON TNG TEXVIKAC TA TEAEUTAIO XPOVIQ.

1.2.3 RFLPs (Restriction Fragment Length Polymorphism)

H avakdAuywn Twv evfUuwy TTEPIOPICUOU 1O 1968 atrd Toug Meselson and
Yuan onuatodoTnoE MIa VEQ ETTOXN] OTN YEVETIKN MNXAVIKN (TTX TO KOWIUO Kal
‘Ao’ KoppaTiwyv DNA atrd dIa@QOopPETIKG XPWHUOCWHATA ] KOl OPYQVITHOUC.
Ta évluua TTEPIOPICHOU 1N aAAILG EVOOVOUKAEATEG TTEPIOPICUOU gival €éviuua
TTOU ATTAVTWVTAI O BAKTAPIA KAl XPNOIMEUOUY aTNV atTopdkpuveon EEvou DNA
OoTmwg 10 DNA  evOOKUTTOPIKWY  BaKTNPIOPAYWY,  avayvwpilovtag
OUYKEKPIMEVEC  aAAnAouxie¢ voukAeomidiwv. To DNA Twv Baktnpiwv
TTPOCTATEUETAl OTTO TO KOWIMO vyiaTi peBuAiwvetal. To o kovd EvCuuo
TTeplopIopou cival To EcoRI ammd 1o BaktApio Escherichia coli. KéBovTag éva
KOMMATI DNA pe kdtrolo évUHo TTEPIOPICHOU KATTOIa ATOMa Ba £xouv pia Béon
otnv aAAnAouxia Tou DNA Ttou¢ tTou Ba koTtrei atrd 10 €vqupo, evw AAAa Ba
€xouv BUO 1 TTEPICCOTEPEC WE ATTOTEAECHO VA QAIVETAI QVTIOTOIXOG APIBUOS
koudpaTiwy DNA oT1o gel nAektpopopnong 1a otroia diaxwpifovtal avaloya e
10 MEYEBOC Toug. Ta Trapamdvw atroteAouv TN Baon tNG TeXVIKAS RFLP
(Restriction Fragment Length Polymorphism). ZuviBw¢ 10 DNA T10U
ggeTaletal givar to mpoidv ¢ PCR. H avrikardoracn uiag pdaong ortnv
aAAnAouxia Tou avayvwpilel 10 €viupo  e€aitiag pIag  WETAAAAENG Ba
OUVTEAECEI OTNV ATTWAEIO TNG CUYKEKPIUEVNG B€ong OTO ATOMO, KABWC TO

évCuuo Oev Ba ptropei TAéov va kOwel 10 DNA o1o ouykekpipévo onueio. Q¢
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QTTOTEAECMO  OUyKpivovTag OIOQOPETIKG dATtoua  oOTIC Oéoeig auTtég  Ba
TTapaTnPEnOei TTOAUHOPPIoUAC.

Mpétrel va onueiwBel 611 kKABe €vIUPO TTEPIOPICHOU KOPBEI CUYKEKPIUEVN
aAAnAouxia DNA (ouvnBwg pnkoug 4-6 Ceuywv PBdAoewv). ZApeEpa Eival
euTTOPIKA B1aBéoipa Tavw atrd 400 évlupa TTEPIOPICHOU. TO ONUAVTIKOTEPO
TTAcovEKTNUG Twv RFLPs gival 611 gival codominant deikteg emiTpéTovTag He
autdv Tov TPOTTO TN dIAKPIoN TwY GAANASUopQwY ot éva ATouo. ETiTAéov
KaBdTI ocuvnBwg o1 DIAYOPES OTO MNKOS TwWV AAANASUOPQWY gival PHEYAAES TO
OKOPApPIoMa gival OXETIKA €UKOAO (Liu & Cordes 2004). QoTO00 n TEXVIKA
TTAPOUCIAZEl ONUOVTIKA MEIOVEKTAMATA ME KUPIOTEPO TA XAWNAG eTTiTreda
TTOAUMOPQICHOU TToU JTToEEl va diakpivel. EmimmAéov yia va givar duvarr n
XPrIoN TNG OTTAITOUVTAI €K TWV TTPOTEPWY TTANPOPOPIEC yIa TO uTTd €géTaon
DNA (1m.x T1Anpogopie¢ w¢ mpog Tnv aAAnAouxia tou DNA), kdvovtag ue
auTtdv 1oV TPOTTO DUCKOAN Kal XpovoRopa Tn xprion o€ €idn yia 1a o1roia dev

UTTAPXOUV ETTAPKEIC TTANPOYPOPIEC.

1.2.4 Mikpodopu@dpol (Microsatellites)

O1 pIKpodopuPopOol aTTOTEAOUV TOUG TTAEOV KOIVWG XPNOIMOTTOIOUMEVOUG
MopIakoUg BeikTeg atnv TTANBUCHIaKA yeveTiKr). Eival yvwoToi kol wg VNTRS (
variable number of tandem repeats) 1 SSRs (simple sequence repeats). Ol
MIKPOBOPUPOPOI  €ival CUVEXWE  ETTAVAAAUPAVOUEVEG  OAIYOVOUKAEOTIDIKES
aAAnAouxiec. H oAlyovoukAeoTIBIKr aAAnAouxia atroteAeital ouvriBwe ammo 2
MEXPI 6 voukAeoTidia. O apiBudg Twv eTTAVAAAWEWY KUMAIVETAlI oUVABWS atTod

5 €wg 100. O TTOPATNPOUMEVOS TTOAUMOPQIONOE OTOUG UTTO  eE€Taon
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YEVETIKOUG TOTTOUG oO@eiAeTal o DIaQopEéC w¢ TIPOG TovV apiBud  Twv
emavaAnyewy. To mapatrdvw TTIOTEUETAl OTI OQEIAETAl O AdBN Katd TNV
avriypa®ry Tou DNA amd Ttnv TTOAUMEPAON. 2€ VEVIKEG YPAMMEG Ol
MIKPOBOPUPOPOI MHE TIC TIEPICTOTEPEG ETTAVAAAWEIS €uPaviouv Kol Ta
upnAdTepa etTireda TTOAUPOp@IopoU. O1 pIkpodopu®opol eugavifovial o€
agBovia o dAa Ta €idn TTou £xouv ueAETNBE péxpl oruepa. EidikdTepa oTa
Wapia uttoAoyileTal 0TI eu@avifovTal o€ cuxvOTNTEC TTOU MTTOPET va @BAvouy 1
oe kGBe 10 kb (lyengar et al 2000, Wright 1993).

21N OUYKEKPIPEVN TEXVIKA oxedialovtal ekkivntég yia tnv PCR o1 oTroiol
uBpiIdiCovriar Pe T ouvinenTik  Tepioxry tou DNA ota dkpa  Twv
eTravoAapBavépevwy povadwy. Ta mpoidvta Tng PCR kupaivovTal cuvriBwg
atro 75 péxpr 300 Ceuyn Baoewyv, avaAoya e ToV EKACTOTE YEVETIKO TOTTO. 21N
OUVEXEID aKOAOUBEl nAekTpo@OPNONn OtV  OToia O  MIKPodopuPdpol
oxnuaTtiCouv BIAKPITEC PTTAVTEC avAAOya MHE TOV APIOUO Twv ETTAVOANWEWY
QTTO TIC OTTOIEC ATTOTEAOUVTAI.

Ta KUPIOTEPA TTAEOVEKTNMATA TWV MHIKPOSopUPOpwY Bpiokovtal aTo 4TI gival
IBIAITEPO TTOAUMOPQPIKOI BEIKTEC AKOUA KAl O MIKPOUS TTANBUGHOUG Kal O €idN
uttd e€apdvion kal gugavifovial o PeyAAn agbovia oto yévoua. Ta uwnAd
ETTITTEDA TTOAUMOPPITOU OPEIAOVTAI OTOUS UWNAOUC PUBUOUG HETAAAGENG TTOU
TTOPOTNPOUVTOlI Ot QUTEG TIC BEoelg. O1 peTaAAdgelig ouvrBwg odnyouv o€
aAAayr) Tou apIBpou Twy  etTavaAnwewy. O1 pubuoi eTAAAaENG uTToAOYIZETOI
OTI KUpaivovTal TTEPITTOU pia peTaAAagn kaBe 1000 4 10.000 peiwoelg. ETiong
givar codominant deikTeC.

EmimmAéov deuyn ekkivnTwv TTOU  oxedidlovral  yia  KAtrolo  €idog

XPNOILOTTOIOUVTOI CUXVA KOl yIa Ouyyevikd €idn kabwg o1 B£ceig TTou
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uppIdifovTal oI EKKIVNTEG ival IDIaiTEpa ouvTNPENTIKES. EVOEIKTIKA TrepiTroU 50%
TWV  EKKIVAQTWY TToU  oxedIdoTnNKav  yia 1o Pooeidry  PITopouv  va
XPNOoIJOoTTOINBOUV KAl o€ TTPORATA KOl KATOIKEG T OTToia dIAPOoPOTTOINONKAV
€EENIKTIKA TTPIV aT1TO TrEpiTTou 20 ekaTopuupia xpovia mepitrou (Maudet et al
2001). Ze peAETEG TTANBUCMIAKNAG YEVETIKAC OTTWG £EOKPIBWONG TNG YEVETIKNG
doung evdg TTANBUCOU N EQapUOYr Toug Bewpeital atroTeEAETHATIKN (Junior et
al 2006). Ze PEAETEG TTOU €XOUV WG OTOXO TOV TTPOCBIOPICHS TWV YOVEWYV MIGG
OMGdag aTtOuwy O JIKPODOPUPOPOI BewpouvTal WS N ATTOTEAECUATIKOTEPN
TEXVIKA. O1 TTOpaTTavw MEAETEG EXOUV IBIQITEPN ONMOCIA IO TNV UAOTTOINON
TTPOYPAMMATWY ETTAOYAG yevvnTOpwy OTIC udatokalliépyeieg (Bravington &
Ward 2004, Jerry et al 2006, Jackson et al 2003). Eiong o1 mrapamdvw
MEAETEG €MITPETTOUV TNV IXVNAQCIUOTNTA TWV TIPOIOVTWY, VW TTAPAAANAQ
utTopoNBoUv OTNV AAWN OTTOTEAECHATIKWY  METPWY KATA Twv TTEPiodo
ektpopnic (Miggiano et al 2005). Emiong n xprion toug eival 1Biaitepa
QTTOTEAECUATIKN) OTN XapToypdenon Ttou yovididuaTog (genetic linkage map).
O1  pikpodopudpol €xouv xpnolpotroinBei oe  TTOANG  €idn  udpPORIWY
opyaviopwy. Evdektikd o1 Moen et al (2004) xpnoiuotroincav 54 OeikTeg
MIKPOBOPUPOPWY YIa TN XapToypdenon Tou yoviIDIONATOC TOU COAWMNOU TOU
AthavTikou (Salmo salar), o1 Christiakov et al (2005) xpnoigotroiwvtag 174
OeikTeC MIKpodopuPOpwyY oxnuanicav genetic linkage map yia 10 AaBpdki
(Dicentrarchus labrax).

QoT1000 N XPAON TwWV HIKPOBOPUPSPWY TTPOATTAITEI EPEUVA N OTTOIO UTTOPEI
va gival 1Id1aitepa xpovoBopa kal SUCKOAN. O YEVETIKOG TOTTOG Eival ATTAPAiTATO
VO EXEI QVAYVWPIOTEL €K TWV TTPOTEPWYV, EVWD ATTAITOUVTAI KAI TTANPOQPOPIEC YIa

TNV aAAnAouxia Twv yeTovikwy Tou TuNUatwy DNA yia va utropouv va
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oxedIaoTOUV 01 KATAAANAOI EKKIVNTEG. ZTNV EQAPMOYN TNG TEXVIKAS EUPavIZETAl
Kal n Ttexviknpy OuokoAia NG evioxuong (amplification) deutepoyevwv
poidvTwv DNA otnv avtidpaon ¢ PCR avegdptntwy atrd 10 YEVETIKS TOTTO
TOU MIKpodopu@dpou. QOoTOCO N TTAPATTAVW JUCKOAIQ EETTEPVIETAI ATTO TOUG
TTEPIOCOTEPOUG  EPEUVNTEC ETTEITA ATTO  TTPOCEKTIKY BEATIOTOTTOINCN  TWV
ouvinkwyv NG PCR. Mia emimmAéov BuoKoAia TTou TTApOuUCIAdel N XPHon Twy
MIKpOBopUPOpWY gival N ENPAvIoN Twv Asyopévwy stutter bands. Ta TeAeutaia
QaiveTal va TTpokaAouvTal atrd atrokOAANCN (slippage) tng TToAupepdong atny
PCR, eugpavifoviag Tmropartpoiovra 1o otroia diagépouv atmd 1O KOAVOVIKO
AAANAGHOPPO KATA Wia 1] TTEPICTOTEPES ETTAVAAAUPAVOUEVES HOVADES. AUuTA Ta
TTAPATTPOIOVTA OE OPICHEVES TTEQITITWOEIC duvaTtal va gu@avioouv oT1o gel
NAEKTPOPOPNONG TNV idIa QWTEIVOTNTA HE TA UTTAPXOVTA AAANAOLOP®A HE
ouvétTela va KaBioTdral SUCKOAOC O AKPIBAC XOAPAKTNPIOMOG YEVOTUTTWY,
KUPIWG ae PEAETEC TTANBUCMIAKNAG YEVETIKNG. EIDIKOTEPQ GE QUTEC TIG UEAETEC
Kal €EQITIOG TOU yEYOVOTOG OTI OI HIKPodOopuPdpol eugavifouv 1IBIAITEPA UWNAL
ETITEdA TTOAUMOPQPICHOU OTTAITOUVTAl MEYAAOU pEyEBOUG deiyuata woTe va
aTTOQEUXO0UV  £CQAAUEVA  CUUTTEPACUATA  €EQITIAC TOU  DEIYUATOANTITIKOU

OQAAMATOC.

1.2.5 NMoAvpop@iopoi arAwyv Bdoeswyv (Single Nucleotide Polymorphisms

SNPs)

O1 SNPs cival o1 TTAéov OuXVOi TTOAUMOPQICHOI OTO YEVWHA, PE CuXvOTNTa
o€ TTOAAG €idn €vav kaBe 500 Ceuyn Baoewyv Trepirou (Morin et al 2004). Av

KAl n UTTapEn auTtou TOU €idoUg TOU TTOAUMOP@ICHOU ATav yvwoTth atmd TN
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dekaetia Tou 1970 n xpAon TNG TEXVIKNG O PEYAAN KAipaka dev ATav €QIKTA
eCaITiag TEXVOAOYIKWY adUVAMIWY WS TTPOG TNV TaxeEia aAAnAouxion TTOAAwY
deypaTtwy. QoT1d00 N TEXVOAOYIKN TTPO0JOC Twv TEAEUTAIWY €TWwyv (TT.X gene
chip technology) éxel @épel 0TO TTPOCKAVIO TNV TEXVIKI Twv SNPs.

O1 SNPs TTOAUpOPQIOUOI EPEAVICOVTOI WG CUVETTEID ONUEIAKWY METOAAGEEWY
Ol OTTOIEC TTPOKAAOUV TNV QvTIKATAoTaoN TNG BACNG OTN CUYKEKPIUEVN BEoN.
To @aivouevo avTikaTtdoTaong Troupivng pe Troupivn (A—G) kal Trupiuidivng pe
TupIpIdivn (C—T) kaAeital transition. AvTioToixa avTikatdoTaon TToupivng HE
TupiIdivn | avtiBeTa kaAgitalr transersion. Av kal uttdpyxouv OITTAACIEG
mBavoTNTES VIO transverions oe oxéon e transitions o mepiocdtepol SNPs
OTa TTEPICCOTEPQ €idn gival transitions. OewpnTiKG 0 KABE YyeEVETIKOG TOTTOG
MTTOPEI va €xel €Ewg Kal TEooepa aAAnASuopea (A, T, C kai G). Qotéc0o otV
TPAEN o1 TTeEPIocOTEPOl SNPS yeveTIKOI TOTTOI ep@avidouv duo aAAnAduopea,
€ite TIC DUO TTOUPIVEC €iTE TIG BUO TTUPIUIDIVES

O1 SNPs Ttrapoucidlouv  TTOANEC  BuvaTOTNTEG YIa TNV MEAETN NG
TTOIKINOMOPQPIAC G€ QUOIKOUC TTANBUCHOUG. TioTeveTal PAAIoTa OT1 OTO PEAAOV
Ba avTIKAaTaoTACOUV TOUG MIKPOBOPUPOPOUG WG HOopIakog BeiKTNG ETTIAOYNG.
Eivar codominant &cikte¢ kai TTapoucidlouv  PEYAAN xeNoINOTNTa  Of
TTEPITITWOEIC MEPIKWG KaTeoTpaupévou DNA ( rx DNA amd apyxaia deiyuarta)
KaBw¢ €ival PIKPOU WAKOUG KAl PTTOPOUV VA XPNOIWOTTOINBoUV o€ JeiyuaTta
DNA puikpdtepa ammd 50 Bdoeig. Qotdco n  €faywyry CUUTTEPACUATWY
XPeIGeTal TTPOCOXN KABWC OTNV TTEPITITWGN TI.X TTOU TO JEiyUa aTTOTEAEITAI
atro MIKPS apiBud atduwy  TOTE YEVETIKOI TOTTOI JE OTTAVIA AAANASUOpQa dev
Ba CUMTTEPIANGOOUV OTA ATTOTEAECUOATO [E OCUVETTEIQ TTX Ol EPEUVNTEC VA

odnynBouv og eCQEAAUEVA CUUTTEPACHATA OTTWCE EAAEIWN €TEPOJUYWTIAC KAl
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utrapgn otevwirou  (bottleneck) (Allendorf & Luikart 2007). O SNPs
BewpouvTtal w¢ o1 KAaTaAANASTEPOI BEIKTEC OTN XAPTOYPAPNCN YOVIDIOUATOC KAl
otov eviomopd Twv QTL. Qo1do0o 0 €LOTTAIOUOC TTOU OTTAITE N TEXVIKN Eival

IB1aiTEPO AKPIPOC, KAVOVTAC AVEQIKTN TN XPHON TOUC YIA TTOAAQ ETTIOTNHOVIKA

gpyacTnpia.

1.2.6 Mividopu@popor (Minisatellites)

O1 pividopu@opol gival ouvexwsg eTTAVOAAPBavOUEVEG AAANAOUXIEG MNKOUG
amd 20 £Ewg apkeTég ekatovtadeg  voukAeotidia. O uividopupopol
TTAPOUCIAJOUV OE YEVIKEC YPAUMES UWNAG eTiTreda TTOAUNOPPICUOU KOl Eival
IBICITEPO XPACIMOI OE TTEPITTTWOEIC TAUTOTTOINONG OTOMWY KABWC Kal OTIg
parentage analysis TTou €xouv 181QiTEPN xPNOINOTNTA OTa TTPOYPAMMATA
ekTpo@nc (breeding). Ta aAAnAduopea avayvwpifovtal atmd Tov apiBud Twy
ETTAVAANWEWY TNG TTPOKUTTTOUCAS GAANAoUXIaG.

Ta KupIOTEPO  MEIOVEKTAMATO TNG TEXVIKAC Ppiokovral oTn  OUOKOAIa
avayvwpiong aAANAOLIOPQWY TTOU QVAKOUV Of £VA CUYKEKPIMEVO YEVETIKO
100, KOBWC 0t €va gel nAekTpoPoOpnonNG  eu@avifovTal  PTTAVTEG
(aAANASUop@a) atmd TTOAAOUG  yeveTikoug ToOmToug. ETriong e€autiag ToUu
yeyovotog OTl o HIvIDOpu®Opol gival PeEyAAOU pAkoug Ogv PTTOPOUV va
xpnoiJotroinBouv otnv avaiuon deiyudtwy DNA pikpdtepwy atrd TTEPITTOU

300 Ceuyn Paoewv.

1.2.7 RAPD ( Random Amplified Polymorphic DNA)
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H texviki Twv RAPDs trepihapBavel Tnv xprion tuxaiwyv exkkivntwy otn PCR
XwpPIic va eival yvwaoTt n aAAnAouxia Ttou utrd egétaon DNA. Ze kdOe
avtidpaon tng PCR xpnoipotroigital éva €idog ekkivntr prikoug Trepitrou 10
Ceuywv Bdaoewv. O ekkIivnTAG AeiToupyei TauTtoxpova Kol wg forward kol wg
reverse. O1 ekkivnTég uBpidifovial ot ekATOVTAdEG ONUEia TOU YEVOUATOG.
Qotéco evioxuon (amplification) Aaupdver xwpa METAEU ONUEIWY TTOU
atréxouv Alyotepo amd TrepitTrou 2 kb ( 10 peyaAuTtepo duvatd PNKOG yia Ta
mpoidvTag TG PCR) (Allendorf & Luikart 2007).

O1 ouvbrkeg tng PCR diaAéyovtal outwg wote 10-20 koppdtia DNA va
evioxuBouv atrd Tov KABe ekkivntr). Me autdv Tov TPOTTO Aiyol BIAQOPETIKOI
EKKIVATEC MTTOPOUV VA  XPNOIMOTTIOINBOUV  yIa TNV  TTapaywyr TTOAAwWY
diapopeTikwy  TTPoidviwy PCR amd T1OANOUG  YeEVETIKOUG TOTTOUG  TOU
yevouatog. EEautiag TOu MIKPOU MAKOUC TWV EKKIVATWY KOl TWV OXETIKA
XOMNAWVY  Bgpuokpaciwy  uppIdotroinong  Twv  EKKIVNTWY  (annealing
temperatures Tepiou 35-40 °C) Trapdyetal peYEAOC apPIBUOS TTPOIOVTWY
(aANASpopewy) otmd v PCR. Kd6e éva trpoidv Bewpeital OTI avaTTapioTd
Kal dlapopeTikd yeveTikd T161TT0. OI RAPD €ivar dominant Oeikte¢ kal o
TTPOCBIOPICHUOG TOU YEVETIKOU TTOAUMOPQICHOU ETTITUYXAVETAI HWE BAcn TNV
TTapoucdia/atrouaia AAANASHOPPOU OTOV KABE YEVETIKO TOTTO.

MoAupop@IoudC TTapaTnpeiTal eEaITiag avTikatdoTaons PAcEwy oTa onueia
TTou UBPIBIovTal 01 EKKIVNTEG 1] e€auTiag TTPOCBeoNG 11 aPaipeong TUNHATWY
DAN (indels) petau Twv Bfocwv uRPISIOMOU Twv EKKIVATWY. H TEXVIKA
mTapoucidler  uwnAn  duvardétnTa OtV €UPECN  TTOAUMOPQICHOU.
XPNOILOTTOIWVTAG OET €KKIVNTWY €ival duvath n €géraon OAOKANPOU Tou

YEVOUQTOG HE BAon Ta DIAQOPETIKA TTPOPIA LE MUTTAVTEC TTOU EUQAvI(ovVTal YIa
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KGBe exkivntA. H 1EXVIKA Twv RAPD ptmopouv va xpnoiuoTroingei yia  KAaBe
€id0g, XxwpIig va utTdpxouv TTANPOYOopPIEC yia Tnv aAAnAouxia Tou DNA tou. H
TEXVIKN Bewpeital w¢ N KATAAANASTEPN, av CUVUTTOAOYIOTEI KAl O OIKOVOMIKOG
TTaPAYOVTAG, O€ TTEPIMTTWOEIS AVAYVWEIONS KAl TAUTOTTOINONG £10WV.

Qo100 10 RAPD TTapoudidlouv OnUavTIKA PEIOVEKTAMATA OTTWCS N SUCKOAIQ
QVATTAPAYWYNG TWV ATTOTEAECUATWY, EEAITIOC TWV XAUNAWY BEPUOKPATIWY
upBpidotroinong Twv ekKivATWY. AnAadry eTavAAnywn TOU TTEIPAPATOC Eival
BUOKOAO va gugavioel Ta idia amoTeAéoUaTa, KAVOVTAG BUCKOAN TNV £Eaywyn
QOQOAWY CUMTTEPACMATWY KAl CUYKPIoEwv TTapduoiwy gpeuvwy. ETriong
ONMAVTIKO MEIOVEKTNMA TNG TEXVIKAG aTToTeAEl kal N aduvapia dIdkpiong Twv
OMOCUYWTWY, OTO KUpPiapx0o aAAnNASuop@o, ammd ta eTepoluywTa. Av Kal O€
MEPIKEG TTEPITITWOEIG Ol PTTAVTEG PTTOPEI va TTapOouUCIAlouv dIaQopPEC WE TTPOC
N QWTEIVOTNTA TOUC O BIAXWPICHUOC OF YEVIKEC YPAMMES Bev €ival €QIKTOG.
EmimAéov eivar DUOKOAO va Cuputrepdvel KAveEGC av Ta aAAnAduopea, TTou
TTAPATNEOUVTAI PE TN MOPYr MTTAVTAG OTO gel, Tpoépxovtal atrd Tov idIo N
atro DIAPOPETIKOUG YEVETIKOUG TOTTOUG  AnAadrn aAAnAduopea SIGQOPETIKWY
YEVETIKWV TOTTWV Ta OTroia €xouv D10 PAKOC kal dpa dev UTTOpPOUV va
diaxwpIioTouv oTnV NAEKTPOPOPNon. To TeAeuTtaio cival i1Idiaitepa mOavd otnv
TTEPITITWON TTOU 0 BeiKTNG £xEl TTPOENDEI aTTd TTPOCOECN 1 APAIPEDN TUAMATOG
DNA oT1ov €€e1alOuEVO YEVETIKO TOTTO, TTAPA Qv £XEl TIPOEABEI atrd HETAAAAEN

oT0 onueio uppIdiopou Tou ekkivnTr (Liu & Cordes 2004).

1.2.8 AFLPs
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H texvikil Twv AFLPs kdvel xprion 1ng PCR yia va TTapdyel omToTUTTWHATO
DNA (DNA fingerprints), dnAadry TPOQIA pE MTTAVTEC amTd  TTOAAQTTAOUG
YEVETIKOUG TéTTOUC TauTOXpOova. Ta AFLPs cuvdudlouv 1a TTAEOVEKTAUATA TWV
RFLPs kai RAPDs &etrepvwvtag TautOxXpova TIG adUVAMIES TWV TTAPATTAVW
TEXVIKWY Ta Tropammdvw emmtuyxavovtal pe emAekTiky PCR amplification
kodpaTiwy DNA trou trapdyovtal PeTd atmd KOWwiuo tou yevouikou DNA. H
kKup1dtepn dia@opd NG TEXVIKAG Twv AFLPs ue TI¢ TpoavagepBeioeg EykeiTal
otn xprion kopuatiwv DNA yvwoTtA¢ aAAnAouxiog (adaptors) ta otroia
EVWVOVTAl MJE TA KOMMATIO TOUu e€etalduevou DNA, 1a otroia TTPOKUTTTOUV
voTtepa atrd Téwn e éviupa. Apxikad to DNA Tou deiypaTtog koBetal pe duo
dla@opeTikd évlupa (ouvnBwg xpnoipgotroiouvtal Ta EcoRI kar Msel). Z1n
ouvéxela TTpocBétovial o1 adaptors o1 OTTOI0I EvWwvOovTal OTA AKPA TWV
TTOPAYOMEVWY KOMMATIWY Tou yevoupikou DNA. ECaitiag Ttou utrepPoAIkd
MeydAou apiBuou kouuaTiwy DNA o1 eKKIVATEG TTOU XPNOILOTTOIoUVTAl £X0UV
o010 3" AKPO Tou¢g emITTPOCOETA KATTOIO YVWwoTh Bdon. Me autdv Tov TpATTO TA
KopuaTia Tou DNA 10U Ba evioxuBouv otnv avtidpaon tng PCR peiwveral oto
Y4 KaBwg o ekkivnTiG Ba uBpidioTei povo e Ta KoppdTia DNA TTOU €xOUV
OUMTTANPWHMATIKA BACN wW¢ TTPOC TNG ETTITTAEOV TToU €xEl OTO 37 AKPO TOU.
AvTiOTOIXO OTNV TIEPITITWON TTOU OTTQITEl QKOG MEYAAUTEPN MEiwoN Twv
TTPOIGVTWY TNG PCR uTtTOpOoUV va XpnoIMOTToINBoUV EKKIVATEG GTOUG OTTOIOUG
€xouv TTpooTeBEi TTEpIooOTEPES ETTITTAEOV BAoelg (Liu & Cordes 2004).

To kUpiIo TTAcovéEKTNUO Twv AFLPs €ykemar o1o yeyovog OTI TTOAAOI
TTOAUMOPQIKOI BEIKTEC WTTOPOUV va TTapaxBouv ypryopa yia Ta TTEPICCOTEPA

€idn akoua Kal oTNV TTEPITITWON OTToU BEV UTTAPXOUV TTANPOYPOPIES yIa TNV
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aAAnAouxia Tou DNA. ETritAéov n TEXVIKA TTapOoUCIadel uwnAn euaiodbnaoia wg
TTPOG TNV €UPEDN ETTITTESWY TTOAULIOPQPICOU.

2TIC  TTEPICCOTEPEC  TTEPITITWOEIG 1a AFLPs eugaviCouv pdévo duo
aAANAGHOPPa O¢ KABE yeveTIKO TOTTO Kal TTECEPYAlovTal wg dominant JeikTeG,
av Kal utrapxouv Aoyiopika Trakéta (AFLP QuantaPro, Key Gene) Ttou
EMTPETTOUV  TO  OKOPAPIoWa w¢ codominant Ocikteg. To  Trapammdvw
okopdpioua givar duvatd POVO yIa OIKOYEVEIEC OPYQVICMWY YIO TIC OTTOIEC
UTTAPXOUV IKAVOTTOINTIKEG TTANPOYOPIES, OAAG eival 1BiaitTepa DUOKOAO O
MEAETEC TTOU QPOPOUV OAGKANPO TOV TTANBUCHO. ZupTrepacuaTikG or AFLPs
BewpouvTal wg dominant BEIKTEC E ATTOTEAEC A OE OPICUEVES TTEPITITWOEIG VO
MNV €ival duvatog 0 JIaxwpPIoHOS Twv ETEPOJUYWTWY aTTd Ta OUOlUYyWTA GTO
Kupiapxo aAAnAOuop®o (Moen et al 2004). Mapdia autd 1a AFLPs civai
ypnyopdtepa, ammaitouv  Alyotepn OOUAEId  €pyacTnpiou Kol TTAPEXOUV
TTEPIOTOTEPEG TTANPOPOPIEC TE OXEON ME AANEC KOIVWG XPNOIMOTTOIOUMEVES
TEXVIKEC. ETimmAéov 1O atroteAéopara Twv  AFLPs civar  Trepiocdrepo
avatrapayoueva o€ oxéon pe autd Twv RAPDs, eCaitiag Twv uwnAdTEpwyY

BepUOKPaCIWY URPIDOTTOINONG TWV EKKIVATWV.

1.3 BAUaTa OTNV ETTESEPYATIA YEVETIKWV OEQOUEVWV

e YTOAOYIONOC Twv EMTTESWY TTOAUMOPPICHOU KAl GUXVOTATWY
AAANAGHOPPWY OE KABE YEVETIKO TOTTO WE TN XPAON TWV KATAAANAWY
MOPIAKWY DEIKTWV.

e E@appoyr oTaTIoTIKOU TEOT (TTYX X2 TEOT yIa SIOTHOTWON AV Ol UTTo

ecEtaon TANBucuoi BpiokovTal o€ IcoppoTTia Hardy-Weinberg).
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e YTmoAoyioudg oTamioTikwy 6w F-statistics yia mpoodiopioud 1 X
NG YEVETIKAC TTOIKINOMOP®IAG, TTPOCdIoPICUS TOUu ETITTEDOU TNG
yovIBIaKNS POorG.

e YTTOAOYIONOC YEVETIKAC ATTOOTACNG.

o Kartaokeur) devOpoypAuHaTOC.

1.4 ZTATIOTIKG JECQ KAl KATAVOUEG TTIBAVOTHTWY

1.4.1 Eidn ZTamioTikwyv

Mtropoupe va KaTatdfouude T OTATIOTIKA TTOU  XPNOIMOTIOIOUME OTNV

TTANBUCUIOKN YEVETIKN OTIC TTAPAKATW TTEVTE KATNYOPIES

1.

2.

Mepypa@ikd oTaTIOTIKA.

TeoT yia evIOTIONS JIaQOpwY.

TeoT yia eviomopd ox€oewy PETALU TwY OEDOMEVWIV.

MoAupetapAntéc  pEBODBOI  e€epeuvnong  dedopévwy  (Multivariate
Exploratory Methods).

EkTiuNTéC TTANBUoIoKwY TTapapéTpwy (Statistical estimators) (Dytham

2003).

MNepiypawikd oTATIOTIKA

Ta TePIYPAPIKA OTATIOTIKA UTTOAOYICOVTaI KATA T apXIKA OTAdIa TNG €pEUVag

atmo 1o dedopéva XwpPIC va xpeidlovTal UTTOBECEIC via Tov av Ta DeDOMEVQ

OKOAOUBOUV KATTOIO YVWOTH KaTavourn moavatntac rj KATolo JovTéAo. Aev

XPNOILOTTOIOUVTAl YIA TOV EAEYXO UTTOBECEWV. QQOTOOO ATTOTEAOUV GNHAVTIKO

TUAMO TNG avaAuong Twv JedopEvwy KaBIoTWVTAG duvatd Tov EVIOTIOMO
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ONMAVTIKWV  TTOPAMETPWY Twyv  dedopévwy. [Mapadeiypata  TePIyPaAPIKWV

OTATIOTIKWY ATTOTEAOUV O apIBuNTIKOS UECOG OPO¢ Kal N dIaaTTopd.

TeoT via eviommoud diaQopwy

Ta TapaTTdvw TECT XPNOIMOTTOIOUVTAl KUPiwG €iTe yia va dwoouv Tnv
meavotnta dlaQopdc MeTatu diapdpwy ceipwy Oedopévwy  €iTE yia va
dwoouv TNV mBavotnTa T1a Jedopéva va akoAouBouv KATToIO yVwOoTh
katavoun). H pndevikry utrdBeon Bewpei TravTa 611 dev utTAp)xouv dIaPopEs. Ta
TapaATavw TEOT gu@avifouv egupeia xpron otnv TTANBUCUIOKN YEVETIKA TT.X
€CETACOVTAG AV N YEVETIKN TTOIKINOMOP®Ia evO¢ TTANBUCOU diagépel atrd autrv

eVOG GAAOU.

TeoT via evromoud oxéoswyv UETAEU Twyv OedoUévwy

Ta TE0T QUTAC TNG KATNYOPIAC XPNOILOTTOIOUVTAl YIA TNV £EEUPEDN OXETEWV
METAEU DUO TTapapETPWY TToU eTnpEedlouy Ta dedouéva Tng €peuvag. MN.x yia
TOV €AEYXO AV N GPMOCTIKOTNTA £vOC TTANBUCHOU e€aptdtal atrd Ta eTiTTeda
evdoyapuiag. H pndevikry utrdBeon Bewpei 0TI 01 €€eTalOUEVOI TTAPANETPOI DEV
ouoxeTiCovral. Ta Tapatrdvw TEOT dlaxwpifovial OTa TECT CUOXETIOMUOU
(correlation) ka1 ota Te0T TAAIVOPOUNONG (regression). T TTPWTA
UTTOAOYIZETAI HOVO O BABUOC CUOXETIONOU TWV TTAPAUETPWY, EVW OTA JEUTEPQ
Ol TTAPAMETPOI OXETICOVTAI PE apIBUNTIKN OXEoN (TT.X YPAMMIKA TTaAIVOpSuNoN)
atrd TNV otroia givalr duvaTtdg 0 UTTOAOYICHAC TNG TIMAG TNG MIAg TTaPAMETPOU

av givar yvwaot n 1yl NS AAANG. Qotdoo mpéTTel va onuelwdel o1 oTNn
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YEVETIKN €ival DUOKOAOG O CUOXETIOWOG DUO TTApauETpwyY Adyw Kal NG
OuvEXOUC  aAAnAeTidpaong Me mepIBaAAovTIKOUG Trapdayovteg (Allendorf

2007).

Ta 1e0T DlIaPOPWV Kal OxETEWY XWPIiCovTal o€ BUO MEYAAEG KATNYOPIEG:
o [lapaueTpikaG TeoT

o Mn Mapauerpika TeoT

Ta TTapapeTPIKA Bewpouv o1l Ta dedopéva Bewpouv O1I Ta dedopéva
OKOAOUBOUV KATTOIA YVWOTH KATAVOMN TOAavoTATWY OTTWE TT.X TNV KAVOVIKA
KATAVOMr. ZUvrBw¢ O1 TTAPAMNETPIKEC KATAVOMEC MTTOPOUV VO TTEPIYPAPOUV
TTAAPWGS atrd Aiyoug TTaPAPETPOUC OTTWGE O apIBUNTIKOS HECOC Kal N dIacTTopd.
Ta TTAPAPETPIKA TECT EUPAVICOUV HEYAAUTEPN CTATIOTIKN QEIOTTIOTIO GE OXEoN
ME Ta PN TTapaueTpikd. Ma tov mapatmmdvw Adyw n xpAon Toug Eivai
TTPOTINOTEPN OTNV  TEPITITWOoN TTou  Ta dedopéva  akoAouBouv  KATToia
BewpnTik Katavour]. Ad Ta TTAEOV YVWOTA TTAOPAPETPIKA TECT gival 1O t-test
KATT.

Ta un TTAPAUETPIKG TECT DEV ATTAITOUV TTANPOYPOPIEC YIA TNV KATAVOMN TwV
BedOMEVWY KAl TTAPOAO TTOU €XOUV XAUNAOTEPN OTATIOTIKA aglomioTia amd Ta
TTOPAMETPIKA, DivOouv aCQAAECTEPO CUMTTEPACHATA OTIC TTEPITITWOEIC OTTOU
dev UTTAPXOUV TTANPOPOPIEC YIa TNV KATavour] TTou akoAouBouv ta dedopéva.
21NV TTANBUCUIOKN YEVETIKA TA N TTAPAUETPIKA TECT XPNOIMOTTOIOUVTAI EUPEWS
KAaBw¢ o€ TTOAAEC TTEQITTTWOEIC Ta Dedouéva dev aKOAOUBOUV KATTOIa yVWwOoTH
KOTOVOMH. ATTO Ta TTAEOV YVWOTA N TTOPOMETPIKG TEOT gival TO X2 TEGT Kal TO

Wilcoxon'’s signed-ranks TeoT.
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MNoAupeTaBAnTéc LéB0doI efepeuvnone dedouévwy (Multivariate Exploratory

Methods)

O kup1dTEPOG OKOTTOG TWV TTAPOTTAVW MEBGDWV €ival va cuvBéoouv Kal va
ETTEEEPYACTOUV TIC OXETEIC METALU TWV TTAPATNEACEWY HE TETOIO TPOTTO, WOTE
QUTEC va yivouv @avepeég otov gpeuvnt. Me tn xprion Twv Tapatmdavw
MEBSBWYV eival duvatOg O EVTOTTIONOC XPNOIMWY UTTOBECEWY TTOU TTRETTEI va
eAeyxOoUuv ot peydAa OeT Oedopévwv HE TTOANEC METARANTEC oTa oTToia Ba
nrav dUokoAn n diatuTTwon utroBéoewyv eEaITiag Tou peydAou TTARBOUC
duvatwyv utToBéoewv. O1 ouykekpIPéveg pEBoDOI gival KATAAANASTEPES yia TNV
diatuTTwon uttoBécewv TTapd yia Tov €Aeyxo KabBwg dev divouv KATTOIX
meavoTnTa yia 10 av loxuel n umdbeon (Dytham 2003). Amd Tmig TTAéov
yvwoTég peBodoug eivar n PCA (Principal Component Analysis), n AMOVA

(Analysis of Molecular Variation) KATT.

ExkTiuntéc mAnBuouiakwy mrapauétpwy (Statistical estimators)

O1 ekTIUNTEG TTANBUOMIOKWY TTAPOUETPWY  CUMTTEQAIVOUV TNV TIUA  MIOG
TTANBUCMIOKAC TTaPAPETPOU XpnoldoTTolwvTag dedopéva TTou OXETICovTal JE
QUTAV TNV TTAPAUETPO. Tl.x O UTTOAOYIONOC TOU BPACTIKOU TTANBUCHIOKOU

MEyEBoUG Ne a11d TNV aAAayr] OTIC CUXVOTNTES TWV AAANAOLIOPQWY HETAEU BUO
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yvevewv. O1 DIaQopEG OTIC CUXVOTNTEG TWV AAANAOLOPPWY eCapTwvTal aTTd TO
Ne, woTdCO uTtTOPEI Va oPeilovTal 010 HEYEBOC Tou e€eTalduevou BeiyuaTocg,
TNV TANBucouiak dourj, ™ OnuUOoyPa@IKA KATACTACN KAl TOUG PUBUOUG
EMAOYNC Kol  METAAAGENG. YTTAdpxouv OIAQPOPEC TTPOCEYYIOEIC yIa TOV
UTTOAOYIONS TNG TIMAG MIAC TTANBUCHIAKNAG TTapapéTpou OTTwg Paon evog
oTaTioTikou (11X Fst), maximum likelihood, Bayesian methods kAt (Allendorf

2007).

1.4.2 Karavopég TI8avoTATWY oTnNV TTANBUOMIAKK YEVETIKN

Kavovik] Katavoun

H kavovikr] Katavour €ival N ouxvoTePa XPNOIMOTTOIOUEVN KATAVOUN O OAEC
TIC BIOAOYIKEG €mMOTAMES. Eival yvwoTh yia TO CUUMETPIKO KWwdWVOEIDES TNG
oxnua. O AOyog TNG eupeiag eQOPUOYAS TNG OPEIAETAI OTO KEVTPIKO Bewpnua
OUMQWVA UE TO OTTOIO N KATAVOMI] TOU JECOU €vOg DEiyuaTog TTpoaeyyilel Tnv
KAVOVIKA Katavoury 000 aufdvetar 1O MEYEBOC Twv  TTAPATNPNOEWY
QveCapTATWG av N TTapaTtnEoUMEVn METAPRANTH OKOAOUBEI TNV KAVOVIKA

KATAVOWN.

AlWVUMIKA KATAVOURA

Mia onuavTiKr] KaTavour] TTOavoTATWY OTN YEVETIKA Eival N JIWVUMIKN.
Xpnoiuotroigital yia dIakpITa SeBOUEVA KAl CUYKEKPIMEVA YIA HOVTEAOTTOINON
Bduadikwv dedopévwy TT.X Apoevikd 11 OnAukd, 1 yia TTapouasia aAAnASuop@ou
0 yia atroucia oTnv TTapouciaon OedOUEVWY HOPIAKWY OEIKTWY OTTWE TA
RAPD. H diwvupikn katavoury divel TTANpo@QopIieC yIa TOV apIBud Twv Qopuwv

TToU AaBAvel xwpa éva yeyovog HE CUYKEKPIUEVN TIOavOTNTA, GTO GUVOAO
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TWV TTapaTnEAoewy. lNa peydAa deiypata n mapatmdvw KATavour TRooeyyidel

TNV KAVOVIKN.

Poisson karavoun

H Poisson civar éva 1Diaitepa XpNAOIMO €PYOAEio ae TTOANEG €pEuUvEG yia
diakpitd dedopéva. Eivar pia katavour TTou TePIyPAPEl Tov apifud Twv
QOPWV TTOU AaMBAvEl XWpa Eva CUUBAV oTn OVAda Tou XPOvou 1] ToU XwEou.
O Aoyog trou eAéyxetal av Ta dedouéva akoAouBouv tnv Poisson eival yia va
eCAKPIBWOEI N aveEapTnoia Twv TTAPATNPACEWY W TTPOG TO XWEO 1] TO XPOVO.
Mia onuavTikn 1I810TNTa TNG POoisson KATavoung ival 0TI 0 HEGOC CUMTTITITEI E

N diaotropd (Dytham 2003).

1.4.3 'TEAeyX0G UTTOOECEWY ATTO TA OTATIOTIKA TECT

O éAeyxog utrOBéoewv PBpPioKel PEYAAN €QAPUOY OTN YEVETIKA OTTWG Kal
OTOUG TTEPICOOTEPOUG ETTIOTNMOVIKOUC KAADoucg. [lleplAaupavel apxikd 1n
diatuttwon MIag utréBeong n omoia KaAsital pndevikry uttdéBeon (Ho). 21N
OUVEXEID €QApPMOleTal KATTOIO OTOTIOTIKO TECT TO OTTOI0 UTTOAOyIlel TNV
mOavoeTNTA Va gival cwaoTr N uttdBeon. H pundevikr) utrOBECN AVTITTIPOCWTTEUEI
Mo apvnTikn dNAwaon, akpIBWS TNV avtifetn dnAadr ammd autrv TTou B€Ael va
EAEYEEL O €PEUVNTAC TIX OTNV TIEPITTTWON €AEyxOU av €vag TTANBuouOg
Bpioketal o€ 1coppotria Hardy- Weinberg n pndevikry utréBeon Ba rtav 611 o
TTANBUO UGS Bev Diaépel, DnNAadr| BPICKETAI OE ICOPPOTTIAL.

AGOn otnv amdppiwn NS KNBEVIKNAC UTTOBECNC UTTOPOUV va TTPOKUWOUV YIA

duo kupiwg Adyoug. ECaitiog tou Om 10 Ociyua civar pikpd kar dev
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QVTITTPOOWTTEUEI TOV TTANBUOMO Kal €€aITiag TOU OTI TA OTATIOTIKA TEOT Oev
TTAPEXOUV KATTOIO AKPIBEC OTTOTEAECHA, AAAG TNV TMBavATNTA TTOU UTTAPXEl Va
gival n utréBeon owoTr. H aitia AdBoug diaxwpiletal e duo karnyopieg (Mv
2).

e TutTOU |

e TutTOU lI
Ta AGBn TNG TTPWITING KATNYOoPIag TrapatnEOUVTal OTAvV  OTTOPPITITETAlI N
MNdeviky utréBeon TN OTIiyM TTOU gival cwaoTrl. Ta AdBn 1ng deutepng
Katnyopiag TtrapartnpouvTal  otav i AavBaopuévn  undevikr  uttdBeon

ATTOBEXETAI WC OWOTH.

Mivakag 2. Eidn o@AAUATOC KATA TOV EAEYXO TNG MNdEVIKAC uttdBeonC (Mnyn:

Dytham 2003)

Atrodoxn Mn Amrodoxn
Ho ZwoTn 2WaoTo Z@aApa Toutrou |
Ho AdBog 2@aApa Totrou i 2WaoTo

21O TTEQICCOTEPQ OTATIOTIKA TEDT €XEI ETMIKPATATEl VA XPNOILOTTOIEITAI N TIWA
a=0,05 wg 6pio yia Tnv amoéppiyn NG KINdeVIKNG uttdBeong. Ooo xaunAdTePN
n TipR a 1600 pewwveTal Kal n mlavétnTa Tou Tuttou | CQAAUATOG, Evw
au&dveral TapdAAnAa n mBavortnta yia Tutrou |l o@dAua. Zuvnbwg oTIg
TTEPIOTOTEPEG TTEPITITWOEIG EiVAI TTPOTIMOTEPO VA  XPNCTIMOTTOIOUVTAI TIMEG TTOU
EAATTWVOUV TOV TTPWTO TUTTO GQAAUATOG. To TTapammdvw wotdco dev gival
QTTOAUTO. ZUYKEKPIMEVA OTN YEVETIKA diatpnon eivar o emKiviuvo TO

OQAAPa Tou BEUTEPOU TUTTOU KABWC PTTopEl va odnynoel otnv £€a@Avion evog
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€idoUC OTNV TTEPITITWON TTOU O €PEUVNTNC BewpPOEl CWOTH MIG PNBEVIKA
uTTéBeon TTou (T1.X 0 TTANBUCoNSC cival oTaBepdC) eival AavBaouévn (Allendorf

2007). Ztnv TTapouca gpyaacia xpnoiuotroonke a=0,01.

1.4.4 X* TeoT

AtroteAei évav ammd TOUG QTTAOUCTEPOUC N TTAPAMETPIKOUC EAEYXOUG.
Baoiletar otnv 10éa eAéyxou OAwv Twv dedopévwy Kal OxI hévov, yia
TTapdadeyua Tou PEoou. To TEOT auTO £QAPUOZETAI e OKOTTO:

o Tov éAeyxo KaAAC TTpocapuoync (goodness of fit)

e Tov éAeyxo avetapTnaiag

o Tov éAeyX0 OMOYEVEIQC.
O TTpwTOG EAEYXOC OUYKPIVEI HIO BEIYUATIKA KATOVOUr O oxéon ME KATTOIA
eCe1dikeupévn TTANBUCHIaKr) katavoury. AnAadr}, cup@wva e TNV TTPWTN
epapuoyry eAéyxouude av kdrmroia dedopéva  TTPOoCapPUOlovIal Of  KATTOIX
BewpnTIKA KATAVOMr TTOU Ba avauevoTav CUMQWVA  HE TIC UTTOBECEIC Kal TN
Bewpia. O deuTtepog EAeyXOC TTpayATOTTOEITAI OTAV KABE TUNMA TOU DEiYHATOG

MTTOpPEl va TagivounBei oe TouAdxioTov duo katnyopies. Otav Ta dedopéva
TAEIVOUOUVTAI OF TTEPICOOTEPO ATTO £V XOPAKTNPIOTIKA, TOTE WTTOPOUV va
TTAPACTABOUV [E TTIVAKES TTOU AEyOVTal TTIVAKEG CUVAQEIAC. TEAOG OTOV EAEyXO
oMoyévelag €xouue Tagivounon Trou TrEpIAaPPBAvel T diaipeon  KATTOIOU
ouvoAou (TTANBUCGC) o€ UTTOCUVOAG (UTTOTTANBUGHOUC) CULPWVA [E KATTOIO

IBIAITEPO XAPAKTNPICTIKO.

1.4.5 XpAo1peg nEOODBOI ETTEEEPYAOIAG YEVETIKWY DEDONEVLV
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21N emegepyacia yeveTikwy Oedopévwy Bpiokouv HEYAAN eQapuoyny Ta
TeAeuTaia xpdvia o1 duo akdAoubeg pEBodoI:

o ML (Maximum likelihood)

e Bayesian approaches and MCMC (Markov chain Monte Carlo)

Me Ttov 6po likelihood evvoeital n mOavdTNTO va TTAPATNPNOEl KAVEIC TA
dedopéva divovtag o€ pIa TTaPAPETPO ouyKeKPIKEVN TIUA (TT.Xx Nm=10) kdtw
atrd éva Bewpoupevo poviéro. O ML péBodor utroAoyifouv TNV TIMA TNG
TTAPAMETPOU VIO TNV OTTOIA yiveTal JEyIOTN N TBavATNTA va TTapaTnenoouyv Ta
dedopéva KATW aTTd TIC CUVONKEG TTOU ATTAITEl TO €KAOTWTE MOVTEAO. To
MEYAAUTEPO TTAEOVEKTNMA TWV TTAPATTAVW HEBODWV gival OTI g avTiBeon e Ta
TTPOAVAPEPBEVTA OTATIOTIKA TECT XPNOIMOTTOIOUV OAa Ta Oedopéva Kal dev
Bagcifovtar o éva yevikd oTaTIoOTIKO WETPO (T.X Fe). Eivan duvatrd duo
dlaopeTikG oer dedopévwy va dwoouv id1o X Fg, KATI TO OTT0iO €ival
Aiyotepo mBavé e 1ig ML uebddoug. MNa Tov mapatrdvw Adyo or ML pébodol
BewpnTIKA gival Kal o akpPIBAS atmd TG TTponyouueves. MNapdia autd ol
TTapaTTdvw PEBODOI ATTaITOUV PEYAAQ OET BeSOUEVWY KABWE OTNV TTEPITITWON
TTOU  XPNOIJOTToIoUVTAl  0f  MIKPpA  Ociyuata  divouv  Aiyotepn  akpiBn
atroTEAETHATA OTTO TIC KAQCIKEC UEBODOUC.

O1 Bayesian p€Bodol dia@épouv Ao TIG TTPONyouueveg o€ dUO onueia
KUpPIiwG.

1. H mBavdrnta 1mmou divouv gpunveusTal DIGPOPETIKA atrd QUTHV TTOU
Bivouv Ta OTATIOTIKA TECT TTOU £XOUV TTPOAVAQEPBEl. ZTa TeAeuTaia n P
OUCIOCTIKA QVTITTIPOCWTTEUEI TO MECO QTTOTEAECMA TTOU QVAMEVETAI
ETEITA OTTO  OUVEXOMEVEC ETTAVOANWEIC TOU  TTEIPAUATOC.  2TNV

mTepiTTwon Twv Bayesian n mBavotnta tmrou divel n uéBodo¢ eival
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€UKOAOTEPO va gpunveubei. Mia P=0,8 yia Trapddeiyua cuvettdyetal O
utTdpxel 95% molavotnta n egetalduevn TTapdueTpog T.X Ne va gival
Katw atd 100.

2. O1 mapamdvw MPEBODOI €xOuv TNV IKAVOTNTA va XPNOIYOTTOIOUV KAl
TTpoyevéaTepa dedopéva Kal TTANPoQopies (TT.X PUBMO PETAAAAENG aTTo
ONUOCIEUUEVEC  ETTIOTNUOVIKEC  EPYQOIEG) OTOV  UTTOAOYIOMO NG

mOavoeTNTAG YIa TNV aTréppIwn 1 KN Miag utréBeong (Box & Tiao 1992).

H teAeutaia 1810TNTa TWv PEBSDWY €KTOC OTTO TO CNUAVTIKOTEPO TTAEOVEKTNUA
TOUG €xEl yivel QITia yia KPITIKA Twv TTapatTavw HEBODdwWVY KaBuwg TTOAAOI
gpEUVNTEG 1IoxUpiovTal OTI Ta aTToTEAéouaTa eCapTwvTal atmd 10 €id0C Twv
TTPOYEVECTEQWY TTANPOPOPIWY TTOU Ba xENOILOTTOINBOUV e CUVETTEIQ va
XAvouv gg  avTiKEINEVIKOTNTA.  QOT1d600 O emdPACEIC TTOU  QOKOUV
TTPOYEVECTEPES TTANPOPOPIEC UTTOPOUV VA TTOCOTIKOTTOINBOUV HE T AeyOuevn
avaiuon euaiocBbnaoiag (sensitivity analysis) (Allendorf 2007).

O1 utroloyiopoi Twv  Bayesian peBOdwv  yivovrav  XpnOIMOTTOIWVTAG
TTOAUTTAOKO  JOVTEAQ KOl xpovoPRopa MoviéAa. H  evowpdtwon  Twv
UTTOAOYIOTIKWY pEBGBdwY MCMC (Markov chain Monte Carlo) €xel dieukoAUvel
ONMOVTIKA TNV epapuoyr Twv Bayesian peBodwv. H MCMC aTtroteAei pia
pMeBodoAoyia, n otroia KAveEl XPAON Kal OTOXAOTIKAG Bewpiag, yia Tnv
dnMIoUPYIa KATAVOUWY TTIBAVOTATWY OE TTOAUTTAOKEG TTEQITITWOEIC HE MEYAAO
TTAABOC peTaARANTWY, KATI TO 0T1T0i0 Ba ATav 1IBIaiTEpa SUCKOAO €wg aduvaTo JE
avaAuTikég eClowaoelg. H MCMC ouvduddel to Markov chain povTtého, To oTToio
Bewpei Ta OTOIXEIO WC MEAN MIAG aAuGidag aTnv OTToia TO OTOIXEIO £€apTATAl

atrd 10 TIponyouuevo, ue Tn diadikaoia Monte Carlo n otroia emAéyel éva
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TUXQIO VOUMEPO TO OTTOIO Eival QTTAEAITNTO YIa TO KABE Brua TG aAucidag

Markov (Beaumont & Rannala 2004).

1.4.6 AMOVA (Analysis of Molecular Variance)

H AMOVA e¢ival pia yeBodoloyia avadAuong TngG TTOIKINOPOP®Iag n oTroia
XpnoiJotrolei poplakd dedopéva atmd v avaiuon Tou DNA pe poplakoug
Oeikteg. H AMOVA diagéper atrd tnv avaiuon diactropdg ANOVA oTo Ol éxel
N duvaTdTNTA VA EVOWMATWOEI EVOAANAKTIKEG UTTOBECEIC WC TTPOC TNV EEENIEN.
Etiong o0 €Aeyxog Twv UTTOBECEWY YIVETAI XPNOCIMOTTOILVTAS permutational
MEOODOUCG pe cuvétTEld va pnv atraiteital Ta dedopEva va akoAouBouv Tnv
kavovikr] karavour. H AMOVA opadotroiei Toug TTANBUCUOUG O€ YKPOUTT KOl
otn ouvéxela utroloyilel TIC dla@opéc oe Tpia emitreda. AlaQopéC HETALU
atdépwy ToU TTANBUCUOU, DIOPOPES PETAEU TTANBUCUWY TTOU QVAKOUV OTO i8I0
YKPOUTT Kal TEAOG BIaQOopEG METALU yKPOUTT TTANBucpwy. MNa ta mapatrdvw
XPNOIMOTTOIEI QVTIOTOIXO TOUG TTOPOKATW OUVTEAEOTEG Dst, Dsc Kal Per.
ZUVOTITIKA Ta BripaTa TTou akoAouBouvTal otnv AMOVA gival Ta akdAouBa:

1. ZKOPAPIoNO  Twv  AAANAOUOPQWY  TTOU  TTPOKUTTTOUV  O1md  TO
XPNoIJoTToIouuEVO molecular marker.

2. YT1oAoyIouO¢ TTIiVAKAO YEVETIKAG ATTO0TACNC.

3. Ailatutrwon ummébeong w¢ TPOog 1O dlaxwpPIoNd TOU  YEVETIKOU
TTOAUMOPQICHOU (0uadoTToinon TTANBUCHWY GE YKPOUTT).

4. ‘EAeyxog tng utrdBeong (Mengoni & Bazzicalupo 2002).
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1. 5 Tpo1rOI YITOAOYIOHOU TNG YEVETIKI|G TTOIKIAOHOP@iag

1.5.1 Méon Erepoluywria

H péon erepoluywria gival ammd T TTO CUXVA XPNOILOTTOIOUMEVA METPA
YEVETIKOU TTOAUMOP@PIOHOU. ZUuvHBWC XPNOIKOTTOIEITAlI O TTAPAKATW TUTTOC YIA
TV €UPEON TNG MEONG QVAMEVOMEVNG ETEPOCUYWTIOG OE N YEVETIKOUG TOTTOUG

evO¢ TTANBUGOU:

He=1 - Z?=1pt?

Eivar eukoAétepo va  utroAdoyioTel n eTepoluywTia aQAIPWVTAG TNV
QVaNEVOHEVN opoluywrTia KaBwg utrdpxouv Alyotepa opoluywTta atrd Ol
eTepOlUywTa. To TTaPATTAVW QAiVETAI KABapa& OTIC TTEPITITWOEIC OTTOU OF £Va
YEVETIKO TOTTO UTTAPXOUV TTEPICTOTEPA QTTO OUO aAANAGHOpP®a. YTTapxouv
TTOAAG XapAKTNPIOTIKA TNG pEoNG eTepoluywrTiag Trou TNV KaBioTolv 1Biaitepa
TTOAUTIMO JETPO METPNONG TNG YEVETIKNG TTOIKIAOMOP®@IAC OTTWG TO OTI QaiveTal
va QTTOTEAEl OXETIKA a&IOTmoTo MPETPO METPNONG TN avTidpaong &vog
TTANBUCHOU TN QUOIKA £TTIAOYN, KABWC ETTIONC KAl UETPO UTTOAOYIOMOU TWV
OUVTEAECTWYV £vOOyapiag.

EkT6¢ ammd TN HEON ETEPOlUYWTIQ OE OPICHEVEG TTEPITITWOEIC MTTOPEI VO
XPNOIKMOTTOINBOUY yIa TN METPNON TOU YEVETIKOU TTOAUMOP@ICHOU N avaloyia

TWV TTOAUHOPQIKWY YEVETIKWY TOTTWY KABWC Kal 0 apIBUOS aAANAOLOpPWY
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evog yevetikou TotTou. ‘Evag yeveTikog 1OTTOC Bewpeital TTOAUPOPPIKOS dTav o€

auTtdVv TTAPATNEOUVTAI TTEPICCOTEPA TOU EVOC aAANASOPYA.

1.5.2 MovTtéAo Hardy-Weinberg
To povtého Hardy-Weinberg atroteAei 10 ammAOUCTEPO KAl CUVAMG TO TTIO
BepeAwdeg PMOVTEAO TNG Bewpiag TNG TTANBUCMIOKAC YEVETIKAG. To HOVTEAD
QTTAITEI VO IKAVOTTOIOUVTAI OI TTAPAKATW TTPOUTTOBETEIC

e Tuxaia ouleugn PMETAEU TWV ATOMWY TTOU ATTaPTICOUV TOV TTANBUCLO.

o ATTOUGIO PHETAAAGEEWV.

e MéyeBog TTANBUCIOU TTOU TEIVEI OTO ATTEIPO.

e ATTOUGIO QUOIKAC ETTIAOYNG.

e ATtrouadia yovidlakng porg.

MANBUCPOC TTOU IKAVOTTOIET TIC TTaPATTdvw TTPoUTTOBEéCEIC Ba diatnEoEl TIg
ouxvoTNTEC TWV AAANASLIOPPWY TOU OTABEPEC atTrd yevid o€ yevid kal dev Ba
epoavioer €CENEN. EmimmAéov o1 ouxvoTtnteC Twv mOAVWY yeEVOTUTTWY Ba
TEPIYPAQOVTAl aTTO SIWVUMIKAC HMOPYPAS CUVOPTACEIC TwV CUXVOTATWY TWV
AAANASHOPPWY. ZTNV ATTAOUCTEPN TTEPITITWON £EETAONG EVOC YEVETIKOU TOTTOU
ME BUO AAANAGUOP@a £0Tw A KOl O PE CUXVOTNTEG P KAl g QVTIOTOIXQ TTOU
Bpioketanl o 1coppoTria Hardy-Weinberg o1 cuxvOtnNTeG Twv YEVOTUTTWY TNG

ETTOHEVNC YEVIGC BivovTal amrd T oxéon (p+q)? (Miv 3).

Mivakag 3. XuxvoTnTeg yevoTuTTWY CUMPWva pe Hardy-Weinberg.
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MevoTUTTOC | AA Aa aa

TuxvoTnTa | p* 2pq q

O1 Tropatrdvw cuxvoTtnteg Ba diaTnpnBouv oTABEPES OTIC ETTOMEVES YEVIEG ME
QTTOTEAECMA va PNV uttapger €CENIEN. To povtéAo Hardy-Weinberg utropei
EUKOAQ VO EQAPMOCTEI KAl OE TTEPICOOTEPA AAANAOUOPQa e BAon Toug dUo
TTOPAKATW KAVOVEG:
1. H avapevépevn ouxvotnta yia kdBe opoluywto divetar amd 1N
ouxvOTNTA TOU EKACTWTE AAANASOPPOU OTO TETPAYWVO.
2. H avauevéuevn ouxvotnta yia KaBe erepoluywto divetal amo 10

BITTAGGI0 YIVOUEVO TWV CUXVOTATWY TwV BUO GAANASHOPPWV.

To povréAo Hardy-Weinberg OleukoAUvVEl ONUAVTIKA TNV TTEPIYPAPN] TNG
YEVETIKNG TTOIKINOMOPQIAG TwY TTANBUCHWY, KABWCE ETTITRETTEI TNV TTEQIYPAPN
TOU TTANBUCOU e BAon TIC CuxvOTNTES TWV GAANASUOPPWY TTOU EUPAVICOVTal
o€ KATTOIO YEVETIKO TOTTO, QvTi TNG TTEPIYPAPAS TOU ME PACn TOug MOAVOUS
YEVOTUTTOUG TTOU TTPOKUTITOUV. H trapatrdvw OSieukOAuvon @aivetal KaBapd
QKOMN KAl OTN OXETIKA OTTAr] TTEPITTTwon Twv 10 yeveTIKWY TOTTWY pE dUO
aAANAGuOop@a o kaBévag Otrou utrdpxouv 59.049 BIAQOPETIKOI YEVOTUTTOI
(Allendorf 2007).

2Tnv  emmegepyacia Twv  yeEVETIKWY OedOpEvwyY  aPOU  UTTOAOYIOTOUV Ol
ouxvoTNTEC TWV GAANAOUOPPWY TTOU EPAVICOUV O UOPIaKOI BEIKTEG, EAEYXETAI
Qv QUTEC TTAPOUCIAZOUV OTATIOTIKWGS ONUAVTIKEC DIGPOPES HWE TIC CUXVOTNTEG
TTou divel TO PovTéAo Hardy-Weinberg. Ta TAEOV KOIVWG XPNOIMOTTOIOUNEVA

TEOT eival ol BIdopec TrApaAayéC Tou X2 TeOT. T TIAPOTIAVW TEOT N
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MNBevIK) uttdBeon Bewpei TTAavTa 611 0 TTANBUCWOG BpioKeTal OE 1ICOPPOTTIA
Hardy-Weinberg. O1 BaBuoi eAeuBepiag icouvTal pe N diagpopd Tou TTAriBoug
TwWv MOavVWY YEVOTUTTWY ME TO TTANBOC Twv aAAnAduopowy. [Mpémer va
onuewBei Om ta dedopéva TTPETTEI va €ival O YEVOTUTTIKI HWOPO®N YIa va
epapuooTtei To poviéAo Hardy-Weinberg. Etriong ta dedopéva mpémel va
TTpoépxovTal amd codominant JeiKTeC OTTWG 01 MIKPOBOPUPOPOI, KABWS o€
diaopeTiky mepitTrTwon Oev eival duvatry n diIdkpion OuolUywTwy  OTO
Kupiapxo aAANASHOP®O atrd Ta £TEPOJUYWTA.

2TIC TTEPITITWOEISC TToU O €€eTalOpevog TANBUCUAC aTTOKAivEl aTTO TNV
icoppotria Hardy-Weinberg &iakpivoupe 800 TTEQITTTWOEIC  €iTE  EAAEIYN
eTepoluywriag €ite TTAedvaopa eTepoluywrTiag. O1 AGyol yia Ta TTOPATTAVW Eival
TTOAOI KOl TTOAUTTAOKOL. EVvOeIkTIKG avaépeTtal o011 EANewn eTepoluywyiag
TTAPATNEEITAI OE TTEPITITWOEIC MIKPWY TTANBUCUWY OTOUC OTTOIOUG £XEI MEYAAN
ETIOPACN N YEVETIKN TTAPEKKAION, TTAPATNEEITAI PN TuXaia ouleugn, MWEYAAO
Toc00Td evdoyauiag, @aivéuevo Wahlund kATT. MAcdvaoua etepoluywrTiag
MTTOPEI va eUQAVIOTEl O€ TTEQITITWOEIC OTTOU TTapartnpeitar diactaupwaon
METAEU VYEVETIKA QTTOMOKPUOMEVWY TTANBUCUWY, BIAQOPEC OTIC TUXVOTNTEC
OAANAGUOPOPWY aVAUECTO OTA QUAETIKA Xpwpoowuata (Allendorf 1994).
QoTtéo0 cival amapaitnTo va onuelwdei 6T N amokAIon atmd TNV 1I00PPOTTIa
Hardy-Weinberg utropei va o@eiletal kKal o€ GAAOUG TTAPAyovTES OTTWE [N
QVTITTPOOWTTEUTIKO  Beiypa,  TTapoucia  PNOEVIKWY  AAANASUOPOWY  HE
QTTOTEAECHUA VA UTTAPXEI UTTEPEKTIMNGN TwV OJOJUYWTWY K.Q. ME CUVETTEIQ va
gival DUOKOAN n dieEaywyr] CUNTTEPACHATWY. O aTTOTEAECUATIKOTEPOG TPOTTOG
yia va diakpiBei av n EAAEIWn eTepoluywTiag oPEiAETal O UN Tuxaia ouleuén i

oe PNdevikd aAAnAduop@a eival va eCeTaoTel av N EANeIwn eTepoluywTiag
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TTAPATNEEITAI  OTOUG iBIOUG  YEVETIKOUG TOTTOU yIa ATOMG  DIGQOPETIKWV
TANBUCUWY, OTTéTE UTTAPYoUV TBAVATATA OTOUG TTAPATTAVW YEVETIKOUG

161TOU PNdEVIKA aAANASuOop®a (Allendorf 2007).

1.5.3 F-Statistics

Ta F-statistics atmmotreAoUv PECO EKTIMNONG TOU YEVETIKOU TTOAUMIOPQICUOU.
AnpioupyniBnkav atmd tov Sewall Wright (1931,1951) kai xpnoIdOTTOIOUVTAl
eupéwg péxpl onuepa. Ta F-statistics Bewpouv 0TI 0 CUVOAIKOS YEVETIKOG
TTOAUMIOPQPICHOG £vOC €idoug DlaxwpEIiZETal GTOV TTOAUMOPQICHO TTOU aTTavTATal
péoa oe évav TTANBuoud Tou €idoug Kal OTOV TTOAUMOPQICUO METAEU
TANBuopuwy. Ta F-statistics amroreAouvral amrd TOUC TTAPAKATW CUVTEAECTEC:

e Fis 0 otroiog eival deikTNG METPNONGS TNS EAAEIWNG £TEPOJUYWTIAC PETAEU
atdépwyv evog TTANBuouou. Aivetal atrd tn oxéon: Fis=1-(Ho/Hs), 6trou
Ho n péon tmraparnpoupevn £tepoluywTia Twy TTANBuouwy Kal Hs n
Méon avapevouevn etepoluywrtia OAwv Twv TTANBuopwy. [Maipvel
BETIKEC TIMEC VIO TTEPITITWOEIC EANEIMUATOG ETELOCUYWTIOG KAl APVNTIKES
av uttdpxel TTAedvaoua eTepoluywTiac.

o Fs7: EKQPAlel TN YEVETIKE TTOIKIAOMOP®Ia HETALU TTANBUC WY Kail diveTal
amd 1 oxéon Fst=1- (Hs/Hy) émou Ht n OuvoAikr avauevouevn
erepoluywria av Bewprijooupe Ot uttdpxel TTaviuigia, dnAadry dev
UTTapXOUV BIAPOPETIKOI TTANBUGOI.

o Fi1: EKQpAlel TN GUVOAIKR) YEVETIKN TTOIKIAOMOP®Ia, dNAAdr TN YEVETIKN

TTOIKINOMOP®Ia  TTOU  TTAPATNPEEITAlI  PETAEU UTTOTTANBUCUWY Kal TN
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TTOIKINOHOPQIa TTOU TTAPATNPEITAI JETAEU ATOMWY EVOG UTTOTTANBUGOU.

Aiveral amd n oxéon Fir=1 — (Ho/Hr)

O1 Tropatmdvw OUVTEAEOTEG QTTOTEAOUV MECO METPNONG TOU EAAEIMPATOG
eTepoluywriag o€ oxéon ME TNV avauevopevn erepoluywTia TOU HOVTEAOU
Hardy-Weinberg. Amd T1oUug¢ Tmapatrdvw  OEiKTEG O  TTO  EUPEWS
XPNOIMOTTOIOUMEVOCS gival 0 Fst 0 otroiog Traipverl TipéG atrd 0 €éwg 1. MNa TIPEG
TTou TIANCIAlouv 10 PNdév o1 utmrd eg€taon TTANBUCUOI  TTapouacialouy
ONMAVTIKEG OMOIOTNTEG, €VW YIA TIMEG TTou TTANOIAlouv 10 1 UTTAPXOUV

ONMAvTIKES DIAPOPES. ZTIC TTEPITTTWOEIC TTOU TTapaTtnEEiTal yovidiakr por) o Fst

divetal atrd 1 oxéon: Fst=

OTTOU M 0 PUBNGS yovidiakng pong kal N
4dmN +1

TO MEYEBOC TOU TTANBUGOoU. Mpétrel va onueiwBei 611 n yovidiakn pory Trailel
IB1aiTEPA ONUAVTIKO POAO OTNV TTANBUCHIAKN YEVETIKI KABWG XauNArR yoviSIakn
por] Ba odnynoel og evdoyapia (inbreeding), evw Kal n TTOAU uwnAr yovidiakn
pory MTTopei va odnyrioel o€ pEiwon TNG APMOOCTIKOTATAG TOU €VONUIKOU
TTANBUCOU TTPOKOAWVTAG TO QaIvOuEVO outbreeding depression (Allendorf
2007). Or1 TTapatrdvw CUVTEAEOTEG TTPoodiopioTnkav apxikd amd tov Wright
YIO TNV TTEPITITWON YEVETIKOU TOTTOU [E OUO aAANASUOPPa Kal OTN CUVEXEID
ETTEKTAONKAV yIa Tpia 1 TTEPIcCOTEPA aAAnASuopea atmd tov Nei, 0 oTToiog
ovouace toug ouvteAeoTeg Gis, Gst kal Gir. Zripepa mmaviwg of F kar G
OUVTEAECTEC XPNOIMOTTOIOUVTOI Cuxva xwpic didkpion otn  PBiIBAIoypagia

(Allendorf 1996).

MNeplopiouoi Tou oUVTEAEDTA FsT KOl XPAON EVAAAOKTIKWY OUVTEAEOTWY
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H alomotia tou Fst €AQTTWVETAI OTNV TTEPITITWON OTTOU 01 €£€TAlOMEVOI
YEVETIKOI  TOTTOI  TTAPOUCIAlouv  UWNAG  emiTeda  TTOAUMOPPICUOU  OTTWG
oupBaivel oTNV TTEPITITWON TWV HIKPOBoPUPOPWY, OTTOU O CUVTEAEDTAG divel
XOMNAOTEPES TIMEC aTTO QUTEG TTou Ioxuouv. Evag emmimmAéov TepIopIouds Tou
Fst civar o1 Oev AaupBdvel ummown Ttnv T1AQUTOTNTG Twv  £€eTAlOMEVWY
AAANASHOPOWY ( TT.X YEVEAAOYIKEC TTANPOPOPIES, MNKOC QAANASHOPPOU KATT).

O ouvteAeotg Rst gival avaloyog Tou Fst kal TTpoadiopileTal wg n avaAoyia
NG JI00TTOPAC OTO MNAKOC TwV AAANASUOPQWY TTOU OPeiAeTal 0 BIAPOPEC
METOEU TwV €geTalOMEVWY TTANBUCWY. O TTapatTdvw CUVTEAEOTAG Bewpei Ot
KAOe HETAANQEN WETARAAAEI TO UAKOC €vOC AAANASUOPPOU KATA £va Brua TN
Qopa (1Y TpooTiBeTal 1 agaipeital CA). H onuacia Tou TTopatravw EYKEITal
o010 OTI TTANBUGCHOI TWV OTToIWY T AAANASUOPPa BlIaPEPOUV KATA Aiya BrApaTa
Ba éxouv onuavTik yovidiokr pory HeTagu Toug. O ouvteAeoTg Rst divel o
afiémoTta  amoteAéoupara otav T Oedopéva  TTPOEPXOVTAl  ATTO
MIKPOBOPUPOPIKOUG YEVETIKOUG TOTTOUC.

‘Evag dAAog Oeiktng eivar kol 0 Pgr 0 OTToiog AauBAveEl utTOWn Kal
YEVEAAOYIKEG TTANPOQOPIEC TwWV aAANASpopewy. O Pst OTTWG KAl 0 Rst
TToAaTTAaoIdlouv TNV TINR Tou Fst ME €vav  OUVTEAECT) O OTT0IOG
QVTITTPOCWTTEVEI TA ETTITTEDQ DIGPOPOTTOINCEIC WETAEU TwV GAANASUOPYWY,
XPNOILOTTOIWVTAG YEVEAAOYIKEG TTANPOYOPIEC KOl TTANPOPOPIES YIA TO MWAKOG
TwWV aAANASUopewy OTO gel nAekTpo@dpnong avriotoixa. ‘Eva GAAo Koivwg
XPNOILOTTOIOUMEVO  METPO  €UPECNC  TNG  YEVETIKAG ammdoTacng METAEU
TANBucpwy  eivalr o Oeiktng D (Nei 1988). O Ttapamdvw  deiKTNG

dnuIoUPYABNKE YIO ATTOMOVWHEVOUS TTANBUCIOUC GTOUG OTTOIOG N yovIBIaKA
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pon €ival n eAaxiotn. QoTéco @aivetal va divel aflOTTIOTA ATTOTEAECUATA KAl

YIQ U aTTopovwuévoug TTANBucoug (Paetkau et al 1997).

1.5.4 Asvdpoypdaupara

Katd tnv mTapouciacn dedopévwy TTANBUCUIOKAG YEVETIKAG €ival TTOAU GuxVvh
n xpnon oevdpoypaupdtwy. lMa TNV Kataokeury evog BevdpoypdupaTog
uTTOAOYIZETaI aPXIKA évag TTivaKAG €100D00U YEVETIKWY ATTOOTACEWYV (genetic
distance matrix EIK 1) kal OTn OUVEXEIQ ME TN XPNON GAYOPIBUWY OTTWG
UPGMA otnv Eik 2 (unweighted pair group method with arithmetic averages)
kal 0 Neighbor-joining. O TeAeutaiog eival 1IBIaiTepa xproipog oe dedouéva Ta
otroia TrepIAaPPBAvouy TTANBUCHOUG o1 OTToiol €EeAiXBNKaAV HE ONUAVTIKEG
dIaQopéc w¢ TPOC TO pPUBPS  €EEMIERC Toug. Mo TNV KATOOKEUN
devdpoypapudtwy cuxvn gival n xpnon Twy Pebédwy parsimony. H apxn Twv
TTapamdvw PeBSdwy Bewpei 0TI TO KATaAANASTEPO Bevdpdypapua, atmd T10
TTAABOC Twv duvatwy devdpoypapudTwy, gival autd TTOU ATTAITEN TO AlyOTEPO

duvaro etitredo e€ENIENC (Allendorf 2007).

Mivakag 4.Mevetkry améoracn (D, Nei 1972) yia 1évie TTANBUGUOU
TéoTpoPag atrd Aipvn otnv TTepioxy Maine twv HIA. Amo: Godt et al

1997.
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FL1 FL2 FL3 SC NC
FL1 =
FL2 0.001 =
FL3 0.003* 0.002* =
sC 0.029 0.032 0.030 o
NC 0.059 0.055 0.060 0.062 <
FL1
FL2
FL3
= SC
| NC
0.064 0.048 0.032 0.016 0.000
Genetic distance

Eikéva 1. Aevdpdypappa pe Baon tov alyopiBuo UPGMA. Atré: Godt et al

1997.

1. 6 Breeding

2TIG UDATOKOANIEPYEIEG UTTAPXEI MEYAAO €vOIQQEPOV YIA TOV EVTOTTIONO TOU
YEVETIKOU TTOAUMOPQICHOU O OTTOIOC €XEI ETTITITWOEIC OTN QUOIKN ETTIAOYH.
YTapxel €Vviovo evBIQQEPOV YIa TOV TTPOCDIOPICHO TWV YEVETIKWVY TOTTWYV Ol
otroiol  KaBopilouv TTOCOTIKA XAPOKTNPIOTIKA (T1.X Bdpog, MAkog). To
TTPORANMA pE Ta TTapaTTavw eival O1I oTNV TTANBWEA TWV TTEPITTTWOEWY TA
TTOCOTIKA XAPAKTNPIOTIKA eAEyxovTal aTrd TTOAAQTTAOUC YEVETIKOUG TOTTOUC Ol
oTT0i0I AAANAETTIOPOUV PETAEU TOUG ME QTTOTEAECHA va gival kai SUOKOAO va

TpocdiopioToly. To TPOPRANMa yiveral okdpa O TTOAUTTAOKO KOBWSE n
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YEVETIK TTOIKIAOMOP®Ia GAANAETIOPA pE TO QUOIKS TTEPIBAAAOV. Av Kal N

€peuva PpioKeTal O TTPWTAPXIKA OTAdIO AkKOUG O Poplakoi OEiKTEG TTOU

eMgaviCouv T MeyaAutepn xpnoipdtnta eival ta SNPs, Microsatellites kai

AFLPs. Ta dedopéva twy TTapatrdvw JEIKTWV UTTOPOUV VA ETTEEEPYACTOUV E

T OTAOTIKA TEOT TOU [Miv 4

Mivakag 5. Mepiypagry diabGEoiywy TECT yia TOV TTPOCDIOPICHO YEVETIKWVY TOTTWVY TTOU

emdpouv oTn QUOIKr €AoY (Mnyr:Guinand et al 2004)

YEVETIKOUC T6TTOUG

amd ONUOYPAPIKOUG

TAPAYOVTEC

Ovopacia TeoT MpoéAguon Baoiki apxi TE0T MAgoVEKTApATA MeiovekTApaTa
dedopévwv
Lewontin-Krakauer Multilocus Mapartnpouluevn ATAS o1n xprion Emidpaon douAg twv
diaomropd Fsr peTal WOV TANBUCUWV.
YEVETIKWYV TOTTWV Ymdpyouv
Anpoaigdoeig pévo yia
ahhoévqupua
Beaumont-Nichols Multilocus Karavoun Fsr ouvaptioel | Asv smnpeddetan | Arautel peydho o€t
TOU pUBPOU PETAAAGENG amd 1 Oouf TOU | DEDOMEVIWIV
TANBUGHOU
Vitalis et al Multilocus Mapartnpouluevn EUkoAn aviyxveuon | Anuogoiedoeg yévo yia
S1a0mopd For HETAEU TWV | YEVETIKWV 16wy | ahhoévluua.  Atrautei
YEVETIKWYV TOTTWV aTou¢ OTroiou¢ | MEYAAO OET DEDONEVIIV
Aappdvoviag uoyn £mIdPA n €mAoyh
(PUAOYEVVETIKEG
TANPOPOpPIEC
Schlotterer Multilocus Z1nv ToikoAopopoia Twv | EIdIKG oxediacpévo | MeydAog OYKOC
sTavoAPEWY o¢ | yia dedopévwv.
YEVETIKOUC TOTTOUG | MIKPOBOPUPOPOUC.
MIKpodopuPbpwv Agv smnpeddeTal
amd T0 pubuobd
METAAAGENC
Akey et al Multilocus Alaommopd Fgr o SNPs | Agv smnpeddeTal | Atrautei

mTpolTdpyxouca yvwaon

TOU YOVIDIOUATOG
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1.7 T'eviKa oToIXEia yIa TOV axIvo (Paracentrotus lividus)

H ZAtTnon Twv axiviov CuveXwE QuEAvETal, KUPIWG yIa va IKAvoTroinBei n
laTwviky ayopd. Auo €idn Tapadociakd KatavaAwvovTtal oTIC MeooyelokES
Xwpeg 10 Paracentrotus lividus kalr 10 Echinus esculentus. Topouoia €idn
katavaAwvovtal otn Méon AvatoAr, 1Biwg tnv lamwvia, tn XIAQ kair 10 Néa
Znhavdia. Adyw 1n¢ augnuévng Zntnong €idn Tou Boépeiou ATAQVTIKOU
glodyovtal otnVv latmwvia, kal €xer avatTuxBei n aligia axiviov ota vepd Tng
AucTtpaAiag ato latrwvikd TTAoia (Thorpe et al., 2000).

O1 yovadeg Twv axivwy atroteAouv €idog TTOAUTEAEIOG OTIG ayopEg TNG NOTIAg
Eupwtng (1000 tévor eTnoiwg) ko TG Aciag, pe 101aiTEPA UWNAEG TIMEC
(Grosjean et al., 1998). To 1996 n TTOCOTNTA OXIVWYV TTOU KATAYPAPNKE OTIG
IxOudokaheg oe Traykdopio emiedo aviABe otoug 112.000 tévoug. H XIAA
KaTéxel TNV TpwTn Béan ue 54.000 tévoug £TnNoiwg Kal akoAouBouv ol HIMA e
33.000 1évoug, n latrwvia pe 14.000, o Kavaddg pe 1.400 1évoug, n loAavdia
pe 923 1évoug kail N Néa ZnAavdia pe 800 tévoug. Ztnv EANGSa ta £idn axivou
TTOU KATAVAAWVOVTAI KUPiwg gival Ta Sphearechinus spp., Paracentrotus spp.

kal Psammechinus spp. (Keesing & Hall, 1998). Emionua oToIXEia yIa TIg
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OAIEUMEVEG TTOCOTNTEC OTNV XWwpa Hag dev uttdpxouv. QoTO00 eKTIUATAI OTI
aAigvovTtal 10 Xpévo TTavw 7,5 tn ( Bageidng, adnuocicuta otoixeia). 21N
XWPA MOG UTTAPXEl VOPOBETIa TTOU ATTayOPEUEl TNV QAIEId TOU QxXIVOU o€
OPICMEVEC TTEPIOXEG, EVW UTTAPXOUV ETTIONG OpIa w¢ TTPOG TO MEYEBOC Twv
aAlEUpEVWY aTOUwY (86/98 FEK 78).

To Paracentrotus lividus atmravrdral péxpr BaBog 60 m kai aAievueTal cuvriBwg
XPNOIMOTTOIWVTAG KATaduTiKO £€0TTAIOMO. EEquTiag NG TTieong tmou déxovTal Ta
amoBéuara Tou axivou KaBwg Kal eEQITIAC TNG EMTTOPIKAC TOu a&iag Ta
TeEAeuTaia  xpévia TTapaTNEOUVTal Ot  TTAYKOOMIO ETTITTEDO TTPOCTTABEIES
EAEYXOMEVNG EKTPOPNG TOu. TNV epyocia Twv Guidetti et al (2004)
EMPAVIOTNKE TO QAIVOUEVO UTTAPENG MIKPOTEPOU PEYEBOUG QXIVWV OF TTEPIOXEC
OTToU AdUBave xwpa aAigia Toug oe oxéan He TTEPIOXEG OTTOU DEV AAIEUOVTAV.
QoT1000 n péon TTUKVOTNTA TWV aTOMWY NTav idIa Kal aTnyv dUO TTEPITITWOEIC
ouvNyopwVvTag oTnv atrown o1l Ta atmoBéuara dev BpiokovTal TTPOC TO TTAPOV
TOUAQXIOTOV O€ KivOUVOo. ZTnV XWpa Jag Bpiokovtal o€ eEENIEN TTPOOTTIABEIES
EKTPOPNC TOU €idOUC, Ol OTTOIEC av Kal akOun PBpiokovial o€ TTPWTAPXIKO
o1ddIo gu@avifouv BETIKA ATTOTEAETUATA (TTPOCWTTIKN EVNUEPWON).

210 Paracentrotus lividus Tapatnpouvtal  duo  KUpIEG  TrePiodol
avatrapaywyng, n avoign kai 1o eBIivoTTwPo, aAAd e OAn TN DIAPKEID TOUG
€TOUG TTAPATNPEITAI MIKPOG APIBUAC YEVVNTIKWY WEIMWY atdéuwy, €I0IKA OTIC
voTIoTEPEG TTEPIOXEG (Pancucci, 1996). To €idog eivar yovoxwploTiko. O
SIaXWPICUAC TWV APCEVIKWY KOl BNAUKWY atduwV YIVETAI ATTO TO XPWHA TWV
yovadwyv. Ta BnAukd aroua Tapoucialouy EVTOVO TTOPTOKAAI XpuwHa yovadwy
O¢ QvTiBeon ME T APOEVIKA TwWV OTToiwv Egival o daotmpeg. EkTOC Twv

TTEPIODWY AVATTAPAYWYAS UTTAPXOUV TTOAAG QVWPING ATOUG TWV OTTOIWY Ol
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yovadeg eival TTOAU MIKPEC Kal Paupec 1 eival oxedoOv avuTTOPKTEG. TO
Paracentrotus lividus otnv eviAikn @don ¢ Cwn¢ Tou aTtroTeAel edpaio
opyaviouo pE  HIKPEG peTakivAoels. Qotdéoco o AdpPBeg  Tou  Eival
TTAQYKTOVOTPOPIKEG YEYOVOC TToU Tou Bivel T duvartdtnTa va UETAKIVNOEI Ot
peyaAeg atrootdoelg (Pancucci, 1996). H didpkeia tnG TTapatravw @Aaong

kupaivetal ammod 20 éwg 40 nuépeg Trepitrou (Duran et al 2004).

1.8 N'evika oTolxeia yia To aokidio (Microcosmus sabatieri)

Ta aokidia eivalr amd 1 MO ONUAVTIKG PBevBika €idn ¢ Meooyeiou.
TpépovTal QINTPAPOVTAC TO VEPD, KUPIWC HE cwaTidla heyéBoug 0,5-2 um, av
Kal UTTAPXOUV TTEPITTTWOEIC OTToU duvaTtal va Tpagouv Kal MWE HEYaAUTEPQ
owparidla. Ze TTEPITTTWOEIG OTTOU gM@aviCovTal Ot PEyAAoug apiBuoug n
TTAPOUCia TOUG EXEl MEYAAN eTriTITwon oTo BIABECINO TTAQYKTOV Kal OTnv
opyavikry UAn g mepioxngs. O1 Petersen and Riisgard (1992) ektiyolv 611 oI
TTANBucpoi Tou ackidiou Ciona intestinalis, TTpo¢ 10 TEAOG TOU KaAoKalpiou
@TAVOUV TTUKVOTNTEG TTOU TOUG ETTITPETTOUV VO QIATPAPOUV OE KaBnueEPIvN
BAon Gyko vepou ioco PE autdv evOg OxeTIKA pnxoU Aaveédikou @i6pd. O1 Harl &
Ott (1999) diamrioTwoav OT atoikieg aokidiwv €xouv TN duvarétnTa Vo
eAéyxouv T O10Be0IuOTNTA TOU QUTOTTAQYKTOU OTO VEPO O OAOKANPEC
Tapadiec. Ta aokidia katavoaAwvovTal e TTOANEC TTEPIOXEC TOU KOOHOU.
Eidikétepa otnv Eupwtrn ta edwdiua €idn eival Ta Microcosmus sabatieri and
Microcosmus vulgaris. XTnv Xwpa pag katavaAwveralr 1o Microcosmus
sabatieri Kupiwg oo voTIO Alyaio Kai 1Iiaitepa otnv KAAUPVO OTTOU UTTAPXOUV

35 okan TTEPITTOU TA OTTOIA XPENOIKOTTOIoUVTAl VI TNV aAigia Tou. Av Kail dev
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UTTAPXOUV ETTIONMO OTOIXEIA YIQ TIC QAIEUMEVEC TTOOOTNTEG EKTIUATAI OTI
aAhigevovtal ce €tAola Bdon 576-768 tévol/étoc (Bageidng adnuooicuta
otoixeia). O1 aMEUPEVEG TTOOOTNTEC KATAVAAWVOVTAl OTNV EyXwpla ayopd
KUpPiwe Twyv Awdekavrowy Xwpic va AauBdvouv Xwpa eEaywyEc.

H avatmmapaywyikr Tepiodog eival aQQUAETIKN] KAl CuvrBWS CUMTTITITEl JE TNV
Tepiodo otV oTToia  TTapATNEEITal KAl N MEYOAUTEPN avdTrTuén  TOU
QUTOTTAQYKTOV. H TTapatmdavw TTepiodog ep@aviletal 10 @BIVOTTWPO OTN
Meodyelo. O1  uwnAéc BepuUOKPOOieC TOU  KOAOKQIPIOU  TTPOKAAOUV
OTPWHMATOTTOINON TNG ©AAaCCaC ME QTTOTEAECHUO TNV  €EAVTANCN TWwV
ATTOBEUATWY TPOPAG YIa TOUG PeVBIKOUC Opyaviopoug OTTWE Ta aokidia.
QoT1600 KABWC 01 BEPUOKPATIEC TTEQTOUV TO QBIVOTTWEO KAl EAQTTWVETAI N
IOXUG TOU BePMOKAIVOUC TTapaTtnEEiTal Mign Twyv BaAdoCIwY COTPWHATWY ME
OUVETTEIQ TNV a@Bovia OPEeTTIKWY Kal TNV 4avbnon Tng TTPWTOYEVOUS
Tapaywync (Becerro and Turon 1992; reviewed in Coma et al. 2000). Av kai
Ta eVAAIKQ aoKidia eival £dpaiol opyaviouoi, OTTWS Kal O axIivoi oTa TTpwTa
o1ddia TG wn¢ Tou gu@avidovTal PE TN HoP®R AapPuwyv o1 oTToiec dlabéTouv
KOAUMBNTIKES IKavOTNTEC. H Jiapopd e TOUG axXIVOUC EYKEITAI OTO YEYOVOC OTI
OTNV TTPOKEIMEVN TTEPITITWON O AAPPREC gival AEKIBOTPOPIKEG yeyovog TTou
TePIoPIZel TN DIAPKEIA TNG TTAPATTAVW MOPEPNC KATWw atd TIC 12 wpes. To

Microcosmus sabatieri atravtdaral hExp! BA6n 200 péETpwy TTEPITTOU.
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2. YAIKaG ka1 MéBGodoi

2.1 AsiypatoAnyia

2TV Trapouca epyacia avaAubnkav otoixeia amd axivé (Paracentrotus
lividus) ka1 aokidla (Microcosmus sabatieri)) Ta otroia TTporRABav
XPNOIHOTTOIWVTAC TN Moplakr TExVIKN Twv RAPD.
H ouAloyn Twv BelyhATwy Eyive atrd eTTayyeEAHATIEC DUTEG, OXI Ot MEYAAN
armroataon amd 1N Enpd. O1 TEPIOXEC aTrd TIG OTTOIEC £yIvav Ol BelYUATOANWIEC
eivau:

1. MayaonTtikdg KOATTOC

2. Auppakikdg KoAtrog

3. AcrtutmrdAaia

4. XaAkidikn

5. Ayioc NikéAaog

6. Tpikep!

7. TIAatavidg

8. MaAiakog
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MNa tov axivé (Paracentrotus lividus) cuvoAiKd cuAAéxBnkav 185 drtoua. ZTov
Mayoontikdé KOAmo Tmpaypartotroiionke Tov  OkTwppio Ttou 2005 Kai
OUAAEXBNKav 74 droua. Zmnv ActummdAaia  TTpayuartoTroiénkav  duo
deypaToAnwies. H mpwtn deiyuatoAnwia éyive tov louAio tou 2005 kai
OUAAEXBNKav 21 dtoua kai n deutepn Tov louAio Tou 2006 kol GUAAEXBNkav 19
aropa. H deiypatoAnuia otnv XaAkidikry trpayuatotroinonke 1ov NoEuBpio
Tou 2005 pe 32 aropa kal Tou ApBpakikou KOATTou tov id1o uriva pe 39 dropa.

Katd tnv eme€epyacia e deikteg RAPD tmrapaTtnprnénkav 8 yeveTIKOi TOTTOL.

MNa ta ackidia (Microcosmus sabatieri) cuvoAikd cuAAéxBnkav 198 datopa.
21ov  Ayio Nik6hao Tpayparotroiidnke tov  OkTwppio Tou 2005 «Kai
OUMéXBnkav 20 datopa. Ztnv ACTUuTTGAQia  TTpaypatotroinénkav  duo
deypaToAnwies. H mpwtn deiyuatoAnwia éyive tov louAio tou 2005 kai
OUAEXBNKav 32 dtoua kai n deutepn Tov louAio Tou 2006 kKol CUAAEXBNkav 28
aropa. H deiypatoAnwia otov MNMAaravid mpayuatotroidnke tov NoéuBpio Tou
2005 pe 61 droua kal 010 Tpikepl he 28 dtopa. Ztnv deiypatoAnwia oTo
MaoAiokd cuAAéxBnkav 29 droua. Katd v emregepyaoia pe deikte¢ RAPD

TTapatneEnenkav 11 yeveTiKoi TOTTOL.

2.2 MNapadoxég oTnyV EMEEEPYATIA TWV DEDOPEVWV
MNa TNV eTegepyaaia Twv dedouévwy £yivav Ol TTAPAKATW UTTOBETEIC:
1. Z10 OKOpApIoua TO 1 aAvaTTaPIOTA TTapoudia utrdvrag oto gel g
NAEKTPOYOPIoNS Kal TO 0 aTToudia UTTAVTAG.
2. X& SAOUG TOUG YEVETIKOUC TOTTOUG TTAPOUCIAZETAI KUPIaPXIa.

3. OAol o1 yeveTiKoi TOTTOI PTTOPOUV va €XOUV PEXPI DUO aAANASOPYa.
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4. ANM\NAGOp@a atrd BIGQOPETIKOUG TOTTOUC dev gugavidovTal otnv idia
Béon oT1o gel TNG NAEKTPOPOPNONG.
5. OAol o1 TOTTOI OKOAOUBOUV TOUG JEVTEAIKOUG KOVOVEG KANPOVOMIKOTNTOG.
6. O1 TAnBuopoi BpiokovTtal o€ IcoppoTria Hardy-Weinberg.
H teAeutaia utrdBeon eival atrapaitntn, kabwg dev eivar duvatry n dIAKPION
TWV OMOJUYWTWY OTO Kupiapxo oAANASpopeo ammd T1a €TepolUyWTa, OF

aToIxeia mou poEpxovTal atrd Tnyv TeXVIKA Twv RAPD (Apte et al 2003).

2.3 Emreepyacia dedopévwv
MNa Ttnv emme€epyacia Twv Oedopévwy  XPNOIMOTTOINONKAY TA  TTOPAKATW

AOYIOMIKG:

2.3.1 GenAIEx
AtroteAei add-in tou Excel pe duvartortnteg emefepyaciag oToixeiwv atrd
codominant kai dominant markers. Me 10 TOpPATAvVW  AOYIOMIKO
UTTOAOYIoTNKAV
e Q1 ouxvotnTeg Twv aAANASPopQWY o€ KABe yeveTikKO TOTTO 0t OAOUG
TOUG TTANBUCMOUC Kal N avauevouevn etepoluywrTia yia dominat
markers.
e To 1TOCOOTO TWV TTOAUNOPPIKWY YEVETIKWY TOTTWV
o xeEkbOvauEong avapevouevng etepoluywrTiag yia dominant deikTeg.
o [livakeg yeveTiKAC atmdoaTaong o€ OAoug Toug TTANBUCoUC yia dominant
OeikTeC ue Baon T KMEBODO Tou Huff et al 1993.

e O deiktng yeveTikng atdéoTaong D katd Nei.
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o [livakeg YEVETIKAC ATTOOTACNCS KAI YEVETIKAC OUOIOTNTAC YIAa OAOUG TOUG
TTANBUCoOUC e Bdon 10 deiktn D katd Nei.

e AMOVA pe Bdon tig peBddoug twv Excoffier et al (1992). Ao T1Ig
TTAPOTTAVW aVAAUCEIG UTTOAOYIoTNKE O Beiktng ®pr O OTTOIOG €ival O
avtiotoixo¢ Tou Fsr yio dominant markers. O &eiktng ®Ppr eival
XPrIOIMOG Kal yIa TN ouykpion dedopévwy atmd codominant markers e
dominant. lMpétrel va onueiwdei 11 0 deiktNg dpr UTTOAOYIOTNKE OTTO
TOUG TTIVOKEC YEVETIKNG ammdéoTaong TnG MEBGDou Twv Huff et al (1993)
kaBwg n AMOVA xpeidletal peETProeIg atmmootaong mou Bacifovral
otnv EukAeideia yewpetpia (Peakall & Smouse 2005).

e ATO 10 deikTn ®pr UTTOAOYIOTNKE N YOVIBIOKE por) Nm cUuQwva JE TOUG

Peakall & Smouse (2005).

2.3.2 TFPGA

ATroTeAel ammd éva ammd 1A CUuXVOTEPO XPNOIUOTTOIOUMEVA AOYIOWIKA yIa
emegepyacia  dedopévwy amd RAPD. Emiong éxer 1n duvatdétnra  yia
emegepyacia  Oedopévwy ammd codominant markers. Me 10 TTOpATTAVW
AOYIOMIKG UTTOAOYIOTNKAY :

o Acikteg etepoluywrTiac oe KABe yeveTIKO TOTTO KOl O€ OAOUC TOUG
TANBuouoUg. To AoyioupikG  uttoAoyilel  etepoluywria, unbiased
erepoluywria kai direct count eTepoluywria.

e [1ocOGTA TTOAULIOPPIGHOU.

e YTroAoyiopog Ttou Beiktn B8 otroiog eivalr avtiotoixo¢ tou Fst yia
dedopéva ammd dominant markers. ETriong xpnoIdOTTOINGNKE Kal N

TEXVIKN jackknifing yia Tov uttoAoyioud TNG TUTTIKAG aTTOKAIoONS Kal N
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TEXVIK) bootstrap (1000 replication) yia va 3wWoE AVWTEPO KOl
KATWTEPO £TTITTEDO TNE B KATW a1Td £TTiTTeEd0 ONUAVTIKOTNTAG 95%.

o  YTTOAOYIOMOG Twv OEIKTWY YEVETIKAG atrdoTacng katd Nei (original kai
unbiased 1972,1978 avrioTtoixa) kai katd Rogers (modified atrd Wright
1978).

o Koartaokeury Oevdpoypaupdtwy e TN pEBodo UPGMA vyia Ttoug
TTapaTTavw OEIKTEG YEVETIKAG aTTOCTAONC.

e Exact tests yia éAeyxo NG YEVETIKAG SIAPOPOTTOINONG METAEU TWV UTTO
e€€taon  TTANBUCHWY,  XPNOIMOTTOIWVTAG  TIC  CUXVOTNTEG  TWV
aAANASUopYwyV. Xpnoiyotroiwvtag 1o Fisher's Combined Probability
test divetar kar n mBavotnta P 1nN¢ pNndevikAg umdBeong (Ho: ol
TTANBuC oI dev Bla@épouv) yia KABe yeveTIKO TOTTO. 2TA TTAPATTAVW TO
demorization step puBuiotnke oto 1000, number of batces oo 10 kai

permutation per batch oto 2000.

2.3.3 PopGene
Mtopei va xpnoigotroinBei  yia  ammAoeidry | dirhoeidry dedopéva  TToU
mpoépxovial ammd dominant r} codominant markers. Me 1O TrOPATTAVW
AOYIOMIKG UTTOAOYIOTNKAY :

o 2uxvOTNTEC AAANASHOPYPWYV YIa KABE TTANBUCO O OAOUC TOUG

YEVETIKOUG TOTTOUG.

e EVTOTTIONOG YEVETIKWY TOTTWY TTOU EUPAVICOUV TTOAUNOPQPICHO.

e O deiktng h (gene diversity, Nei 1973) yia kGBe yeVETIKO TOTTO.

e O deiktng | (Shannon Information Index, Lewontin 1972). O Trapatdavw

BeikTNG eival IBiaiTepa xprioIlog yia ouykpioelg dedopévwy RAPD e
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dedopéva atmd codominant markers 01Twg 1r.X aAAoévlupa (Nguyen et
al 2005).

e O deiktng Gst, 0 OTTOIOG €ival AVTIOTOIXOG TOU Fsr.

e H yovidiakr) pory Nm atro 10 deiktn Gsr.

o AcikTeg yeveTikng amméoTaong (original kal unbiased, Nei 1972,1978).

o Koartaokeury Oevdpoypaupdtwy e TN pEBodo UPGMA vyia Ttoug
TTapaTTavw OEIKTEG YEVETIKAG aTOCTAONC.

e Homogeneity TANBUCUIOKA TEOT.

2.3.4 Phylip
ATé T1a TTAéOV  KOIVWG  XPNOIMOTTOIOUMEVO  AOYIOMIKA OTOV  EVTOTTIONO
QUAOYEVETIKWYVY OXECEWYV. ZTNV TTAPOUCO £PYATia XPNOILOTTOINONKE yia TNV
kataokeury devdpoypapudtwy kKal genetic distance matrix. To Trapatmdavw
AoyiouikG atroteAcital amd 30 JIGQOPETIKA TTPOYPANMATA. 2TV TTapouca
EPYATia xPNOIMOTTOINONKAV TA TTAPAKATW TTPOYPAMUATA:

e Neighbor yia Tnv karackeury devdpoypauudtwy pe TN péBodo UPGMA

kal Neighbor Joining.

2.3.5 Arlequin

AOYIOUIKO HE PEYAAEG DuvaTdTNTEG OTNV £TTeCEPYaTia eDOPEVWY KUpiwg atrd
codominant markers, kaBwg TrepiExel PeBSdoug avaiuong dedouévwy TTou dev
ouvavtwvTal o dAAa Aoyiouikd. KabBwg 10 Arlequin o avrtiBeon e 1a
TTponyoupeva AoyIouIKG dev TrapéExel duvatdtnta emegepyaciag dedouévwy
amo RAPD ta tTpwroyevr) OTOIXEIO €10NXONCAV JE TN MOPP CUXVOTATWY. 21N

OUVEXEIQ TTPAYMATOTTOINBNKAV:
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o Neutrality tests (Ewens-Watterson homozygosity test, Ewens-
Watterson-Slatkin exact test).
e Mantel test yia TNV €Upeon CUOXETIONG METAEU TTIVAKWY YEWYPAPIKNG

QATTOOTACNG ME TTIVAKES YEVETIKAC ATTOOTACNG.

3. AtroteAéopara

3.1 Axivég (Paracentrotus lividus)

O1we €xel avaepBei ota RAPD dev gival duvatdg o atreudeiag utroAoyioudg
NG etepoluywriac yia autd 10 AOYOo AKOAOUBEITAlI OTOUG UTTOAOYIOUOUC N
MEBODOC Twv Lynch & Ritland (1999). O deikTng p avaTrapioTd TNV TTAPOUCIa
MTTAvVTOG Kal 0 OeikTNG g TNV atroudia Ptravrag, dnAadn Toug yevotutroug AA
Kal aa avtiotoixa O1ou A TO KUupiapxo GAANASUOPQPO KAl A TO UTTOTEAEG
aAANASuOp®O. ZToV [Mivaka 6 gugaviletal n avapevouevn etepoluywria (He)
KAl Ol CUXVOTNTEC TWV AAANAOLIOPQWY OTOUG UTTO £EE£TACN YEVETIKOUC TOTTOUG
OAwv  Twv  TANBuopwyv. Ta uwnAdtepa emmiTeda TTOAUMOPQICOU
TTapartnEouvtal ota dciypata amd tnv AcotumtdAaia kal Tov ApBpakikd (P
100%) ka1 ta xapnAétepa ota deiyuara atmd 1 XaAkidikr (P 25%) (Mivakag
7). H péon avauevépevn etepoluywria (He) rapouciader diapopd avaloya ue
TO xpnoidoTtroioupevo Aoyiouikd (Mivakag 7, Eikdva2). Ta amroteAéopata atmd
10 Aoyiopikd GenAlEx &eixvouv OT1 Ta deiypata tou NayoonTikou éxouv He
0,338+0,077, ¢ XaAkdikng 0,12+0,079, 1ng AoTtumdAaiag (2005)
0,482+0,009, ¢ AcotumdAaiag (2006) 0,448+0,022 kai Tou AUBPOKIKOU

0,46810,012. 210 TFPGA umrohoyiotnkav Tpeig  OIOQOPETIKOI  BEIKTEG
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erepoluywriag (Mivakag 7). Kavévag atrd Toug XPNOIMOTTOIOUMEVOUG OEIKTES
dev Bivel 1a idla amoteAéopata. Qotéoco oMol o Oeikteg divouv OTI O
TTANBUCHOC atrd TN XaAKIBIKN €xel Ta XaunAotepa emmireda eTepoluywrTiac.
Etriong 6Aol o1 BeikteC oup@wyvouv 0TI 0 TTANBUCHOG atmd TNV ACTUTTGAQIQ
(2005) trapoucialel Ta vwnAoTepa etrireda erepoluywriag. O deiktng direct
count ammé 1o TFPGA divel idlo TTooooTd e£TepolUywTiag yia Tov TTANBUcuo
amd Tnv ActumdAaia (2005) kar amd TOov AuRpakikd. 2to PopGene
uttoAoyiotnkav eTmITTAéov 1O effective number aAAnAduopea, o deikTng gene
diversity (Nei 1973) ka1 o deikTNG Shannon yia KGBe YeEVETIKO TOTTO EEXWPICTA
Kal yia 6Aoucg Toug TTAnBucououg (Mivakag 8,9,10,11,12) . O teAeutaiog pTTOPEI
va xpnoigotroinBei otn ouykpion dedopévwy atmd codominant markers e

dedopéva ammd dominant markers.

Mivakag 6. ZuxvotnTeC aAANAOLOPPWY KAl avapevouevn eTepoluywrTia (He).
Mnyn:GenAlEx.

MAnBuopég FeveTIKOg N p q He

Té10g

MayaonTik6g Locus1 74 0,565 0,435 0,492
Locus2 74 1,000 0,000 0,000
Locus3 74 1,000 0,000 0,000
Locus4 74 0,493 0,507 0,500
Locus5 74 0,521 0,479 0,499
Locus6 74 0,768 0,232 0,357
Locus7 74 0,768 0,232 0,357
Locus8 74 0,535 0,465 0,498

XaAKIBIKN Locus1 32 1,000 0,000 0,000
Locus2 32 1,000 0,000 0,000
Locus3 32 1,000 0,000 0,000
Locus4 32 0,414 0,586 0,485
Locus5 32 1,000 0,000 0,000
Locus6 32 1,000 0,000 0,000
Locus7 32 1,000 0,000 0,000
Locus8 32 0,605 0,395 0,478

APBPAKIKOG Locus1 21 0,512 0,488 0,500
Locus2 21 0,465 0,535 0,498
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Locus6

Locus2

Locus4 0,397

Locus2 39 0,608 0,392 0,477

Locus4 39 0,453 0,496

Locus8 39 0,723 0,277 0,401

Mivakag 7. Tiuégc Méong Etepoluywriac (He) kol TT0000TA TTOAUMOPQIGHOU.
Mnyr GenAlEx, TFPGA,PopGene.

MayaonTikdég ApBpakikég  XaAkibiky AoTtumdAaia  AoTtutrdAaia

2006
He (GenAlEx) 0,338 0,12 0482 0448 0,468
He (TFPGA) 0,341 0,128 0,511 0,483 0,476
(TFPGA)
He direct count 0,34 0,117 0,47 0,447 0,471
(TFPGA)
MoAupop@Iop6s (%) 75,00 2500 100,00 100,00 100,00
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Méon EtepoluywrtiaH,

£ 0,600
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0,200 = No. Bands

- 0,100
L 0,000 mmm No. Bands Freq. >= 5%

Fevetikol Tonot

ORNWEUNON0W

—— Mean Heterozygosity

NAnBuopoi

Eikova 2. Méon avapevopevn etepoguywrtia (Hg). Mnyr GenAlEx.

Nivakag 8. Acikteg MoAupop@iopou amd TANBuopd MayaonTikou. [nyn
PopGene. * na = Mapatnpouuevog apiBuog aAANASUOp@WY. * ne = Effective
number aAAnAduopewyv (Kimura and Crow 1964). * h = Nei's (1973) gene diversity. * | =
Shannon's Information index (Lewontin 1972).

FeveTIKOG
Tormog
Locus1 2,000 1,4426 0,3068 0,4850
Locus2 1,0000 1,0000 0,0000 0,0000
Locus3 1,0000 1,0000 0,0000 0,0000
Locus4 2,0000 1,6172 0,3817 0,5696
Locus5 2,0000 1,5478 0,3539 0,5389
Locus6 2,0000 1,1139 0,1023 0,2103
Locus? 2,0000 1,1139 0,1023 0,2103
Locus8 2,0000 1,5127 0,3389 0,5221
Méoog 1,7500 1,2935 0,1982 0,3170
S.D 0,4629 0,2609 0,1632 0,2412

Mivakag 9. Acikteg MoAupop@iopou atrd TTANBUoG XaAKIBIKAG. Mnyr PopGene.
* na = Maparnpoupevog apiBués alnAdpopewy. * ne = Effective number ahAnAdpopouwy
(Kimura and Crow 1864). * h = Nei's (1973) gene diversity. * | = Shannon's Information index
(Lewontin 1972).

FeEVETIKOG na* ne* h* *
Témog
Locus1 1,0000 1,0000 0,0000 0,0000
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Locus2 1,0000 1,0000 0,0000 0,0000
Locus3 1,0000 1,0000 0,0000 0,0000
Locus4 2,0000 1,8221 0,4512 0,6435
Locus5 1,0000 1,0000 0,0000 0,0000
Locusé6 1,0000 1,0000 0,0000 0,0000
Locus? 1,0000 1,0000 0,0000 0,0000
Locus8 2,0000 1,3581 0,2637 0,4334
Méoog 1,2500 1,1475 0,0894 0,1346

S.D 0,4629 0,3000 0,1729 0,2555

Mivakag 10. Acikteg TMoAupop@iopol atmd TTANBucud AuBpPakikou. Mnyr

*

PopGene. * na = [Maparnpoluevog apiBu6c alAnAépopewv. * ne = Effective number
ahAnAopopwy (Kimura and Crow 1964). * h = Nei's (1973) gene diversity. * | = Shannon's

Information index (Lewontin 1972).

FeveTikog F ne* h* I*
Toémog
Locus1 2,0000 1,5694 0,3628 0,5489
Locus2 2,0000 1,6897 0,4082 0,5983
Locus3 2,0000 1,4459 0,3084 0,4869
Locus4 2,0000 1,6897 0,4082 0,5983
Locus5 2,0000 1,8927 0,4717 0,6645
Locus6 2,0000 1,9955 0,4989 0,6920
Locus7 2,0000 1,6897 0,4082 0,5983
Locus8 2,0000 1,3243 0,2449 0,4101
Méoog 2,0000 1,6621 0,3889 0,5747
S.D 0,0000 0,2191 0,0828 0,0918

Mivakag 11. Acikte¢ MNoAupop@iopou amd mAnBuoud ActutrdAaiag (2006).
Mnyi PopGene. * na = Maparnpoupevog apiBudéc alAnAdpopewy. * ne = Effective number
aAnASpopewy (Kimura and Crow 1964). * h = Nei's (1973) gene diversity. * | = Shannon's
Information index (Lewontin 1972).

FeveTIKOG na* ne* h*

Tétrog
Locus1 2,0000 1,1108 0,0997 0,2062
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Locus2 2,0000 1,2321 0,1884 0,3365
Locus3 2,0000 1,3623 0,2659 0,4362
Locus4 2,0000 1,3623 0,2659 0,4362
Locus5 2,0000 1,3623 0,2659 0,4362
Locusé6 2,0000 1,6335 0,3878 0,5763
Locus7 2,0000 1,6335 0,3878 0,5763
Locus8 2,0000 1,1108 0,0997 0,2062
Méoog 2,0000 1,3509 0,2452 0,4013

S.D 0,0000 0,2034 0,118 0,1441

Mivakag 12. Acikteg MoAupop@iouou amd mAnBuoud ActutrdAaiag (2005).
Mnyi PopGene. * na = MNaparnpoluevog apiBuéc arlAnAdpopeuwy. * ne = Effective number
ahAnAopopwy (Kimura and Crow 1964). * h = Nei's (1973) gene diversity. * | = Shannon's

Information index (Lewontin 1972).

[eveTikOg
Témog
Locus1 2,0000 1,4839 0,3261 0,5074
Locus2 2,0000 1,3520 0,2604 0,4293
Locus3 2,0000 1,3520 0,2604 0,4293
Locus4 2,0000 1,4839 0,3261 0,5074
Locus5 2,0000 1,4175 0,2945 0,4706
Locus6 2,0000 1,2256 0,1841 0,3307
Locus? 2,0000 1,3520 0,2604 0,4293
Locus8 2,0000 1,1655 0,1420 0,2712
Méoog 2,0000 1,3541 0,2567 0,4219
S.D 0,0000 0,1133 0,0650 0,0830

Até ta homogeneity test (Mivakag 12) @aivetal 011 01 POvOI YEVETIKOI TOTTOI
TTou Ogv  TTAPOUCIAJouV OTATIOTIKWS Onpavtikhy dlagopd  MHETAgu  Twv
TTANBucpwy gival o L4 (p=0,57) kai 0 L8 (p=0,2) ot etiredo onuavTIKOTNTAC

a=0,01.
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Mivakag 13. Homegeneity Test. Mny PopGene.

TOTTOI/ZTATIOTIKA L1

X 10,082 25568 19,059 2,892099 13,439 35315 17,745 5,566
Df 4 4 4 4 4 4 4 4
P 0,039 00 0,001 0576042 0,009 00 0,001 0,234
G’ 15,013 27,788 23,503 2,924974 18,51 31,037 19,268 6,049
Df 4 4 4 4 4 4 4 4
P 0,005 00 0,0 0,57 0001 00 0,001 0,196

Me 10 TFPGA TpayuatoTroinonkav exact tests yia €Aeyxo TNG YEVETIKAG
dlagpopoTroinong MeTagu Twv uTrd egéTacn TTANBUCHWY, XPNOIHOTTOIWVTAG TIG
ouxvotnNTeG TWV aAAnAduopowy (Mivakag 14). Exact tests (Raymond and
Rousset 1995). Dememorization steps: 1000, batches: 10, permutations per
batch: 2000. Ta atroteAéouaTa €ival CUYKEVTPWTIKA w¢ TTPOC TOV KABE
YEVETIKO TOTTO yia 6Aoug Toug TTANBuopolg. O1 TTAnBucpoi AoTtutrdAaia 2005
kai AoTtuttdAaia 2006 dev TTapoucidlouv OTATIOTIKWG ONPAVTIKEG BIAQOPES
peTagu Toug. Etriong o1 TAnBuopoi AotutrdAaia 2005 kai XaAKISIkr) kKabwg Kai
ol AotutraAaia 2006 kai XaAkiBIkr) 8ev TTapoucidlouv OTATIOTIKWS ONMUAVTIKEC

dlagpopég ot etmimedo onuavtikétnTag a=0,01.

Nivakag 14. Tipéc P amrd Exact test. Ny TFPGA

MNMayaonTikog XaAKIdIkn AUBpakik6g AoTumraAaia AoTutr@Aaia
2006 2005

AR MayaonTikog
0,0143 ok XaAkiOIkn
0,0000 0,0000 e AUBpakIkdC
0,0005 0,0001 0,4643 Laibes AoTutrdhaia

2006

0,0006 0,0001 0,0854 0,9344 Rdckiek AoTutrdhaia
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2005

Me 1o Aoyiopikd Arlequin 3.11 €yivav neutrality test, yia va diammotwBei av ol
utté e€€taon TTANBuouoi BpiokovTal KATW atmd Tnv ETdPACN TNG QUOIKAG
emAoyng. Mo ouykekpipyéva éyivav Ta teat Ewens-Watterson homozygosity
kai Ewens-Watterson-Slatkin exact. Tpémel va onueiwBei 611 Ta dedopéva
glonxbnoav Pe TN Hoper) cuxvoTTwY yia KaBe amAdTutro kabwg 1o Arlequin
Bev €xel Tn duvatdéTnTa emmeEepyaaiag dedopPévwy Ta OTTOIa TTPOEPXOVTAI ATTO
dominant markers 6Trwg Ta RAPD. 10 TTapatTdvw TEST N PNJEVIKN UTTOBEON
Bewpei 611 oTOUC TTANBUCOUG Bev aokeiTal EEAIKTIKA TTieon. ZTov [Mivaka 15
Sivovrar ol TIpEG TG TOaveTNTAg P yia Tov KABe TTANBUOoNO Kal yia Ta BUo
1e0T1. Katw amo emimedo onuavtikdétntag a=0,01 raparnpolvial GTATIOTIKWE
OnNMAvTIKEG BIaPOPES HOVO yia Tov TTANBucud Tou MNayaonTikou yia TNV p TToU
Bivel to T1eoT Tou Slatkin (p<<0,01). Qordéco o©TO QVTIOTOIXO TECT TOU

Watterson dev TraparnpoulvTtal GTATIOTIKWG ONHAvTIKEG Blapopég (p>0,01).

Mivakag 15. Neutrality test. Mnyr Arlequin 3.11. *** oranonikig onuaviikég dlagopég

- Watterson p- 0,049 1,00 0,11 0,987 0,783

| value
Slatkin's 0,003" 0,999 0,113 0,987 0,588

exact p-value

H AMOVA Trou ekteAéoTnke atmd 10 Aoyiopiké GenAlEx (MMivakag 16) £deige
OTI TO MEYAAUTEPO TTOOOCTO TOU VYEVETIKOU TTOAUMOPQICHOU OQEINETAl OF
dlapopég pEoa aToug TTANBuopoUg (92%) kal KaToTTiv Ot BIOPOPEG HETAGU
TTANBUCHWY TTOU avrikouv ot [iIa TTepIoXN (4%) kol oe o€ DIAPOPEC METAEU
TEPIOXWV (4%). O1 TIHEG TOu ouvTeAeoT) Ppr TTAPOUCIAZOVTAl OE HOPYPN

mivaka duadikriic avriotoixnong (Mivakag 16). Amo TIC TTapATTAVW TIMEC
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@aivetalr om1 ta deiypara amd AcoTtutrdAaia 2006 kai AoTtutrdAaia 2005 dev
TTapoucialouv oTaTIoTIKWG onuavTikr diagopd yia 10 deiktn Ppr (p=0,402).
Ma 6Aa ta uttdAoITTa EIYHATA TTPOKUTTITOUV OTATIOTIKWS ONMAVTIKEC DIOQOPEC
w¢ TPog 10 deikTn Ppr 0t emiTredo onuavtikotNTag a=0,01. O1 peyaAuTePEC
TIMEC yia TOv OuvTeAEoT) Ppr TTapaATNPENONKav peTatu [layaonTikou Kai
ApBpakikou (0,141) kai petaglu XaAkidikng kai Apppakikou (0,246). Ao 10
pevou F-Statistics Tou trpoypdpparog TFPGA utroloyioTnke, Bewpwvtag OTi
ol TTAnBucoi BpiokovTal oe iIcoppoTria Hardy-Weinberg, 0 NECOC CUVTEAEDTIC
B yia 6Aoug Toug TTANBuCOUC 0 oTroiog BpéBnke iocog e 0,17. Mg TNV TEXVIKN
jackknifing utroAoyiotnke n péon Tiul Tou ©=0,168+0,0436 ue eTTiTTedO
onuavtikotnTag 95%. Ao 1oV CUVTEAEDTH) Ppr UTTOAOYIOTNKE N YOVIDIOKN pon
(Nm) (Mivakag 17). Me e€aipeon tnn guvoénTtn EON TToU Trapatnpeital JeTagu
TWV TTANBUoHWY TS AoTutrdAaiag (2005 kal 2006) N WeyaAuTepn yovidiakn
por] peTagu Mayaontikou kai AotutrdAaiag 2005. H pikpdTtepn yoviBiakr) pory

TTapaTtnpEital eTagu XaAkIBIkAS Kal AuBpakikou (Nm=0,767).

Mivakag 16. AtroteAéopara AMOVA. Mnyi GenAlEx.

Source df Ss mMS Est. % Stat Value Prob
Var.

AmongRegions 2 9,048 4,524 0,042 4% Dg7 0,043 0,001

Among 2 4,235 2,118 0,038 4% Dcr 0,040 0,005

Pops/Regions

Within Pops 180 161,463 0,897 0,897 92% Opt 0,082 0,001

Mivakag 17. Tipég Ttou Odeiktn Ppr (KATW OO TN OlOYWVIO) KAl TWV
avTioToixwy TIBavoTATWY P (TIHES TTAVW aTTé TN Slaywvio, oI TINEC BagioTnkav

oe permutation TiuAg 999 ). Nnyr GenAlEx.

Mayaontikog 0,000 0,008 0,001 0,009 0,025
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XoAKidikn 0,053 0,000 0,001 0,002 0,001
ApPpOaKLKOG 0,141 0,246 0,000 0,206 0,020
ActundAata 0,070 0,138 0,019 0,000 0,402

2006
ActuntaAata 0,027 0,085 0,052 0,000 0,000
2005

Mivakag 18. MNovidiokry pory (Nm) peTagu TTANBUCHWYV. My GenAlEXx.

MNayaontikog 0,000
XoAKtSkn 4,471 0,000
ApBpaKikog 1,529 0,767 0,000
ActuntdAoia 3,329 1,565 12,781 0,000
2006
ActundaAaic 8,953 2,687 4,596 Xk 0,000
2005

Me 10 Aoyiopiké PopGene uttoAoyioTnKE 0TO CUVOAO TwV TTANBUCUWY YIQ TOV
KGBe yeveTikO TOTTO 0 deikTNG GsT=0,089, 0 oT1T0I0C Eival avTIOTOIXOG ME TOV FsT
kal otn cuvéxela n yovidiakry pory Nm=5,13 (Mivakag 18). O yeveTikdS TOTTOC
L4 trapoucidlel Tn heyaAuTepn yovidiakr pory (22,238) kal 0 YEVETIKOS TOTTOC

L6 tn pikpdTEPN yovidiakr por (1,9695).

Mivakag 19. MNovidiokr porj oTov KABE YEVETIKO TOTTO. My PopGene.
*Nm = umroAoyiopog yovidiaknc por¢ amé Gst. Nm = 0.5(1 - Gst)/Gst

L1 185 0,2365 0,2191 0,0735 6,2996
L2 185 0,1942 0,1714 0,1174 3,7573
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L3 185 0,1807 0,1669 0,0762 6,0596

L4 185 0,3748 0,3666 0,0220 22,2380

L5 185 0,3073 0,2772 0,0980 4,6028

L6 185 0,2942 0,2346 0,2025 1,9695

L7 185 0,2569 0,2317 0,0980 4,6024

L8 185 0,2247 0,2178 0,0304 15,9382
Méoog 0,2587 0,2357 0,0889 5,1263
St. Dev 0,0041 0,0040

O1 BeikTeC YEVETIKAC ATTOOTAONG KAl YEVETIKAG opoidtntag (Nei 1972) Ttrou
utroAoyiotnkav atrd 1o GenAlex trapouaialovral atov [Mivaka 19 . O deiktng

Jar

YEVETIKNG opoIoTNTAG UTTOAOYIZETAI ATTO TN OXEON |=——, OTTOU:!
vix by
JXY= Z:‘=1 p:‘xp;:y
JX:Z:(=1 pfx
Jyala=i pf}. émov p,, kKatp;, Ol OUXVOTNTEG TOU | QAANAGUOP®OU  OTOUG

TTANBUopoUC X Kal y avrioToixa. [ TTOAAQTTAOUG  YEVETIKOUC TOTTOUG
abpoifovTal Ta atroTeEAECHATA aTTd TOV KABE YEVETIKO TOTTO KAI OTN CUVEXEID TO
TTPOKUTTITWY ABpoIoua dIaIPEITAl E TO CUVOAIKO APIBUO TWV YEVETIKWY TOTTWV.
21N ouvéxela o BeiKTNG YEVETIKAC atrdoTacng uttoAoyieTal atrd T oxéon:

D=-In(l).

O1 peyaAuTtepeg yeveTikég atrooTtaoelg (D, Nei 1972) raparnpouvral HeETagu
MayaonTtikou kai ActutrdAaiag 2005 (D=0,061) kai peTagu XaAKIBIKAG Kail
AcotutrdAhaiag 2005 (D=0,09). H pIKpOTEPN YEVETIKN) QTTOCTACH TTAPATNPEITAI
METAEU Twv Oelyudtwy amd v ActutrdAaia 2006 kai Tou APBPAKIKOU

(D=0,011) (Mivakag 20).
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O1 TIEC yia TN YEVETIKA atTrdéoTacn Twy TTAnBuouwy (Mivakag 21 Nei, 1972)
1Tou divovtal ammdé 1o TFPGA diagépouv ammd autég trou divel 1o GenAlEx.
Qo1600 Kal OTIC dUO TTEPITITWOEIS TA OEiyATA TTOU TTApoUCiaoayv WETAEU TOUC
TN MEYOAUTEPN VYEVETIKA ammoéoTtacn nATrav autd TG XaAkiBIKAG HE TNV
Acotuttdhaia (2005) og oxeEon ME TNV YEVETIKN AmroéoTacn GAAwY TTANBUCUWY.
Me 1o TFPGA utrohoyiotnkav eTmiong kai 0 OeikTNG YEVETIKACG atrdoTacng
unbiased (Mivakag 22, Eikéva 4 Nei 1978), o BeiKTnNG YEVETIKAG QTTOCTACNG
katd Rogers (Mivakag 23, Eikéva 5, Rogers1972) kai 0 TPOTTOTTOINMEVOS
OeikTng TOoU TEAeuTaioU Katd Wright (Mivakag 24, Eikova 6, Wright 1978). Me
10 AoyIopIKG phylip 3.67 oxedidotnke 10 devOPOYPAUMA YEVETIKNG QTTOCTOCONG

(Eikdva 7) xpnoipotroiwvtag Tov aAyopiBuo Neighbour joining.

Mivakag 20. eveTikr) amméoTacn TTANBUCHWY cUpewva e 1o Oeiktn D (Nei

1972). MnyA GenAlEx.

MoyaonTikog 0,000
XaAkibikn 0,014 0,000
ApBPOKIKOG 0,061 0,090 0,000
ActuréAoua 0,030 0,033 0,029 0,000
2006
ActurdAoua 0,013 0,023 0,038 0,011 0,000
2005
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Mivakag 21. 'evetikr) Arootacn (Nei 1972). My TFPGA.

MayaonTik6g XaAkidikn AUBPUKIKOG AoTutrdAaia AoTutrdAaia
2006 2005
RERhx MayaonTikog
0,0838 ek XaAkiOIkn
0,1914 0,3937 iR AUBpakikdC
0,1134 0,1902 0,0557 wanes AcgtuTrdAaia
2006
0,0791 0,1657 0,0615 0,0266 Ll ActurdAaia
2005

Mivakag 22. IeveTikn amméoTacn unbiased (Nei 1978). My TFPGA.

MayaonTikég XaAkidikn ANBPAKIKOG AoTumr@Aaia AoTutrdAaia
2006 2005
Lil MayaonTkég
0,0808 TREAR XaAkidikn
0,1767 0,3797 ARRRy AuBpakikég
0,0989 0,1763 0,0301 il AgtutrdAaia
2006
0,0714 0,1586 0,0427 0,0079 ey AgtutrdAaia
2005

MNivakag 23. everik aréatacn Rogers (1972). Ny TFPGA

MayaonTikég XaAkidikn AuBpakikog AcTumra@Aaia AoTumr@Aaia
2006 2005
Rk MayaonTkog
0,1928 ok XaAkiOIkn
0,2628 0,4295 LR AUBpakIkdC
0,2372 0,3491 0,1492 TEEEe AgtutrdAaia
2006
0,1689 0,3319 0,1445 0,0906 e AgtutrdAaia
2005
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Mivakag 24. leveriky amootacn Rogers modification (Wright 1978). Mnyn

TFPGA.
MayaonTikog XaAkidikn ApBpakikoég AoTutrdAaia AoTtutrdAaia
2006 2005
i MayaonTikog
0,2614 i XaAkidikn
0,3244 0,4899 Ry AuBpakikég
0,2587 0,3732 0,1657 hokk AgTtutrdAaia
2006
0,2204 0,3539 0,1746 0,1170 Heldetew AgTturdAaia
2005
L 1 L 1
I | | |
2,000 15.000 1.000 5.000 0,000
4 Aownéhaia 2006
5 Aorwmdhaia 2005
3 Apppaxikdg
1 MNayaonrkég
2 Xahkibikr
Eikéva 3. AevOpoypappa yevenkhc améotaonc (Nei 1972) pe tov aAyépiopo UPGMA. Mnyn
TFPGA.
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2.000 15,000 1.000 5,000 0,000
[ 4 ActumdAaia 20068
5 Acoruméima 2005

3 AuPpakikég

1 Nayaonmkég

2 XaAkibikrg

Eikéva 4. AsvOpodypappa yeverikic amootacn¢ tou Oegiktn unbiased (Nei 1978) pe tov
aAyépiOpo UPGMA. My TFPGA.

3.000 225,000 15,000 75.000 0.000

4  Aorumrdhaia 2006

7 Aotutmrdhaia 20056

3 Apppaxikog

1 Nayaonmkég

2 XahkiBikr

Eikoéva 5. Aevdpoypaupa yevenikng amoortacng tou degiktn Rogers (Rogers 1972) pe tov
aAyopiBuo UPGMA.
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4,000 3.000 2.000 1.000 0,000

4 Aorumdiaia 2006

5 AcgrumdAaia 2005

3 AHBpaKIKGES

1 MNayaonrikég

> Xahbiki

Eikéva 6. Asvdpodypappa yevetiknc atméotaong tou deiktn Rogers modified (Wright 1978) ue
Tov aAyépipo UPGMA.
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Xalkidiki

Pagasitiko

Amvrakikos

Astyp2005

Astyp2006

Eikéva 7. Asvdpoypauua yeverikig améotaong (Nei 1972) pe tov aAyépiduo Neighbour
joining. MNnyn Phylip 3.67.

Ta Mantel test amd 10 Arlequin dev €0€ifav CUOXETION METAEU YEWYPAPIKAG

KQIl YEVETIKAC atrdoTaonc (r°=0,3, p=0,17).
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3.2 Aokidia (Microcosmus sabatieri)

21a RAPD &¢v givalr duvatdg o atreuBeiag utToAOYIoHOG TNG £TEPOJUYWTIOG
yia autd 1O AOYOo aKOAOUBEiTal OTOUG UTTOAOYIOUOUC n péBODOC Twv Lynch
&Ritland (1999). O deikTNg p AVOTTAPIOTA TNV TTAPOUCIA PTTAVTAG KAl O BEIKTNG
g TNV atroudia ptravTag, dnAadr Toug yevoTuttoug AA Kal aa avTioToiXa OT1Tou
A 10 Kupiapxo aAANASGOPPO KAl a TO UTTOTEAEC AAANAOLIOP®O. ZToV [ivaka 25
ep@avifetar N avauevouevn etepoluywrtia (He) Kai oI ouxvoTnteg Twv
AAANASGHOPPWY OTOUC UTTO £EETAON YEVETIKOUG TOTTOUG OAWYV TWV TTANBUCHWV.
Ta upnAdTepa eTITTEDO TTOAULIOPQICHOU TTAPATNPOUVTAI OTA deEiyUaTa aTTd TOV
MAatavid (90,91%) kair otn cuvéxela ota deiyuara amd Tov Ay. Nikohao (P
60,64%) ka1 ta xaunAdtepa ota deiywara amd 10 Mahiokd (P 27,27%)
(Mivakag 24). H péon avauevouevn etepoluywria (He) Tapouaidler diagopd
avaloya HE TO xpNOIMoTToIoUupEVO Aoyiouikd (MMivakag 26, Eikoéva 8). Ta
atroteAéopata amd 10 Aoyiopikd GenAlEx deixvouv Ot 1a deiypata 1ng
AcotutmdAaiag (2005) €xouv He 0,241, tng ActumdAaiag (2006) 0,241, 10
Tpikepr 0,163, Tou MaAiakou 0,107, Tou Ay. NikoAdou 0,295 kai Tou MNMAartavid
0,424. %10 TFPGA utroloyiotnkav TpeIG SIoQOPETIKOI DEIKTEG ETEPOCUYWTIOG
(Mivakag 27). OAol o1 deikteg divouv OTI 0 TTANBUCPSS atrd 1o MaAIokO €xel Ta
XaunAoTepa emrireda eTepoluywrTiag. Etriong Aol o1 BeiKTEC CUUPWYOUV OTI O
TANBuouée ammd  tov  TMAatavid Trapoucidlel Ta  uywnAoTepa  etTireda
etepouywrtiag. O1 TTANBuopoi atrd TNV ACTUTTAAQIO epgavifouy TIG IDIEC TIMEG
METAEU TOUG QVECAPTATWG XPNOIMOTTOIOUMEVOU BEIKTN €TEPOJUYWTIOG. 2TO
PopGene utroAoyiotnkav emimmAéov 10 effective number aAAnAduopea, o
deikTng gene diversity (Nei 1973) ka1 0 deiktng Shannon yia KAdBe yeVETIKO

TOTTO EEXWPIOTA Kal yia 6Aoug Toug TTANBucoug (Mivakag 27,28,29,30,31) . O
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OTn Oouykpion Oedouévwy  atTd

codominant markers pe dedopuéva amd dominant markers.

Mivakag 25. Zuxvotnteg AAANAOUOPOWY Kal QVAPEVOUEVN ETEPOLUYWTIO

(He).Mnyn GenAlIEXx.
MAnBuouog Locus

ActundAaia 2005 | Locusl
Locus2
Locus3
Locusd
Locus5
Locusé6
Locus7
Locus8
Locus9
Locus10
Locusll
ActuntdAoia 2006 | Locusl
Locus2
Locus3
Locusd
Locus5
Locusé6
Locus7
Locus8
Locus9
Locus10
Locusll
Tpikept Locusl
Locus2
Locus3
Locus4
Locus5
Locus6
Locus7
Locus8
Locus9
Locus10
Locusll
MAatavidg Locusl
Locus2
. Locus3

Band
Freq.
1,000
1,000
0,750
1,000
1,000
1,000
0,750
0,750
0,500
0,750
0,250
1,000
1,000
0,750
1,000
1,000
1,000
0,750
0,750
0,500
0,750
0,250
1,000
0,000
0,000
1,000
0,750
1,000
0,500
0,500
0,250
1,000
0,250
1,000
0,000
0,000
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1,000
1,000
0,500
1,000
1,000
1,000
0,500
0,500
0,293
0,500
0,134
1,000
1,000
0,500
1,000
1,000
1,000
0,500
0,500
0,293
0,500
0,134
1,000
0,000
0,000
1,000
0,500
1,000
0,293
0,293
0,134
1,000
0,134
1,000
0,000
0,000

0,000
0,000
0,500
0,000
0,000
0,000
0,500
0,500
0,707
0,500
0,866
0,000
0,000
0,500
0,000
0,000
0,000
0,500
0,500
0,707
0,500
0,866
0,000
1,000
1,000
0,000
0,500
0,000
0,707
0,707
0,866
0,000
0,866
0,000
1,000
1,000

He

0,000
0,000
0,500
0,000
0,000
0,000
0,500
0,500
0,414
0,500
0,232
0,000
0,000
0,500
0,000
0,000
0,000
0,500
0,500
0,414
0,500
0,232
0,000
0,000
0,000
0,000
0,500
0,000
0,414
0,414
0,232
0,000
0,232
0,000
0,000
0,000
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Mivakag 26. Tipéc Méong Etepoluywrtiag (He) Kai TT0000TA TTOAUMOPQIGHOU.
Mnyn GenAlEx, TFPGA, PogGenene.

MAnBuou6g Acotumrdhaia  AotumrdAaia  Tpikepr  MAaravidg Ay. MaAiakég
2005 2006 NikéAaog
He (GenAlEx) 0,241 0,241 0,163 0,107 0,295 0,424
He (TFPGA) 0,242 0,242 0,166 0,111 0,296 0,426
He unbiased 0,246 0,246 0,169 0,113 0,304 0,43
(TFPGA)
H. direct count 0,239 0,239 0,162 0,103 0,291 0,425
(TFPGA)
MoAupop@iouog 54,55 54,55 45,45 2727 63,64 90,91
(%)
Méon Etepoluywrtia
0 4 6
0,500
2 - 0400 2Z
E - 0300 8
.o ’
= L0200 &
g | S
5 + 0,100 o
s - 0000 2

mm No. Bands

NAnBuopol

Eikéva 8. Méon avapevéuevn erepoluywria (He)
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Mivakag 27. Acikteg¢ TlMoAupop@iopol  ammd  TANBUoHO  AoTUTTAAQIOG

(2005,20086). MNnyr; PopGene. *ne = Effective number aAAnAdpopewv (Kimura and Crow
1964). * h = Nei's (1973) gene diversity. * | = Shannon's Information index (Lewontin 1972).

FeveTik6g ToTTOG ne* h* I*
Locus1 1,0000 0,0000 0,0000
Locus2 1,0000 0,0000 0,0000
Locus3 1,6 0,3750 0,5623
Locus4 1,0000 0,0000 0,0000
Locus5 1,0000 0,0000 0,0000
Locusé6 1,0000 0,0000 0,0000
Locus7 1,6000 0,3750 0,5623
Locus$8 1,6000 0,3750 0,5623
Locus9 2,0000 0,5000 0,6931

Locus10 1,6000 0,3750 0,5623
Locus11 1,6000 0,3750 0,5623
Méocog 1,3636 0,2159 0,3186
S.D 0,3668 0,2098 0,3074

Nivakag 28. Acikteg MoAupop@iopol atrd TANBucoud Tpikepl. MnyA PopGene. *
ne = Effective number aAAnAdpopewyv (Kimura and Crow 1964). * h = Nei's (1973) gene
diversity. * | = Shannon's Information index (Lewontin 1972).

Fevemik6g Toog ne* h* I*
Locus1 1,0000 0,0000 0,0000
Locus2 1,0000 0,0000 0,0000
Locus3 1,6000 0,3750 0,5623
Locus4 1,0000 0,0000 0,0000
Locus5 1,0000 0,0000 0,0000
Locus6 1,0000 0,0000 0,0000
Locus?7 1,6000 0,3750 0,5623
Locus8 1,6000 0,3750 0,5623
Locus9 2,0000 0,5000 0,6931

Locus10 1,6000 0,3750 0,5623
Locus11 1,6000 0,3750 0,5623
Méoog 1,3636 0,2159 0,3186
S.D 0,3668 0,2098 0,3074
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Mivakag 29. Acikteg NoAupop@iopou atrd TANBucud MaAlokou. Mnyr PopGene.
* ne = Effective number aAAnAdpopowy (Kimura and Crow 1964). * h = Nei's (1973) gene

diversity. * | = Shannon's Information index (Lewontin 1972).

FeveTik6g ToTOG ne* h* I*
Locus1 1,0000 0,0000 0,0000
Locus2 1,0000 0,0000 0,0000
Locus3 1,0000 0,0000 0,0000
Locus4 1,0000 0,0000 0,0000
Locus5 1,9976 0,4994 0,6926
Locus6 1,0000 0,0000 0,0000
Locus7 1,6653 0,3995 0,5890
Locus8 1,6653 0,3995 0,5890
Locus9 1,0000 0,0000 0,0000

Locus10 1,0000 0,0000 0,0000
Locus11 1,0000 0,0000 0,0000
Mécog 1,2117 0,1180 0,1701
S.D 0,3725 0,2038 0,2925

Mivakag 30. Acikteg NMoAupoppiopou atrd TTANBuoud Ay. NIKOAAOG. Mnyi
PopGene. * ne = Effective number aAAnAdpopouwy (Kimura and Crow 1964). * h = Nei's
(1973) gene diversity. * | = Shannon's Information index (Lewontin 1972).

FeveTIKOG TOTTOC ne* h* i
Locus1 1,6000 0,3750 0,5623
Locus2 2,0000 0,5000 0,6931
Locus3 1,0000 0,0000 0,0000
Locus4 1,6000 0,3750 0,5623
Locus5 1,6000 0,3750 0,5623
Locus6 1,0000 0,0000 0,0000
Locus7 2,0000 0,5000 0,6931
Locus8 1,6000 0,3750 0,5623
Locus9 1,0000 0,0000 0,0000

Locus10 2,0000 0,5000 0,6931
Locus11 1,0000 0,0000 0,0000
Méoog 1,4909 0,2727 0,3935
S.D 0,4230 0,2223 0,3167
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Mivakag 31. Acikteg MoAupop@iouou atrd TTANBuoud MNAartavid. Mnyri PopGene.
* ne = Effective number aAAnAdpopowy (Kimura and Crow 1964). * h = Nei's (1973) gene

diversity. * | = Shannon's Information index (Lewontin 1972).

FeveTik6g ToTOG ne* h* I*
Locus1 1,0518 0,0492 0,1178
Locus2 1,9216 0,4796 0,6726
Locus3 1,9551 0,4885 0,6816
Locus4 1,1862 0,1570 0,2928
Locus5 1,4496 0,3102 0,4890
Locus6 1,2707 0,2130 0,3693
Locus7 1,6449 0,3921 0,5809
Locus8 1,7432 0,4263 0,6176
Locus9 1,9927 0,4982 0,6913

Locus10 1,4366 0,3039 0,4817
Locus11 1,8615 0,4628 0,6555
Mécog 1,5922 0,3437 0,5137
S.D 0,3322 0,1510 0,1866

Atd 1a homogeneity test (lMivakag 32) @aivetral 6AoI 01 YEVETIKOI TOTTOI
TTAPOUCIAZOUV OTATIOTIKWG ONUAVTIKEG DIAPOPES PETAEU TOUG OTO OUVOAO TWV

TTANBUC WY ot etTiTredo onuavtikétnTag a=0,01.
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MNivakag 32. Homegeneity Test. MNnyri PopGene

TOTTOVZTATIOTIKA L1

X 45,653 136,951 112,479 27,407 31,12 61,336 22243 4224 57,467 27618 60,812
df 5 5 5 5 5 5 5 5 5 5 5
p 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
G* 24168 178,133 141,953 32,985 38,999 64,484 22647 42382 76,521 35,037 76,052
df 5 5 5 5 5 5 5 5 5 5 5
p 0,002 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
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Me 10 TFPGA mrpayparotro@nkav exact tests (Dememorization steps: 1000,
batches: 10, permutations per batch: 2000) vyia €Aeyxo TnG YEVETIKAC
BIaPoPOTToINONG HETALU TWV UTTO eEETAON TTANBUCHWY, XPNOIHMOTTOIWVTAG TIG
ouxvotnTeg TwWv aAAnASuopewy (Mivakag 33). Ta atroteAéopara  gival
OUYKEVTPWTIKA WG TTPOG TOV KABE YEVETIKO TOTTO yia OAOUG TOUG TTANBUCOUG.
O1 pévor TTANBuc oI yia ToUug OTToIoUG IoXUEI N UNdEeVIKA uTTdéBean, dnAadr) dev
TTAPoUcIAfouv OTATIOTIKWG CNHAVTIKEG BIa@opES METAEU TOUG €ival auToi TTOU
mpoépxovtal amd Ta deiyparta AotutrdAala 2005 kar 2006. Ma 6Aoug TOUC
UTTOAOITTOUC TTANBUCOUC TTapaTNEOUVTAl OTATIOTIKWS ONUAVTIKEC DIAPOPEC OF

gtritredo onuavtikdétnTag a=0,01.

MNivakag 33. Tipéc P atrd Exact test. Mnyq TFPGA.

ActundAata ActumtdAaia  Tpikept  MAatavidg Ay. MaAtakog

2005 2006 NioAaog
ActurtaAaia —
2005
ActurtdAaia 1,0000 s
2006
Tpikept 0,0000 0,0000 *aaas
NMAatavidg 0,0000 0,0000 0,0351 EhEER
Ay. NikOAaog 0,0000 0,0000 0,0000 0,0000 i
Mallaxéq 0,0000 0,0000 0,0000 0,0000 0,0000 pas

Me 10 Aoyiouikd Arlequin 3.11 £yivav neutrality test, yia va diammioTwBei av ol
uttd e&€Taon TTANBuopuoi BpiokovTal KATw aTTd TNV EMdOPACN TNG PUOIKNG
emAoync. Mo ouykekpipéva €yivav ta 1e0T Ewens-Watterson homozygosity
kol Ewens-Watterson-Slatkin exact. Z1a TTapatrdvw TEOT N KNBEVIKT UTTOBEON
Bewpei 611 oTOUC TTANBUCOUG dev aokeital eEEAIKTIKA Trieon. ZTov [Mivaka 34
divovtal o1 TIHEC TNG TBavATNTAG P YIa TOV KABE TTANBUCHG Kal yia Ta U0 TEOT.

Katw amé emimedo onuavtikétnrag a=0,01 dev mrapartnpolvTal OTATIOTIKWG
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ONUAVTIKEG BIAQOPES 0€ BAOUG TOUG TTANBUCHOUG EKTOS ATTd TOUG TTANBUCHOUG
omnv ActumrdAaia 2005 kai AotumrdAaia 2006. Xtoug¢  UTTOAOITTOUC
TTANBuopoug dnAhadry Tpikepl, [lMAatavid, Ayio NikéAao kai  MaAiakd
atroppitTteTal N UNdeVIKr) uTTéBeon kKal Byaivel TO CuuTTépacua T OTOUC

TTAPATTAVW TTANBUCHOUG ETTIOPE N YUOIKK) ETTIAOYT.

Nivakag 34. Neutrality test. Nnyn Ardequin 3.11

ActundAaia ActumdAaua  Tpikept  MAaravidg Ay. MaALakog
NikOAaog

2005 2006
Watterson p- 0,063 0,037 0,00 0,002™ 000" 0007
Vall.le e EE T EE T
Slatkin’s 0,05 0,034 0,00%*%* 0,002 0,00 0,00
exact p-
value

e GTATIOTIKWG ONHAVTIKEG SIAQOpES

H AMOVA 110U ekTEAéOTNKE aT1TO TO Aoyiopikd GenAlEXx (Mivakag 35) £B¢ie Ot
TO MEYQAUTEPO TTOOOCTO TOU YEVETIKOU TTOAUHOPPIOHOU OPEIAETAI OE BIAPOPES
MECQ OTOUG TTANBUCHOUG (62%) Kal KAToTv o€ DIAPOPEC METAEU TTANBUCUWY
TTOU QVNKOUV Of Hia TrepIoxn (37%) kal o ot JIaQOPEG HETALU TTEPIOXWIV
(1%). O1 TiéC TOU ouvTEAEDT) Ppt TTAPOUCIAZOVTAI OE HOPQR TTiVAKA BUABIKAC
avtiotoixnong (Mivakag 33). Aé TIg TTapaTdvw TIMEG @aiveTal OTI Ta pova
deiyparta Tou dev TTAPOUCIAZOUV CTATIOTIKWGS CNMavTIKA dla@opd yia 1o BeiKTN
®pr (p=0,325) ot etiTredo onuavtikétnTag a=0,01 eival amd AcTutrdAaia 2006
kai AatutrdAaia 2005. MNa dAa Ta utroAoITTa SeiyuaTa TTPOKUTITOUV GTATIOTIKWG
OnNUAVTIKEG BIaQOPES WG TTPog To deikTn Ppr. ATTO TO Hevou F-Statistics Tou
TIPOYPAMMOTOS UTTOAOYIOTNKE, BewpwvTtag OTI oI TTANBucuoi Bpiokovtal o€
lcoppotria Hardy-Weinberg, o péoog ouvteAeotric © yia OAoug  TOug

TANBuooUC o otroiog Bpébnke icog pe 0,363. Me tnv Texvikn jackknifing
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UTTOAOYIOTNKE N MEoN TIKA Tou 8=0,362+0,06 pe etitredo onuavTikoTNTAC 95%.

H peyaAltepn yovidiakr) pory (Mivakag 34) mrapartnpeital petaglu AoTutraAaiag

(2006) ka1 MAaravid (Nm=2,56) kai peTatu AoTutralaiag (2005) kai MAaTavid

(Nm=2,469). H pikpdtepn yovidiakry por) Trapartnpeeital Petagl MaAiakou kal

Ay. NiKkoAGou.

Mivakag 35. AtroteAéopara AMOVA. My GenAlEx.

Source df Sss MS Est. % Stat Value Prob
Var.

AmongRegions 3 116,913 38971 0,776  37% ®st 0,366 0,001

Among 2 3984 1,992 0,023 1% Pet 017 0144

Pops/Regions

Within Pops 192 253,401 1,320 1,320  62% ®pr 0377 0,001

Mivakag 36. Tiuég Tou BeikTn Ppr (KATW ATTO TN dIAYWVIO) KAl TWV AVTIOTOIXWV

mBavotATwy P (TIMEC TTavw atd T diaywvio, oI TINEC PBaciotnkav o€

permutation TipAS 999 ). Ny GenAlEx.

ActundAaia
2005
ActuntdAaia
2006
Tpikept

MAotavide
Ay. NikOAaog
MaALakog

Actunadaia AoctunaAaia

2005
0,000

0,000
0,435
0,548
0,328
0,092

2006

0,325

0,000
0,434
0,552
0,324
0,089

Tpixept

0,001

0,001
0,000
0,110
0,510
0,388

MAataviag

0,001

0,001
0,016
0,000
0,650
0,478

Ay.

NikoAaog

0,001

0,001
0,001
0,001
0,000
0,218

MaAtakog

0,001

0,001
0,001
0,001
0,001
0,000

Nivakag 37. MNovidiakr} porj (Nm) petagu TTANBUCUWY. My GenAlEx.
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ActundAate  Aotunddawa  Tpikept MAaravias Ay. MaAtakog
2005 2006 NixcArog
Actundhoua
0,00
2005 200
Actundhaia Thy
0
2006 0,00
Tpikept 0,325 0,326 0,000
NAatavidg 0,206 0,203 2,029 0,000
Ay. NwoAaog 0,512 0,521 0,240 0,134 0,000
MoAakog 2,469 2,560 0,394 0,273 0,896 0,000

Me 10 Aoyiopikd PopGene utroAoyioTnke 6To GUVOAO TWV TTANBUCUWY yia TOV
KGBe yeveTikO TOTTO O OeikTNG Gst KAl OTN CUuvéEXeEla n yovidiakry pory Nm
(Mivakag 38). O yevetikog TOTTOC L7 TTapoucidlel Tn JeyaAUTePN yoVIBIAKK pon

(4.6418) ka1 0 YeVETIKOC TOTTOC L2 TN MIKpOTEPN Yovidiakr pon (0.18395).

Mivakag 38. Novidiakr por) oTov KABE YEVETIKO TOTTO. Mnyrj PopGene.

L1 198 0,0799 0,0625 0,2174 1,8000
L2 198 0,4949 0,1360 0,7252 0,1895
L3 198 0,4949 0,1777 0,6410 0,2801
L4 198 0,1378 0,1152 0,1643 2,5429
L5 198 0,3159 0,2609 0,1740 2,3734
L6 198 0,1225 0,0795 0,3509 0,9250
L7 198 0,4296 0,3878 0,0972 4,6418
L8 198 0,4522 0,3670 0,1885 2,1530
L9 198 0,4986 0,3098 0,3787 0,8205
L10 198 0,3193 0,2610 0,1827 2,2371
L11 198 0,4681 0,2708 0,4214 0,6865
Méoog 0,3467 0,2207 0,3633 0,8763
St. Dev 0,0266 0,0128

* Nm = umroAoyiopo¢ yovidiaknig pori¢ amd Gst. Nm = 0.5(1 - Gst)/Gst.
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O deiktng yeverikAg amootoong (Nei 1972) T1rou uttoAoyioTnke amd TO
GenAlex Tapoucidletar oTtov [Mivaka 39. TlMa Tov utroAoyiopd  Tou
akoAoubribnke n diadikaoia Tou  TTEPIYPAPETAI  OTO  OEIKTN  YEVETIKAG
amréoTaong OtV TTEPITTTWON  Twv  axivwyv. O JEYAAUTEPEG  YEVETIKEG
atmrootdoeig (D, Nei 1972) mraparnpouvtal petagu MaAiakou kai Ay. NikoAdou
(0,587), petagu Tpikepr kal Ay. NikoAdou (0,404) kai PETAEU ACTUTTAAQIOG
(2005,2006) kai Mahiokou. O1 tAnBuopoi ammd tv  AcTuttdAaia  dev

TTapouaidlouv d1Ia@opd LETAEU TOUG.

O1 TIEG yia T yeveTikA atrdoTaon Twyv TTANBucpwy (Mivakag 40, Eikdéva 9
Nei, 1972) trou divovtal amd 10 TFPGA diagpépouv ammd autég trou divel TO
GenAlEx. QoTtdéo0 Kal OTNV TTPOKEIMEVN TTEPITITWON N MEYAAUTEPN YEVETIKA
atmrdéoTacn Traparnpeital neTagu MaAiakou kai Ay. NIKOAGOU Kal OTn CuvExEla
MeTagU Tpikepl kal Ay. NikoAdou. Me 1o TFPGA uttoAoyioTnkav €TTioNng Kai o
BeikTNG yeveTIKAG atrooTtaong unbiased (MMivakag 41, Eikéva 10 Nei 1978), o
BeikTNG yeveTiknG atmmooTaong katd Rogers (Mivakag 42, Eikbéva 11, Rogers
1972) kai o TpoTrotroiNuévog deikTnG Tou TeAcuTaiou Katd Wright ([Mivakag 43,
Ekéva 12, Wright 1978). Me 10 Aoyiouikd phylip 3.67 oxedidotnke TO
devdpdypapua yeveTikng amootaons (Eikéva 13) xpnoIPOTTOIWVTIAE TOV

aAyopiBuo Neighbour joining.
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Mivakag 39. Mevetikr) améoTacn TANBuouwy cupewva pe 1o deiktn D (Nei

1972). Nnyrj GenAlEx.

ActundAaia ActundAaia Tpikspt nAdrawdc Ay. Ma)haxdq
Nud
2005 2006 OAGOg
ActuntdAaia
2005 .00
ActuntdAaia
S00E 0,000 0,000
Tpikept 0,241 0,241 0,000
MAataviag 0,301 0,301 0,030 0,000
Ay. NikéAaog 0,189 0,189 0,404 0,587 0,000
MoALakdg 0,047 0,047 0,279 0,353 0,145 0,000

Mivakag 40. l'everik Amootacn (Nei 1972). Nnyr TFPGA

ActuntaAaua 0,000
2005
ActuntdAaia 0,000 0,000
2006
Tpikept 0,2394 0,2388 0,000
MAotavidag 0,2756 0,2741 0,0120 0,000
Ay. NikOAaog 0,4279 0,4363 0,5629 0,6600 0,000
MoALakog 0,1503 0,1514 0,2486 0,2633 0,3454 0,000

Mivakag 41. leveTikA améoTaon unbiased (Nei 1978). My TFPGA.

ActuntdAaia 0,000
2005
Actundhala -,0054 0,000
2006
Tpikept 0,2350 0,2341 0,000
MAataviag 0,2720 0,2701 0,0091 0,000
Ay. NioAaog 0,4200 0,4280 0,5556 0,6534 0,000
MoALaKOG 0,1447 0,1455 0,2437 0,2591 0,3369 0,000
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Mivakag 42. l'evetikr améoTaon Rogers (1972). Mny TFPGA.

ActundAaia ActuntdAoia  Tpikept  MAatavidg Ay. MaAiaxdg
2005 2006 NkoAaog
ActuntdAoia 0,000
2005
AocturtdAoia 0,003 0,000
2006
Tpikept 0,284 0,281 0,000
NAataviag 0,319 0,317 0,069 0,000
Ay.Nwéhaog 0,424 0,426 0,453 0,518 0,000
MoALakog 0,24 0,243 0,353 0,3879 0,374 0,000

Nivakag 43. levetikry amméoatacn Rogers modification (Wright 1978). MnyA

TFPGA.
Actundlaia ActundAaia  Tpikept  MAaravidg Ay. MoAakog
2005 2006 NKoNAoS
ActundAaia 0,000
2005
ActundAata 0,0079 0,000
2006
Tpikept 0,4126 0,4121 0,000
NAataviag 0,4476 0,4466 0,1034 0,000
Ay. Nik6Aaog 0,5048 0,5087 0,5767 0,6225 0,000
MoALakog 0,3138 0,3148 0,4055 0,4272 0,4346 0,000
| | ] | ] 1
5.000 4.000 3.000 2.000 1.000 0.000

| 1 Acrumdraia 2005

Actumdiaia 2006

6 Miaravidg

[ 3 Teikep
m L 4 Mahiakog

5  Ay. NIKOAGOC

Eikéva 9. Asvdpodypappa yevetikric amootaonc (Nei 1972) pe tov aAyopidpuo UPGMA. Mnyn
TFPGA.
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5.000 4,000 3.000 2,000 1.000 0.000

I 1 Aotumaiax 2005

I 2 AoTumdAiaa 2008

MAarawvidag

— Tpikept

— 4 MaAakog

Ay. NIKOAGOG

Eikéva 10. Aevdpdypappa yevenkric améotaonc tou Oeiktn unbiased (Nei 1978) pe tov
aAyopiBuo UPGMA. MNnyR TFPGA.

5.000 4.000 3.000 2.000 1.000 0.000

I- 1 Aogturr@haia 2005
L

2 potutrdhaia 2006

Miarawicg

o

Tpikepn

w

4 Mahaxdg

Ay. Nikéhaog

5

Eikéva 11. Aevdpdypaupa yeveniki¢ amoéotaonc tou deiktn Rogers (Rogers 1972) ue tov
aAyopiBuo UPGMA. MNnyi TFPGA.

6,000 45,000 3,000 15,000 0,000

I' 1 Actum@Aaia 2005
L

2 Aorumdiaia 2006

g [Mharawidg

3 Tpikep

4 MaAiakog

5 Ay. Nikdhaog

Eikéva 12. Aevdpoypaupa yevenikig améataong Tou deiktn Rogers modified (Wright 1978) pe
Tov aAyopiBpo UPGMA. MNMnyn TFPGA.
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Maliakos

Astypalaia

Platanias

Trikeri

AgNikolaos

Eik6va13. Aevdpoypauua yeverikic améotaong (Nei 1972) pe tov ahyopibuo Neighbour
joining. MNnyn Phylip 3.67.

Ta Mantel test amd 10 Arlequin dev €0€1I€av CUOXETION METAEU YEWYPAPIKAC

aTOOTACNC KAl YEVETIKAC aTréaTaonc (r*=0,007, p=0,32).
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4. 2ulNTNON-ZUPTTEPACHATA

2TNV TTOPOUCQ EPYATia Ot TTPWTN QACN ETMIXEIPNONKE va yivel afioAdynon
NG TeEXVIKAS Twv RAPD. H Ttexvikil Twv RAPD Atav atmoteAeouarikr otov
evIOTIONS DIaQopwVy HETALU DIAQOPETIKWY TTANBUCHWY axIVOU KaBwg Kal
METAEU Bia@opeTikwy TTANBUoUwyY aokidiwyv. Alagopéc dev Atav duvatd va
EVTOTTIOTOUV HOVO OTNV TTEPITITWON TwV QoKIDiwY yIia TO SIaxwpIoud TOU
TTANBuouoU atrd v AcTtuttdAaia tou 2005 pe autdv TNG ACTUTTAAQIOG TOU
2006. Ta RAPD utropouv va aviXveUGOUV YEVETIKO TTOAUMOPQPIOHUS KOl PETAEU
TTANBUC WY Tou 18iou €idoug eKTOC aTTd QViXVEUOH YEVETIKOU TTOAUNOPPICHOU
METAEU OuyyeVvIKWY €10Wv, TTapdAa TA JEIOVEKTAMATA TTOU TTapPousIdlouv
(Rodrigues et al 2002). AnAadn v aduvapia diaxwpICHoU Twv OPOCUYWTWY
OTO KUpiapx0o aAANASUop@o atrd Ta £TEPOCUYWTA KABWG Kal GAAQ TTOU €XOuV
TpoavapepBei. O1 Das et al (2005) xpnoIMOTTOINCAV ETTITUXWS TNV TEXVIKI TWV
RAPD yia tov evIOTIONS YEVETIKOU TTOAUMOPQPICHOU HETAEU CUYYEVIKWYV E1DWV
KUTTPIVOEIBWY TOoU yévoug Labeo oTtnv Ivdia KaBwg Kal PETAEU DIGPOPETIKWV
stock tou 18iou €idoug, yeyovog TTou civar 1BIaiTEPA XproiMo oTa breeding
programs TTouU XPNCIMOTTOIoUVTal OTIG IXBuokaAAiEpyeiec. QoTdéo0 oI Barman et
al (2003) otnv €&£Taon TOU YEVETIKOU TTOAUMOPPICHOU KUTTPIVOEIDWY TOU
yévoug Labeo mrporteivouv ta RAPD va xpnoIMOTToIouvVTal wé éva TTPwTo Brida
OTNV  EKTIMNON TOU VEVETIKOU TTOAUMOPQICHUOU KOl OTn  OUVEXEID va
XPNoIJoTToIouvVTal Kal aAAol popiakoi dOeikteg. H texvikp twv RAPD nArav
IBICITEPO ATTOTEAECUATIKA OTNV €pyacia Twv Basavaraju et al (2007), étrou
EVTOTTIOTNKAV ONMAVTIKEG DIGPOPES METAEU DIGQPOPETIKWY stock eKTPEPSUEVOU

Kutrpivou (Cyprinus caprio) otnv Ivdia.
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O1 Yan et al (2005) xpnoiyotroincav amoteAecpaTikd Ta RAPD yia Tov
eVIOTIONS DIAQOPWY HETAEU TEXVNTA TTAPAYOUEVWY BITTAOEIBWY OAOBNAUKWY
atOpwy Kal TETPATTACEIdWY aTOPWV Tou KUuTTpivoeidoug Carassius auratus
otnv Kiva. O1 Mamuris et al (1997) oTnv egpyacia TOUG yIO TOV YEVETIKO
TTOAUPOPQIoHO O0TNV KouTooupoupa (Mullus barbatus) katéAngav 611 Ta RAPD
gival o atmroTeAeTUATIKG atrd 1a AAAOEVIUMA, v TTaPAAANAa KaTtopBwaoav
VO ouoxeTioouv BeTikA 1O OeikTn YEVETIKNG oatrdoTaong katd Nei pe TIC
YEWYPAPIKEC ATTOOTACEIC TWV UTTO HWEAETN TTANBUCUWY KATI TTou eV KATEDTN
duvatrd otnv Topouca epyooia. O1 Borowsky & Vidthaynon (2001)
KATOpPBwaoav va EVTOTTIOOUV YEVETIKO TTOAUMIOPQICHO O TTANBUCHOUS WapIiwyV
YAUKOU vepou otnv TaiAdvdn kdvovrtag xerion twv RAPD Tt oTIiyur Ttmou
TTPONYOUMEVEC TTPOCTIABEIEC E AANOEVIUMO EiXAV ATTOTUXEI.

Oi Liu et al (1998) xpnoipyotroincav pe emruyia Ta RAPD yia Tnv €§akpiBwaon
YEVETIKOU TTOAUMOPPICHOU PETagU dlopopeTikwy stock yatdyapwv [ctalurus
punctatus omng HMA egetdloviag PeyAAo apiBud yeveTikKwy TOTTWY. 21NV
TOPATTAVW  EPYOCIA T  ATTOTEAECMATA  ATAV  Of  VEVIKEG  YPOAMMEC
avatrapayopeva. O Cuyypo@eic TTapaTripnoov OTI Ol MEYAAUTEPESG MTTAVTEG
MTTOpOUCAV va avatrapaxOouv o€ UETETTEITA ETTAVAAAWEIS TNG TTEIPAMATIKNG
Bi1adIkaoiag 1o EUKOAQ aTTO OTI OI PIKPOTEPOU HOpPIOKOU BApoug ptravteg. Ol
Wasko et al (2004) peAétnoav 1O YEVETIKO TTOAUMOPPIOUS dypiwv KAl
EKTPEPOMEVWY TTANBUCHWY Tou Woplou Brycon cephalus  otn BpadAia
XPNOIMOTTOIWVTAG TNV TEXVIKA Twv RAPD. Ta amorteAéouata €0€ifav OT1 Ol
EKTPEPOUEVOI TTANBUCHOI TTapouCiacav XAMNAGTEPO YEVETIKO TTOAUMOPPICHUS
KAl QaIVOMEVA UWNAAC evOoyauiag o€ oxéon ME Tov Aypio TTANBuoud. Ta

XOUNAG  emiTeda  TTOAUMOPQICHOU  OTOUC  EKTPEQOMEVOUC  TTANBUCOUC

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 23:49:40 EEST - 3.138.118.14



96

atrodobnKav T Cuxvh TTPAKTIKI TwV IXBUOKOAAIEQYNTWY VA XPNCIKOTTOIOUY
MIKPS apIBud Wapiwy yIa YEVVATOPEC ME OTTOTEAECHA OTIC ETTOMEVEC YEVIEG VO
ep@avifovtal uwnAoi deikTeg evdoyauiag o1 oTroiol €xouv ouvdebei ae TTOANEG
TTEPITITWOEIC ME  XAMNAOUG puBuoug avatTTugng, MEIWMEVN  YOVINOTNTA,
euaIoONCia o€ TTABoyOVOUC MIKPOOPYAVIGHOUG K. Q.

Ta RAPD otrodeixbnkav atroteAeopatikd otnv epyacia twv Callejas &
Ochando (1998, 2001) yia Tov JiaXwpPIoKO 8 CuyyevIKWY €I8WY TOU YEVOUG
Barbus otnv IBNpikn Xepoodvnoo Twv OTToiwY 0 SIOXWPICHOG UE HOPPOAOYIKA
Kpitipia gival 1Idiaitepa dUoKoAog. Mpétrel va onueiwbei o1 pdvo meita atod
QTTOTEAECHATIKO DIAXWPICHO Twv TTAPATTAVW CUYYEVIKWY EI0WV KOl TWV
TANBUCUWY TTOU OTTOTEAOUV TO KABe €idog civar duvatdg o oxedlaouog
QTTOTEAECHATIKWY OTEATNYIKWY Jlaxeipiong Twv 1XOUaTTOBEUATWY HE OTOXO
TNV acipopikry avatrtugn. O1 Jug et al (2004) diotrictwoav 611 Ta RAPD rjrav
1IB1aiTEPA XPNOIUA OTO BiaxwpPIoHd atduwy TNG TTEoTPpOoPag Salmo marmoratus
Kal Twv udpuBiwv TnNg pe Tnv TéoTpopa Salmo ftrutta. Ta uPBpidla oOTIg
TTEPIOCOTEPEC TTEPITITWOEIC TTapouTiacay CouvluaouO TwV MTTAVIWY TwV
YOVIWYV, HE EAAXIOTEC TTEPITITWOEIC VA EUPAVICOUV KAIVOUPIEG UTTAVTEC. 2TNV
epyacia Tou Jayasankar (2004) ta RAPD xpnoIdoTToInGnKav PE ETTITUXIO YIa
TOV EVTOTTIONO JIaQOpPWY METAEU 27 CUuyyeVIKWY €10WV Tou BIaKOOUNTIKOU
wapliou clown fish Tou yévoug Amphiprion.

O1 Stott el al (1997) xpnoipotroincav ta RAPD w¢ péoo yia Tnv €&€taon tng
kAnpovouikdétnNTag otnv téotpoa Salvelinus namaycush otov Kavada. Ol
epeuvnTég  Oiamiotwoav  O11 Ta RAPD  akoAouBouv, TOUAdxIOTOV OTN
OUYKEKPIUEVN TTEPITITWON TOUG MEVTEAIKOUC KAVOVEC KANPEOVOMIKOTNTAG, KAl

givar atroteAeopaTnik@ otnv €€gupeon NG TANBUCoMIoKAS OOMNG Twv UTTO
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€CETAON OPYAVIOUWY. Z€ TTAPOMOIO CUNTTEPATUATA KATEANEE Kal 0 Faugeron
(2001) cUPEWVA JE TOV OTTOIO Ol CUBETEPOI OPIOKOI DeikTES, DNAADK 01 DEIKTEG
TTou dev BpioKovTal Ot evePYEC TTEPIOXEC TOu yovididuaTtog otmwe 1a RAPD,
gival eCAIPETIKA QTTOTEAECHATIKOI OTN BIEPEUVNON TOU UTTAPXOVTOG YEVETIKOU
TTOAUMOPQICHOU. H KupIOTEPN QITia QaiveTal va gival 0TI TNV TTEPITITWON TTOU
o1 BeikTeg Bev gival OUDETEPOI O YEVETIKOG TTOAUUOPPICHOG XAVETAI KABWG gival
évtovn n emidpacn TNG QUOIKACS ETTIAOYNG.

2tnv epyacia twv Apte et al (2003) trou €ixe w¢ o1d6X0 TNV €CaKPIBWOnN
yovIBIOKNG PONG METAEU EKTPEPOMEVWY TTANBUCHWY Kal Aypiwv TTANBUC WY
Tou WUdiou Perna canaliculus otn Néa ZnAavdia xpnoigoTToinénkav ol
popiakoi deikteg RFLPs kai RAPD. Ta RAPD utmpgav mo guaiobnrol deikTeg
KAl amToKAAuWav UTTapEn yoviDIoKAS Pong METAEU EKTPEPOMEVWY Kal AypIwV
TANBUCUWY n oTtroia JTTopPEl va odnynoel O€ E€KQUAICHO Twv  Aypiwy
TTANBUCPWY Kal o eAdTTwon TG PiotroikiAdTNTag. O Kano et al (2001)
EVTOTTIOQV YEVETIKO TTOAUMOPPICHS PETOEU 7 TTANBucpwy Tou aokidiou (Ciona
intestinalis) amd v lamwvia pe TNV TEXVIKA Twv RAPD, av kal n yeveTikn
QTTOOTACN N OTToIX UTTOAOYIOTNKE NTAV OXETIKA XAUNAR O€ Oxéon ME GANEG
TEPITTTWOEIC. H ueyaAUTeEPN YEVETIK) aTTOCTACN TTAPATNPAONKE METALU TwV
TTANBUG WYV OTIG TTEPIoXEG Torihama kal Onagawa.

O1 Nguyen et al (2005) xpnoipotroincav ta aAAoévluua, Ta RFLPs kal Ta
RAPD vyia va evromrioouv YeVETIKO TTOAUMOPQIOUG ©€ TTANBUCHOUG TNG
kapapidag Cherax destructor otnv AuoTpaAia. O YEVETIKOG TTOAUMOPPIOHUOG
uUTTODIIPEDBNKE & TTOAUMOPQICHUO TTOU OQeiAovTav O ATOMA TTOU QVNKAV O€
KATTOI10 TTANBUCHO, O TTOAUMIOPQICHO TTOU O@EiAovTav PETALU TTANBUCUWY

MIOG TTEPIOXNAC KOl O€ TTOAUMOPQICHO TTOU O@EiAovTav HETAEU TTEPIOXWY. Ta
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TTOPOTTAVW €£yIVav PE OKOTTO va TtrpaypatotroinBei n AMOVA. e emitmedo
atéuwyv  TTANBucpoUu Ta aANoéviupa  atmokdAuwayv  peyaAutepa  eTTireda
TTOAUMIOPQICHOU, yEYOVOCS TTou OeV NTAV AVANEVOUEVO. 2ZTa UTTOAOITTA ETTITTEDQ
ol OeikteC €pepav TrepiTTou Ouola atroteAéopata. MapdAa autd uoévo 1a
otoixeia amd 1a RAPD katéotn duvatd va CUOXETIOTOUV ME YEWYPAPIKES
QTTOoTACEIS ME OTTOTEAECHA va dwoouv KaAutepn eikdva tnG SOuAG Twv
TANBuouwy. Ztnv  gpyacia Twv Ruzainah et al (2003) ta RAPD
XpNoiJotroIdnkay  €mTuxwe yia 1N OIAKPION TwV  HOPQPOAOYIKA  SuoIwy
diakoounTikwy wapiwv Pangio filinaris kal Pangio piperata. 210 TpwTo £id0¢
TO TTOCOC0TO TWV TTOAUMOPQIKWY YEVETIKWY TOTTWY KUMAVONKE TTEQITTOU OTO
83% kai 010 deuTEPO 01O 60%. H yeverik amrdotacn Twyv duo cidwv (Nei
1972) kupdvonke oT1o 0,566+0,04. Ta RAPD rAtav AtmmOTEAECUATIKOTEPA OTOV
EVTOTTIONS YEVETIKOU TTOAUMOP@ICHOU ot oxéon ue Ta RFLPs otnv gpyacia
Twv Degram et al (2002) o¢ TANBucuoug Tou wapiou Hoplias malabaricus 10
otroio diafiei oe yAukd vepd otn Bpadihia. O1 epeuvntég uttooTnpiCouv OTI Ol
dlaQopéc METAEU Twv TIANBUCuwyv mMOavOoTaTa OQPEIAOVTal OE  TTOAAOUG
Tapdyovteg  OTTwC  DIOQOPETIKEG  TTEPIBAANOVTIKEC  OUVOnKeg, eCaitiag
DIAPOPETIKNG EVTAONG QUOIKAC ETTIAOYNACG, QAIVOUEVO YEVETIKAC TTAPEKKAIONG
Kal @aivoueva 1IdpuTtou. Ta TEAEUTAIO TTAPATNEOUVTAI ETTEITA ATTO TTEPITITWOEIG
otevwTtrou (bottleneck) 6mmou 0 TTANBUCUOG MeElwvETal ATTOTOUO KAl Ta Aiya
EVATTOMEIVAVTA ATOMO KAAOUVTAI va SNMIOUPYCOUV KaIvoupio TTANBUGO.

01 Keyvanshokooh et al (2006) xpnoigotroinoav tnv teXVIK Twv RAPD o1n
MEAETN TTANBuopwyv TOU OTOoupyIoviou Rutilus rutilus caspicus ammd duo
DIaQOPETIKEC TTEPIOXEC OTO Ipdv. Ta TTOCOOCTA  YEVETIKWY TOTTWV  ME

TTOAUMOPQICHO Bpédnkav 41,5% kai 43,6% avrtioToixa. H yeveTikn améoTaon

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 23:49:40 EEST - 3.138.118.14



99

TWV TTANBUCHWY Katd Tov ouvTteAeoTr) Tou Nei Bpébnke ion e 0,04, av kai n
YEWYPAQIKN atrdoTacn Twv U0 TTANBUCHWY gival PeyAAn. H PEON YEVETIKN
ammootacn Trou divetal METALU TTANBUCHWY Tou 1DioU  €idOUG KUMAIVETQI
oupewva pe Toug Thorpe & Sol-Cave (1994) amd 0,002-0,07, evw peTagU
ouyyevikwy €idwv kupaivetar amd 0,03-0,6. v epyacia Twv Hatanaka &
Galetti (2003) ta RAPD xpnoipoTtroiffnkav wg pECO yia Tnv eEakpifwon Twy
ETTITITWOEWY TTOU EiXE N KATAOKEUN QPAYUATOC O€ TTEPIOXN TNS Bpadihiag oTo
YEVETIKO TTOAUMOP@IOCHS TTANBUCHWY Tou wapiou Prochilodus marggravii. Ta
atroTeAEoATA €BEIEQV OTI N KATAOKEUr TOU QPAYMATOC MEIWCE ONUAVTIKA TO
YEVETIKO TTOAUMOPQPICHS TToU DIARIEl OTN CUYKEKPIMEVN TTEPIOX OE OXEON ME
TTANBUCoOUC TTou diaiouv og AAAeg ToTToBeCTieC. Kdvovtag xprion Twv RAPD
o Gomes et al (1998) e&fracav TO YEVETIKO TTOAUMOPQICHO KOl TN
TTANBucpiokry dopr Tou wapiou flyingfish (Hirundichthys affinis) oTov KevTpo-
OUTIKO ATAQVTIKG. ZTnNV TTapatrdvw epyacia atrd 1a SeSOUEVA TTOU TTPOEKUYWAV
amo ta RAPD utroAoyiotnke kal n yovidiakry pory METAgU Twv TTANBUCUWY, N
oTToia BPEBNKE XauNAN. Z& auThv TNV gpyacia dIaoTwonke o1l UTTAPXOUV
TPEIC OIOKPITOI TTANBUCOI TOU TTAPATTAVW WapioU o1 oTroiol xpeidlovral
DIaQopeETIKEC OTPATNYIKEG dlaxeipiong (managing). H texvikiy Twv RAPD
a1rodEixONKE QTTOTEAECUATIKI] OTOV  EVTOTTIOMO YEVETIKOU TTOAUMNOPQICHOU
METAEU BIaQOPETIKWY TTANBUCUWyY TIAAmMag otnv Aiyutrto (Hassanien et al
2004). Ta 1To000TA TTOAUMOPQIKWY YEVETIKWY TOTTWY KUMAvenkav atmd 24%
€wg 44,84%.

2TNV TTapOoUCa £pyaacia ol TTANBUCHOI TOU axIvou TTapoucidAlouv JEYOAUTEPES
TINEC eTepoluywTiag o€ ox€on ME TOuC TTANBuouOoUG Tou aokidiou. H péon

erepoluywria dev ernpeadletal oTov id10 BaBud 600 AAAa PETPpa HETPNONG TOU
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YEVETIKOU TTOAUMOPPIOUOU atTd TO HEYEBOC TOUu OEiyuaTog, E CUVETTEID va
MTTOPEl  va  xpnoIdotToINGel kal  OTn OUYKPIoON OIOQOPETIKOU  HEYEBOUC
BelypaTwy. TO PEYOAUTEPO ICWC MEIOVEKTNMA TNG MEONG £TEPOUYWTIOG Eival
om 8¢ divel akpIPr) aTTOTEAECUOTA OE TTEPITITWOEIC OTEVWTTOU (bottleneck),
KaBwg¢ N atrwAcia eTepoluywTiag eaptatal Pévo aTrd 10 XPAOVO TTOU ATTAITEITAI
yia va Eava@Ttaoel o TTANBUCUOS OE €va OXETIKA MUEYAANO HEYEBOC QTOMWY
(Allendorf 1986) kai 6x1 TOo0 aTrd TNV ATTWAEIA TTOAUMOPPITHOU TTOU AaUBAVEI
XWPA TN OTIYHI TOU OTEVWTTOU.

H akpiBri¢ aitia yia tnv dia@opd otnv £TEPOUYWTIOC PETAEU Twv dUO £1dWV
dev ptropei va mpoadiopioTei. QoTd00 N PEon eTepoluywrTia QuEAVETAl OTIG
TTEPITITWOEIC OTTOU TTAPATNPEITAI ONUAVTIKI YOVIBIGKN POr| KAl O€ HMEYAAUTEPN
XPOVIKA  KAIMOKO  AOyw  METAAAGEEWY, €V MEDVETAl Adyw  YEVETIKAC
TTAPEKKAIONG, evdoyauiag kal Adyw Tou @aivopévou Wahlund. To @aivouevo
Wahlund Bewpei 611 N EAAeIwn eTepOluywTIAC TTOU TTAPATNPEITAI OE OXEON ME
TNV 1c0ppoTtria Hardy-Weinberg ogeidetar 010 011 0 £€€TAlOMEVOC TTANBUCAOC
QTTOTEAEITAI ATTO OXETIKA QATTOMOVWMHEVOUG QVATTAPAYWYIKA UTTOTTANBUCOUC
(Allendorf 2007).

To 6m n péon eTepOolUywrTia QUEAVETAI O TTEPITITWOEIC OTTOU UTTAPXEI
ONMAvTIK] yoviIBIaKr] pPOor €ival Of CUMQWVIa HE Ta QTTOTEAECHATA TNG
TTAPOUCAG £PYATiag oTnV OTToia PBPEBNKE OTI yia Tov axIivd n pEon yoviDIaKN
pony ival 5,13 daroualyevid, evw OT0 aokidlo eival kAtw otmd 1 dropolyevid
(0,88). Ta rapatrdvw £PXOVTAI O CUMQWVIA HE TO yeyovog OTI OTOV axIVO Ol
AGPPEC €ival TTAAYKTOVOTPOQPIKEG HE OTTOTEAECMA va duvavTal va diavuoouv
TTOAU JEYOAUTEPEC QTTOOTACEIS ATTd TIC AAPBEC TOU ACKIBIOU Ol OTTOIEC Eival

AEKIBOTPOPIKEG.
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21nv Trapouca gpyacia o deiktng Fst (Gst) yIa TOug axIvoug BpEBnke iocog ue
0,089. Ao Tta amoteAéopata TG AMOVA @dvnke 611 To 92% TOU YEVETIKOU
TTOAUMIOPQICHOU OTOUC OXIVOUC o®eilovTav o€ JIaQopEéC HMETALU TwV OTOMWY
Twv 10wy TTANBUCJWY, yeyovde TTOU cuvnyopei otnv  amoywn OT TO
Paracentrotus lividus ¢€ival TTQvIKTIKO €i00G. Z& TTAPOMOIO QTTOTEAECHA
katéAngav kair o Duran et al (2004) o1 otroiol €€éracav TTANBUCHOUG TOU
Tapamdvw €idoug otn Meodyeio kai oTov ATAQVTIKO. ZUYKEKPIMEVO OTNV
TTapamdvw epyacia dIaTTIoTWONKE N TTavuigia Tou €idoug yia TTANBUCUOUG GTN
Meodyeio kai yio TTANBuopoug otov ATAavTIKS. O1 TTOPaTTAvw €PEUVNTEG
katéAngav o1 utrdpxouv oTnVv oucia duo TANBuUCouoi TTOU TTaPOoUCIAlouv
YEVETIKO TTOAUMOPQIOUO METACU TOug, autdg TG Meooyeiou Kal Qutdg Tou
ATAavTiKOU.  Xeg  JeEAETN  yeveTikAg  dopng  Tou  TTPACIVOU  axivou
Strongylocentrotus  droebachiensis pe TN Xpron  MIKPOBSOPUPOPIKWY
(Microsatellites) deiktwv dev BpEBnKav yeVETIKEC BIAQPOPOTTOINTEIC METALU TWV
TANBUouwyY atmd tov ATAQVvTIKO MéXPl Tov Kavadd aAAd utmipxe MeyAAn
diaopoTToinon Katd Pnkog Tou Bopeiou ATAQVTIKOU Kol JETAEU Twv BEIYUATWY
Tou ATAavTiKou Kol Tou Eipnvikou Qkeavou (Addison & Hart, 2003). Xtnv
epyacia Tou Debenham (1997) diamoTwbnke Travuiia g TANBUCHOUG TOU
axivou Strongylocentrorus lividus atd tnv AAdoka péxpl Tnv KoAipdpvia. Ta
QTTOTEAECUATA TNG TTAPOUCAC £pyacia €pXOVIal O CUMQWVIQ Kal HE TNV
epyacia Twv McCartney et al (2000) otnv oTtroia JIOTTIOTWONKE TTavIgia
METOEU TTANBuOpwWwyY TOou axivou Echinometra vanbrunti oto Megikd kai oTov
Mavapd peAetwvtag piroxovopiakd DNA.

H yevetikr) amoéortacn ota ackidia (Nei 1972) kupdvonke atd 0 éwg 0,587,

VW TTAPAAANAa Bev BpEBnKav OTATIOTIKOG ONUAVTIKEG DIAPOPEC METALU TWV

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 23:49:40 EEST - 3.138.118.14



102

TANBUCUWY TNG ACTUTTAAQIAC Kol METACU Tou Tpikepr kar MAatavid. ZTtnv
epyacia Twv Kano et al (2001) n yevenikn ammdéoTacn PETAEU TTANBUGUWY TOU
aokidiou Ciona intestinalis kupdvlnke petagu 0,1 kai 0,222 kai dAol o1 utrd
eCEtaon TTANBUCUOI TTAPOUGIaCAV CTATIOTIKOG ONUAVTIKEG BIGPOPES METALU
To0UG (p<0,001). QoTé00 OTNV TTAPATTAVW £pyacia ol uttd egétaon TTANBUC oI
aTTeEixav MEYOAUTEPN YEWYPAQIKA amrooTacn MeTatu Toug. EmmmAéov T1a
emimeda TTOAUMOPPICHOU Blakupavenkav atrd 47% €wg 92%, evw oty
TTapouca gpyacia amd 27% £wg 90% trepitrou. H yovidiakr) por) TTou PBpEédnke
yla Ta ookidla oTnv TTapouca  Epyacia  EPxETal O CUMQWVIa ME TA
aTroTEAECUATA OTNV £pyacia Twv Ayre et al (1997) étmou BpéBnke yovidIakn
porl (Nm) Trepitrou ion pe 1 petagu mTAnBuopwv Tou aokidiou Stolonica
australis. Nopouoia atToTeEAéTUATa BPEBNKav Kal oTnv gpyacia Twv Tarjuelo et
al (2004) otnv otoia n yovidlok pPor METAgU TTANBuCuWwyY Tou aoKidiou
Pseudodistoma crucigaster Bpébnke 1,05. AvtiBeta otnv gpyaoia Twv Tarjuelo
et al (2001) ort0 aokidio Clavelina lepadiformis, n yovidiakry pory BPEéOnke
TETPATTAGCIa aTTd Ta TTApPATTAvVW aTToTeEAéaaTa (Nm=4,54)

Evdiagpépov mrapoucidlouv kai Ta ammoteAéopaTta amo Ta neutrality test ta
OTTOIa yIa TOUC TTANBUCOUC TOU axIvou dev €B€IEaV OTI UTTAPXEI OTATIOTIKWG
onMavTiki dIaQopd w¢ TPOC TNV €LEANIKTIKA TTiEon TTou PpiokovTal ol
Tapamdvw TTANBuUCUOoI. Ze avtiBeon oTnv TEPITTTWON TOou aokidiou Ta
TTapamdvw TeOT €D0€1IEav OTI UTTAPXElI OTATIOTIKWSG ONUAVTIKA TTIBavoTtnta ol
TTANBucuoi oto Tpikepl, Ayio NikdAao, MAaTtavid kar MaAlakd va ugicTtavTal
eCENIKTIKN) Trieon. QOTOCO TO KUPIOTEPO MEIOVEKTNUA TWV TTAPATTAVW TECT
EyKkelral ato yeyovog o1 dev eival duvatog 0 TPoadIopIoUOS TNG QITIOG QUTAG

NG €€eAIKTIKAC TTieong. Me aAAa Adyia dev civan duvartrh n e€akpifwon av n
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TiECN TTOU  QOKEITAl  OTOUC  TTapATdvw  TTANBUCHOUC  OPEiAeTal O
avOPWTTOYEVEIC TTOPAYOVTEC OTTWC EVTATIKN] GAIEIA | OE W avOPWITOYEVEIG
TTAPAYOVTEC OTTWC N QUOIKEA EUPAVION OGAANASHOPPWY TE YEVETIKOUC TOTTOUC
TA OTTOIQ UTTEPEXOUV O€ OXEONn ME AAAa aAANASpopea (TT.x avBekTIKOTNTA OF
QOOEVEIEC KATT).

2TN XWPa Jag dev UTTAPXOUV ETTIONMA OTOIXEIX VIO TIC AAIEUMEVEC TTOCOTNTES
TWV TTOPATTAVW EI0WV HE OTTOTEAECHA VA NV MTTOPOUYV va e€axBouv ac®aln
OUMTTEPACHATA YIO TO Qv Ta TTapatrdvw €idn BpiokovTtal kAtw atrd €viovn
aAiguTIkn) TTicon. MapdAa autd pe PACN T ATTOTEAECHATA TNG TTAPATTAVW
epyaciag dev @aivetal va UTTAPXEl QAAIEUTIK TTiECN TOUAAXIOTOV YyIA TOUG
TTANBUGHOUG TOU axIvou KaBwg o axivdg eival TTavpikTikG €idog. Ooov agpopd
TOUG TTANBUCHOUC Twv aOoKIBiwv TTAPOAa  Ta  HEYOAUTEPO  TTOCOOTA
eTEPOCUYWTIOC TTPETTEI VO ONUEIWBET OTI N GAIEI TOUG, N OTTOIO YivETAI CUVABWG
ME KaTaduTikO €EOTTAIONG Oev Eemrepva ouvBwe 1a 50 m. Aaupdvovrag
uTTOWN TO Yeyovag OTI T TTapaTravw ackidia diapiouv og BAaBog péxpr 200 m
dev QaiveTal va UTTAPXEI ONUAVTIKA TTieon oTa ammoBéuara kKabwg o1 utrd
EKMETANAEUON TTANBuopoi éxouv T duvatotnta va avakduyouv. Ta
TTaPATTAVW WOTOCO dEV ONUAiVOUV Of KAMia TEPITITWON 0TI N aAIgia Twv
TTaPATTAvVW EI0WY MTTOPEI VA YIVETAI AVECEAEYKTA.

O kupIOdTEPOG OTOXOG TNG EPYOTIAg NTAV va XpnoipoTToinBouv dedouéva atrd
RAPD vyia va egakpiPwbei av utrdpxouv SI0KEITOi TTANBUCOI PETAEU Twv
dia@dpwyv trepIoxwy derypaToAnwiag. Alakpitoi TTANBucoi dev utrdpecav va
eCaKPIBWOOUY Pdvo oTnV TTEPITTTWON Tou AUBPEAKIKOU Kal TNG ACTUTTAAQIOG
kal Tou MayaonTtikou kal TG XaAKIBIKn yia tov axivd otrwg €deigav 1a exact

tests. Qotéco0 oI TIPEC TwV  UTTOAOITTWY TTANBUCHWYV  Eival  XAMNAEG
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guvnyopwvtag Otml mTapd TIC OToIEC  OIaQOopEC 0T OuxvoTNTa  TWV
AAANASHOPOWY HETAEU TwV diIa@dpwy TTANBUCUWY O axIvog Eival TTAVUIKTIKO
€idog. O AOyog TNG ONUACiag TTou £XEl O EVTOTTIOMOG BIOKPITWY TTANBUCUWY
EYKEITAI OTO YEYOVOG OTI O€ QUTAV TNV TEPITITWON €ivar duvart) n 1o
atroreAeopaTiky diaxeipion tou. Mvwpilovtag kaveic 611 KATTol01 TTANBUGOI
DIAPEPOUV YEVETIKA MTTOPEI va ATTOQUYEl KAVEIC VO UTTOTTECEI O ONUAVTIKA
AGBN Ta otroia Eyivav Og TTOANEG TTEPQITTITWOEIG OTO TTaPEABSY. Ta TTapaTTavw
AGBN  ava@EépovTal Kupiwg OTOUG EMUTTAOUTIOMOUG Ol OTToioI €  TTOAAEG
TTEPITITWOEIC EyIVAV XWPIC va AGBouv uttdyn Tn YEVETIKN] ATTOOTACN METAEU
TWV TTANOUCHWY JE ATTOTEAECHO KOl VO QTTOTUXOUV Kal va €Eagavioouyv
autdxBova €idn. Me Bdon ta TTapamdvw dev diagaiveTal KivOuvog evioxuong
KAtrolou atrd Toug utrd e€€taon TTANBUCHOUG axIvou, £pOCOoV eAATTWOEI OTO
MEANOV, Me dtopa GAAwv TANBuopwyv. lMa TNV TTEPITTTWON TWV ACKIBiWY
wWOoTOCO aTTAITOUVTAI ETTITTAEOV OTOIXEIQ.

Zuvoyifovtac n Tapatdvw egpyacia  £De1fe  OTI UTTApxouv  BIAKPITOI
TTANBUCMOI OTNV TTEPITITWON TwV AoKIBiwv 01 OTToioI XPrI{oUV TTPOCEKTIKAC
diaxeipiong. Emriong dev katéotn duvartrh n e€akpifwon av KATToI0¢ atrd Toug
utrd e€€Taon TTANBuoOoUG BpiokeTal KATW atTd AAIEUTIKA TTECT. QC UEANOVTIKA
KATeEUBUVON KPIVETAI QTTAPaITNTN N ETTEEEPYATia TwWV BEIYUATWY KAl JE AAAOUG
Moplakoug deikteg OTTwG oI microsatellites yia tnv ac@aiéoTtepn diefaywyn

OUMTTEPATUATWY.
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ABSTRACT

The aim of present work was the determination of genetic polymorphism of
sea urchin Paracentrotus lividus and askidian Microcosmus sabatieri. Data of
above species came by using the technique of RAPD, which were analyzed
using suitable software for the treatment of genetic data. In more detail in the
present work were used the software GenAlex, TFPGA, PopGene, Phylip and
Arlequin. With the help of the above software were estimated the medium
heterozygosity, the percentages of polymorphic genetic locus, the estimators
of genetic distance and other estimators of genetic polymorphism. Moreover
in the present work was conducted AMOVA, exact test, neutrality test,
homogeneity test, Mantel test and the appropriate dendograms for the each
estimator of genetic distance. From the results was proved that RAPD
constitute a suitable technique for the study of genetic polymorphism in sea
urchin and askidian. The sea urchin presented greater levels of genetic
polymorphism and gene flow than the askidian. The above contribute to the
fact that the sea urchin is a panmictic species, with small differences between
the populations that were examined. On the contrary in askidian were
observed statistically important differences between the populations of the
study, which contributes to the opinion that in this species exist
distinguishable populations at least from the genetic point of view which
require careful management. The above results come in agreement with the
fact that the larves of sea urchin are planktonotrophic, while those of the

askidian are lekithotrophic.

Keywords: RAPD, Paracentrotus lividus, Microcosmus sabatieri, genetic

distance
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