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MNEPIAHWH

O ddKog ¢ €Alag, Bactrocera oleae (Diptera Tephritidae), €ival povoeayo
€idog¢ Kal Tpoafarel 10 {WVTOVO HECOKAPTIO TNG €AAG. O OAKOC TIPOKOAED TIG
ooBapoTeEPEC {NMUIEC OTNV EAQIOTIOPAYWYT], OXI HOvo oe EAAGda kal KOTIpo aAAG Kail
OTIC GANEC PECOYEIOKEC XWPEC. AV OEV KOTATIOAEUNOEI ATIOTEAECUATIKA, N TIOPOYWYI)
gival duvatdv va pelwBei Ewg Kait 80%.

KotatoAéunon 1o dAKoU £PAPUOLETOl YE XNUIKEC KAl BIOAOYIKEG UeBOIOUC.
Ma 1g XNUIKEG PeBOOOLE ava@EPOVTAL TIOAG EVTOUOKTOVA TIOU XPNOCIUOTIOINONKav 1
XpPNolJoTIololVTal OTIWE T opyavoewa@opoLxa dimethoate, fenthion, formothion,
malathion, phosphamidon. E@apudéotnkav ermiong PloAoyikeg peBodol OTwe n
El0aywyr Kol €EOTIOALGN @QUOIKWVY EXOPWV TOU OAKOUL, MOJIKEC EEATIOAVCTEIC
OTEIPWHEVWV OAKWVY HPE OKTIVOPBOAIQ, padlki Tiayideuan Kol guvOUACUOE OPIoHEVGIV
amd TIg peBOdOLC QUTEC.

H uTtePBOAIKN KOl HOKPOXPOVIO XPrON TWV EVIOUOKTOVWY UTIOPEI va 0dnynael
0t QVOEKTIKOTNTO TWV EVIOUWVYV. H PEAETN TNG OAVOEKTIKOTNTOC OTIOTEAED €va
CONUOVTIKO OTOIXEI0O YyIO TNV OVTIYETWTION Tou OAKOL KOl TNV HEwan Twv
KOATOOTPOPIKWVY ETUTITWCOEWY TIOU ETUPEPOLY CTIC KOAAIEPYEIEC.

H Ttapouca epyadia €XEl WG OTOX0 TNV avixveuon dU0 PETOAANGEEWY OTO €EOVIO
3 Kal €€6VIO 6 TOL YOVIOIOU TNG OKETUAOXOAIVECTEPACNC TWV  KUTIPIOAKWY (PUOCIKWV
TIANBUOPWY TOU OAKOU. ZUYKEKPIUEVO CULAAEXONKAV 257 ATtopa amo dU0 TIEPIOXEC NG
Kompou, EupOxou kal Malwtog. XTn ouvéxeld akoAouBnoe armouovwon DNA kal

avudpdaoeic PCR/RFLP pe xprion twv TIEPIOPIoTIKWV £v{uuwv Accl kal BssH 1.



SUMMARY

The olive fruit fly Bactrocera oleae is the most important pest of olives in the
Mediterranean basin. Reports indicate that if it is not managed effectively, production
may decrease up to 80%.

For more than 30 years, its control has been based mostly on bait sprays with
organophosphate insecticides. Other management techniques include the use of
natural enemies and the mass production and release of sterilized male insects.

The extensive and long use of insecticides, apart ofthe adverse side effects on
beneficial organisms, might lead to the development of insecticide resistance,
especially when only one group of insecticides with a particular mode of action is
used. The development of resistance to insecticides is a very important issue in pest
management since resistant populations have been reported in almost all economically
important insect pests.

The present study aimed to examine the resistance of Bactrocera oleae to
dimethoate and reveal the resistance mutations frequencies in two populations from
Cyprus. The populations came from orchards that were heavily treated with the
organophosphate insecticide dimethoate.

Specifically were collected 257 insects from two regions of Cyprus with
different morphologically and environmental characteristics so that can be
comparison from each other. Afterwards it followed isolation of DNA and reactions

PCR/RFLP with the use ofrestrictive enzymes Accl and BssH Il respectively.



1. EIZATQI'H



1.1 H eAid kAl n onuagia Ing

H eAld €xel peyAAn OIKOVOUIKI KOl OIKOAOYIKI] onuacia yio TIC XWPEC TN¢
Meooyeiou. KaAOTITEI GNUOVTIKO HEPOC TNC YEWPYIKNG EKTOONG KOl XPNCIUOTIOIEITAl
yla Ttapaywyn Aadiol Kol Bpwalung eAIAC. Ta TIPoiovTa aUTA ATIOTEAOUV CNUAVTIKO
KouuaT ¢ Meooyelakncg diaitag.

H kKoAAEpyelad NG €MIAC KAToAAuPBAvel i éktaon 100 EKOTOPPUPIWV
OTPEPPATWY, OTIO TNV OTIoia Ta 2/3 €ival apiyeiq exaiwveg, evw 1o 1/3 gival EKTATEIG
KOAAIEPYEIOC EMAC PE DNUNTPIOKA, AUTIEAD, Puxaven.

ZNUEPA 0 OAO TOV KOOUO LTTIAPXOULV TIEPITIOU 800 eKATOUMUPIO EAQIODEVOPQ.
To 95% TepITTOU TwWV KOAAEPYEIWY Ppiokovtal atn  Meodyelo n oToio JIaBETEL

10QVIKEG EQAPOKAIJOTIKEG OCLUVONKEG yIO TNV avarttugn g eAag (Eikova 1).

Eikova 1: KaAMEPYEID TNG ENAC TIOYKOOMIWG



1.2 Adkog: O coBapotepog xBpOC TNG EAIAC

O 0dKog, YyvwaoToC w¢ Bactrocerae oleae (Gmelin) avnkel oTnv OIKOYEVEID
Tephritidae twv Aimttépwv. Eival o o coBapog ex0pog NG MG otnv KOTIpo Kal TIC
Xwpee ¢ Meooyeiou (1), (2), (3).

>NV @UOon, T0 BNAUKO WOTOKEI KOl EVATIOOETEl TO OUYO TOU GTOV EADIOKAPTIO
onuiovpywvTag TANYEG. H TtpovOuen avamtiooetal 1o {wvTavo HPECOKAPTIIO TNG
ENIAC KOl OTOV EKKOAATITETAI TPEQPETAl PE TO COPKWOEC MEPOC TOU EAAIOKAPTIOU
(Elkova 2). AUTO €XEl WG ATIOTEAECHA O EAAIOKOPTIOC VA YIVETAI AKATAAANAOC YiO
Bpwaon kal To AGdlI ou Ba TrapaxBei amo TPocPePANUEVOLC KOPTIOUC Va EXEL YNAN

0&UTNTO €VEKO TWV HUKNTWV TIOL avatttuoaovtal (4), (5).

Eikova 2: Mdavw: ApPoeVIKOG Kat BNAUKOG 0dkoc. Katw: MpoaBoAr] eldg amd dako (Tipoviuen)



1.3 'EAgyxo¢ TTANBLCopoL TwV EVIOHWVY

Katd Tn XeIPepIv TEPiIdo To PeEYOADTEPO TTIOGOCTO TOU AGKOU BpioKetal 1o
oTadI0 TNC VOUENG. TEAOC ATIpIAIOL pE apxég Mai'ou apxidel pia oTadloK EKKOAAWN
TWV OKUAiwV eVvIOopwv Tou Adkou (Eikova 3). Ol eTIKPATOUCOEC KAIPIKEG TUVONKEQ
EMNPEACOUV ONUAVTIKA TNV aVATITLUEN TOL AJKOU.

H Oepuokpacia atmoteAei onuUAVTIKO TAPAYOVIO OtV  OVATITUEN  TWV
SIA@OPETIKWVY OTAdIWV TOL evTOpoU. H avarmtugén otapyatd otav n Bepyokpaaia sival
MIKPOTEPN amo 6°C N peyoAUlTepn omo 35°C Adyw peydAng Ovnoiuotntag. Emiong
TIAPOTNPEITOl ONUAVTIKI PBIOAOYIKI adPAVOTIOINGN TOU €&VTOUOU (UEYGAO TIOGOOTO
oteIpoTNTAC). H 1davikr Bepuokpaaia Kuuaivetal petagd 20-25°C.

H vypaacia €xel emiong onUAvTIKO poAo, KABWC 0 dAKOC TIPOKOAEI HEYOAADTEPEC
TIPOCPBOAEG OTIC TTIAPABAANACOIEC TIEPIOXEC. EAV UTIAPXEL XOUNAN LYPOCIO KAl LYNAEG
BePUOKPOTIEC YIO HEYAAO XPOVIKO OIACTNUA, Ol €AIEC CUPPIKVWVOVTAL KOl 1|
TIPOVUU@N Oev JTIoPEi va eTIRINCEL. AUTO €XEl WG ATIOTEAECHO TNV HEIWON TOu
TIANBUCOPUOU TWV EVIOUWV TO KOAOKOIpl 0t TIOPOBOAACOIEC TIEPIOXEC MWE ULWNAEQ

Bepuokpaaiec.

Eikova 3: Ala@opeTikd aTtadia Tou KUKAoOU {wr)g Tou ddkou. Aplotepd: AAKOC OTO OTASIO TNG
XPUOOAAIDOC. Aggid: ONAUKO TIOU EVATIOBETEI AUYA OE EAIOKAPTIO



1.4 KatarmoAéunon tou dAKou

H pébodog KatatmoAéunaong Tou dGKOU TIoU EQAPUOLETal YE ETUTVXIO TOCO aTIO
TO KPATOC 000 KAl amd TOUG EAAIOTIOPAYWYOUC E€ival n XnNUIKA HEB0dOC. 'EXouv
OOKIPJaOTEl KOl PBIOAOYIKEC PEBODOI Ol OTIOIEC HEPIKEG OTIO AUTEC €ival duvatd va

gpappolovtal ae ouvduacuo (4).

A) XnUIKI KOTOTIOAEUNON

H xnuikn peéBodog Tou epapuoleTal ival ol PEKAOUOI PE EVTOUOKTOVA.
MepPIKA OTI6 TO EVIOUOKTOVA TI0U XPNCIPOTIOIo0VTaL EivVal TA 0pYyOVOPWC@OpoLXa
dimelhoate. fention, formothion. INa va gival arTOTEAEGUATIKOI 01 YEKOATOI TIPETIE VA
yivovtal aTov KATAAANAO XpOvo Kail o€ opadIK Bacn. H XNUIKA KOTATIOAEUNGON

eTTITLYXAVETAI PE VO TPOTIOUC:

1) MpoAnTtik PéB0dOC

Ol Yekaouoi yivovtal pe éva LAATIKO JIAALUO EAKULOTIKOU TPOQNC Kal &va
OPYOVOPWOCPOPIKO EVIOUOKTOVO. AUTH N PEBOOOC TIPOCEAKUEI TO OGKO OTO OEVIPO
OTIOU BaVATWVETAlI AOY®W TOU EVTIOMOKTOVOU. O OTOX0G TOU OOAWUATIKOU YEKATUOU
gival n Bavatwaorn Tou TEAEIOU EVIOUOUL TIPIV OPXIOEl TNV WOTOKIa Tou atov kapTtd. Ol
Wekaopoi dlevepyolVTal OTIO TO £0A@QOC HE WEKATTHPEC KOl EXEl EAAXIOTEC ETUTITWOEIC

OTO TIEPIBAANOV.

2) OgpaTevTiKi PEBOSOG

O KOBOAIKOG PEKOTUOG XPNCIUOTIOIETAI OE TIEPITITWAN YEYAAOU TTANBLGHOL 1
€@Ooov TIapatnpenoei TpoaPoAr] otov KapTo. To opyovoQwWa@OPOUX0 EVIOUOKTOVO

TIOL XPNOIUOTIOIEITON POAVEl HECO OTOUC KAPTIOUE 010U CEL N TIPovOu@n (4).

- 10



B) BIOAOYIKI KOTATIOAEUNGT)

H To TIPOKTIKA KOl QTIOTEAEOUOATIKY PBIOAOYIKN) HEBOdOC TIoU €POPUOLETaI
gival n padikg Tayideuon Twv EVAAIKWVY HE  dakoTtayideg. TMePIEXOLV TPOPIKO
EAKUOTIKO (TT.X. MEAGCQ), PEPOPOVN KOl KOAANTIKEC ouaieg (Eikova 4). Mg Tnv pébodo
OUTA ETUTUYXAVETAL N TIPOGEAKUCN TOUL OAKOU TIPOG TNV dakoTiayida Kol n Bavdtwon
TOU Of€ auTAV. XPNOIYOTIOIEITal KUPiwG oTnv  PBIOAOYIKI] KOAAIEPYEIA  OTIOU
oTtayopeVETal 0 WEKAOHUOC TOL OEVOPOL YIOTI UTIAPXEl KiVOUVOG OUYKEVTIPWONG

UTTOAEIMUATWY EVTOUOKTOVWY GTOV KAPTIO KAl TO AADL.

Eikova 4: Aiggopol tuttol dakotayidwv. A. Kitpivn dakoTtayida Tou TEPIEXEI KOANTIKEG OUTIEC.
B. AakoTtayida Je @EPOUOVN KOl EVTIOPOKTOVO PEYAANC UTIOAEIMUATIKIG SIAPKEIOG.
I. AakoTtayida tuTtou Me Phail, n oTtoia @€pel gav EAKLCTIKO LYPO, SIGAUGT LAPOAUUEVNG

TPWTEivNG 3% 1 OLTIKNAG appwviag oty idla avaoyia.

MpoTepalOTNTA TIPETIEI VO SIVETAI OTOUC PUOIKOUC TPOTIOUG QVTIUETWTIIONC HE
TNV TOTIOBETNON OAKOTIAYIdWY KOl CF TIEPITITWON MOVO TIOU TO (PAIVOUEVO €ival o€
£€apan TOTE va XpnolyoTIolEital N YEBodog Tou PeKOTHOU.

Ol YPeKaopoi autoi OTIC TIEPICTOTEPEC TIEPITITWOEIC CUMPBAAANOLY OTN HEiwan
TWV WEEANPWY EVIOUWVY. Ta XNUIKA TIOL TIEPIEXOVTAI GTA EVIOMOKTOVA ETTIRAPUVOLVY 1)
pMoAUVoLV TO TepIBAAAOV. ETmtiong umdpxel KivOuvoC CUYKEVIPWANG LTIOAEIMUATWV
EVTOMOKTOVWVY OTOV KAPTIO Kol TOo AGdL TEAOG Kal TIIO ONUOVTIKO €ival ol BAaPEPEC

OUVETIEIEG TIOU UTIOPEI VO TIPOKAAETDEL OTNV LYEIQ TOL aVBPWTIOU.

-1



1.5 AVOEKTIKOTNTA CTA QUTOPAPHAKA

H eupeia ka1 uyn opBoAOYIK XpAoN TWV EVIOUOKTIOVWY £XEl 0dNYNaEl a€ éva
£VTOVO TIPORANUA aVOEKTIKOTNTAC TIPOC AUTA. Ta aVOEKTIKA ATOUA g€ €vav TIANBUCUO
MTIOPOUV Va ETTIRIOCOLY OTIO TNV EQOPUOYN TWV EVIOUOKTOVWY. AUTO O@EIAETOL AOYW
OTTOPENG YoVIdiou TIoU TIPOOdIdEl AVOEKTIKOTNTA OTA EVIOMOKTOVO. Ta dtoua Tou
emIPBiOvVouy avarapdyovtal Kal PETaBIBAlouy T0 XOPAKINPIOTIKO TNG AVOEKTIKOTNTOG
OTOUC OTIOYOVOUC TOUC. 2€ KABE ETTOMEVN YEVED, N KATOTIOAEUNGN TOU TTANBLCHOU e
TA 010 QUTOPAPUOKA YIVETAL TIIO OUCGKOAN CUYKPITIKA HE TIC TIPONYOUUEVEC YEVEEG
(Eikova 5).

To @aIvopevo autd ovoudadeTal QUOIKN €TIAOY] OTO OTtoio €TIOUV POVO T
ATopa eKeiva TIOU €XOUV HIO €I0IKN KOATACTOON YIA OPIOCUEVOUC XOPAKTNPEG. Z€ aUTA
TNV TIEPITITWAON Eival N OVOEKTIKOTNTA OTA €VIOUOKTOVA. O pubudg €&EAIENC NG
OVOEKTIKOTNTAC OTA €EVIOPOKTOVA €ival Tox0¢ yioti n e€mAoyn €ival loxoupr, o0

TIANBUCUOC €ival PYEYAAOG KOl 0 XPOVOC avattapaywyng gival JIkpog.

FIGURE 22.12 Evolution of
insecticide resistance in insect

populations. @ By spraying, crops with poisons

to kill insects, humans. have un-
wittingly favored the reproductive

Eikova 5: EEENIEN TNC avOEKTIKOTNTOC OTA EVIOPOKTOVO OTOUC TIANBUCHOUC TV EVIOPWV.

~12.



H peiwon tng Xprong EVIOUOKIOVWY KOl N €VOAAOY OKELOGUATWY ME
SIAPOPETIKOUCE TPOTIOUC dPACNE PTIOPOUV va Bonbrijcouv oTnv peiwan ¢ TlavotnTog
aVATITUENC aVOEKTIKOTNTAC. H dlaxeipion tnN¢ avOEKTIKOTNTAC TWV EVIOUWVY EiVal TIOAD
onuavtikl ot Ponbesia va Tapatabei n omoTEAeCUATIK] (W TWV  AVAYKaiwv

puToQapHakwy (1), (6), (7). (8).
H avBeKTIKOTNTO UTIOPEI va o@EiAeTal;
0) OTn PEIWUEVN JIEICdLAN TOU EVIOUOKTOVOU
B) otnv peiwon ¢ evaicdnaiog ¢ BEonc-oToX0L

y) oTnV evioxuon YETABOAICHUOU TOU EVIOUOKTOVOU

0) OTnV aToEuYr| TOU EVTOUOU.

External
insecticide

Excreted
products

Eikova 6: Mnxaviopoi Tou poadidouy avOEKTIKOTNTA OTA EVIOUOKTOVA



Mevikd Ta €viopa eP@avi(ouv OVOEKTIKOTNTA, €iTE PEOW QLENUEVNC
IKOVOTNTAC OaTIOIKOOOUNONG TWV EVIOMOKIOVWY, EITE PYECW OOMIKAG METARBOANG Twv
OTOXWV TWV EVTOPOKTOVWVY OTOUC OpYyaviouoUg Touc (1).

H mapoloa epyacia eTMIKEVIPWONKE 0TO OEUTEPO UNXOVIOUO OVOEKTIKOTNTAC
KOl OUYKEKPIUEVO HE TIC XNUIKEC oOuCie¢ Tou TapeUTtodidouy TNV  €VIUVUIKN

OpACTIKOTNTO TNG OKETUAOXOAIVECTEPACNG.

1.6 Mnxaviopog avBeKTIKOTNTOC OTA EVIOUOKTOVO

To 1961 o Smissaert TiepIEypaE TNV TIPWTN TIEPITITWAT OKETUAOXOAIVECTEPAGCNG
ME HEIWUEVN evaloBnaoia ota PIKPOPIOKTOVA (9). ATIO TOTE £XOUV TIEPIYPAPEL OPKETEC
TPOTIOTIOINUEVEC OTNV AVOEKTIKOTNTA OKETUAOXOAIVECTEPATEG ot dlaopa €idn (10),
(11).
META Om6 MEAETEC TIOPOTNPENONKE OTI OPKETEC CNMUEIAKEG METOANAEEIC OTNV idla
TIpWTEivN éxouv Bpedei ae Eexwplatd aAAnAopopea (12), (13). OAa autd odrynoav
OTO CUUTIEPACHO OTI N OVOEKTIKOTNTA OTA EVIOMOKTOVO €XEl YEVETIKI] TIOIKIAOTNTO
(14). O 06pO¢ YEVETIKI] TIOIKIAOTNTO QAVA@EPETAL 0T OlOPOPOTIOINGN TOL YEVETIKOU
UVAIKOU HETOEU TWV OTOPWY TOU idIoU €idOUC KOl KOAUTITEL Tr YOVIOIOKK] TIOIKIAIQ
(dla@opoTIoinan oTa  TT0000TA  TWV  YOVIOIOKWY  OAANAOUOPQWY) METAED TwV
TTANBuoUWY TOoL (dloL €idoug r/Kal TN YOVISIOKN TIOIKIAIO (TTIOIKIAIC YOVIOIOKWV
OAANAOUOPPWY) HETOED TWV ATOUWY TOU idlou TTANBLCHOU.

‘Exouv PBpebei ot Drosophila melanogaster onuelOKEG HETOAAAEEIC TIOU
TIPOCdId0LY AVOEKTIKOTNTA OTNV OKETUAOXOAIVECTEPACT N OTIOIO KWOAIKOTIOIEITAl OTIO
€va POvo yovidlo. Avo amd auTteG TIC METOAANAEEIC PpeOnkav atnv Musca domestica
EVQ POvo pia atov dako (1), (6), (7), (15). H mapoucia Twv PETOANAEEWY OUTWV OE
OlOPOPETIKA EVIOPO LTTOOTNPICEl TN PEYAAN onuagia 1ouv €XOouv OTNV EUEAVION TNG
QVOEKTIKOTNTAC,.

10 OGKO €X0uv Bpebei PEXPI OTIYUNG TIOIKIAEG PETOAANAEEIC TIOU APOPOUV TO
YOVidlo TNG OKETUAOXOAIVESTEPACNC. Ol  MPETOANAEEIC OUTEC  TIEPIAOUBAVOLV
UTTOKOTOOTACEIC OUIVOEEWV TIOU PBPioKovTal GTO EVEPYO KEVIPO TOU €V(UUOUL KOl
gUTTOdifoLV TNV TPOCPROCN TwWV EVIOUOKTIOVWY OTn Bdcn Tou oroiou PBpickovial Ta

KOTOAUTIKA KOTAAOITTO.

- 14



H aketuAoxoAiveatepdaon €ival 10 Ev(UPO KAEIDI OTO XOAIVEPYIKO oUGTNA.
PuBuicel ta emimeda TNG OKETUAOXOAIVNCG KOl TEPMOTICEL TIC VEULPIKEG WONTEIC
KataAUovTag TNV LdPOALCN NG akeTuAOXoAivng (Eikéva 7).

21O EVTOMA Eival YAUKOGUAIWPEVN OIYEPNC TIOU JECUEVETAI GTN PEUPPAVN UE
YAUKOTIETTTIOIKN] Aykupa (6), (16), (17).Ta veupIKa punNvOUaTa Eival NAEKTPIKA CruaTa.
H petapopd ToL oruatog yivetal Ye éva veupodiafIBacTr| TNV AKETUAOXOAIVN. OTav
TO ONua PETAPEPOE amod 10 éva KOTTAPO OTO AAAO, TO EVIUHUO OKETUAOXOAIVECTEPAON,
OlOOTIA TNV OKETUAOXOAIVI KOl EAELOEPWVEL TOV UTIOOOXEO (OTE TO ONUa va
METO@EPOEI TTI0 TTEPA. AV aUTO OV Yivel TOTE Ol VEVPIKEC IVEC Ba TTAPAPEVOUV CUVEXEID

@opTiopéveg (18), (19).

I . tMCE A
GST
Esterases Detox
enzymes
Synaptic Ckft T
ynapic PARO

GABAreceptor

Eikova 7: H 8éan kai n dpdon TnG AKETUAOXOAIVEGTEPACNG OTO XOAMVEPYIKO aUOTNUA
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Ta opyavopwo@OPIKA OECHUEVOVTIOL OTI0 TNV OKETUAOXOAIVEGTEPAON,
eumodidovtag €tol v dpdon NG Ta opyovo@wOo@OPIKA EVIOUOKTIOVA €XOLV
TTOPOpOIa 0N HE TNV OKETUAOXOAIVI HE OTIOTEAECUO VO €£XOLV TNV OLVOTOTNTA Va
EIOEPXOVTAl KOl QUTA OTO EVEPYO KEVTIPO TNC QAKETUAOXOAIVECTEPAONG. TO €evePYO
KEVTPO TIEPIEXEL UIOl OEPivV OTN BACN TOU TIOU TTAI(El TNUOVTIKO POAO OTNV LBPOALGH
TNC OKETUAOXOAIVNC. H XO0Aivn Ttou TTapAyeTal oo TNV VOPOAUGH EAEUBEPWVETAL OTNV
OUVOTITIK OXIOUR KOl ETTOVOTIPOCAOUBAVETOl amd TOV TIPOCULVATITIKO vevpwva. H
OKETUAOUAOO TIOPAPEVEL CUVOEDEPEVN HE TO KOTAAOITIO OEPIVNG KOl OTNV CUVEXEID
OTIOPOKPUVETAL amté T0 €v{upo. H olvdean TOU 0pyovoQwWo@OPIKOL aTtnv B¢éon tng
OKETUAOXOAIVNG QWO@POPULAICVEL TO KATAAOITIO OEPIVNG TOL €veEPYOD TNG KEVTIPOUL HE
NV dla@opd OTI N ATIOCEWO@OPULAIWGN €ival Yn OAVTICTPETITH TrapATEivOVTAC TNV
TIopapovy Kal tnv opdon tou evlluou (Eikova 8). AUTO TIPOKOAEi SlOTAPOEN NG
ICOPPOTIIOG TOU VEUPIKOU CUGTHPOTOGC TOU €VIOUOL. Ta 0poTd CULUPTITWUATA Eival

VEUPIKOG LTTEPEBIOPOC TOU EVTOUOU, OVATINEIO KAl TEAIKA ETIEPXETAL 0 BAVATOC.

Eikova 8: Aopr Tng akeTuAoxoAiveatepdaong: A. (Mdavw) Mpoadean TG OKETUAOXOAIVNG OTO EVEPYO
KEVTPO Kal (KATW) OKETUAIWAON TOU €v{UPOUL PETA TNV dIACTIAC TNG AKETUAOXOAIVNG. B. (Mdavw)
Mpdadean Tou 0pyavoPWa@OPIKOL aTnV BEaT TNG OKETUAOXOAIVNG OTO EVEPYO KEVIPO Kal (KATW)

@wWo@oPLAiaT Tov eV{OPOL HETA TNV SIGCTIOON TOU EVIOHOKTOVOU.

- 16.



1.7 To yovidlo TNG OKETUAOXOAIVECTEPACNC

To yovidlo TG OKETUAOXOAIVEGTEPACNC ATIOTEAEITAI ATIO OEKO EEOVIA. XTO
OAKO £XOUV TIEPIYPAPEL HOVO 000 UETOAANAEEIC MEXPL TWPA. ZTO €EOVIO 3 £XEl Bpebein
METAAAaEN lle214Val kal oT1o €€0vio 6 N PeTAANagn Gly488Ser (6).

Ol HETOAAGEEIC AUTEG TIOU CUOXETICOVTAI YE TNV OVOEKTIKOTNTO
TIEPIAAMPBAVOLY UTIOKATOCOTACEIG AUIVOEEWVY TIOUL BPICKOVTAL OTO EVEPYO KEVTPO TOU
gvlOpou (1), (20), (6). H kaBe PeTAANAEN TIPOCDIOEl XAPNAG ETITTEDN AVOEKTIKOTNTOG
XwpI¢ va emnpeddouvv GnUAvTIKA TNV LOPOAUGT ToU VeuPOJIAPIBACTH. ZUVALOCOI,

OHWC, METOANAEEWV TIPOCdIdOLY LPNAA ETTITIEON AVOEKTIKOTNTO.

Eikova 9: To yovidlo Tng akeTUAOXOAIVEGTEPAONG. AlaKpivovTal eMiong Ta £E0VIO KOBWC Kal
01 000 onuEeloKEG HETOANGEEIC. H [le214Val oto €€ovio 3 kat n Gly488Ser ato €€6vio 6 avrtigtoixa.

21N TIOPEVOED aVAEEPETAI TO PIAKOC TOU KOPUATIOU KABE EE0Viou TIoU eVIGXUVETOI OVTIGTOIXO LETA OTIO

oAuo1dwtA avtidpaaon moAuvpepacng ( PCR ) .
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Ov PMETAAAGEEIC OLTEC Eival dLUVOATOV va dlayvwaBolv ata TIAdicia evog PCR-
RFLP 1e0T. MO TO TECT QUTO GUYKEKPIYEVA, HE ETTIAEYHEVOUC EKKIVINTEC VIO TO €EOVIO
3. Boace 3F kai Boace 3R, evioxUeTal M0 CUYKEKPIUEVN aAAnAovxia purikoug 232 bp.
Katd tnv petdA aén (lle214Val) petatpemetal Eva Kwdkovio ATA oe GTA
onuIoLPYWVTAC Pia B€on aTnV oTtoia PTToPEi va dpAdel TO TIEPIOPICTIKO Ev{uuo Accl.
Ta TtepIopIoTIKA Eviupa €ival EVOOVOUKAEAOEC TO OTIoIO avayvwpilouv Kal KOBouv To
DNA 0€ GUYKEKPIPEVEG OAANAOUXIEC. AUTO €XEI WC ATIOTEAECHO VO dWael dU0

Koppdtia DNA twv 168 kal 64 Bdoewv avTioToixwC.

Eikova 10: MetaAAagn lle214Val.
SS: OpoluyWTNG WG TIPOC TNV [N
OTopén TG HETAANAENG TIOU
TIPoadidel avVOEKTIKOTNTA.

RS/RR: Etepoluywing fj opoluywing
WG TIPOG TNV VTTOPEN NG PETAANAENG
IOV TIPOGCOIdEl

aVOEKTIKOTNTA

Me eTiAEyUEVOULC EKKIVNTEC Yia TO €€0VIO 6, Boace 6F kal Boace 6R,
EVIOXUVETAl pia aAAnAouxia prkoug 106 bp. Katd v pyetdAAaén (Gly488Ser)
METATPETIETAL €va KWAIKOVIO GGG ae GGA diaypd@ovtag pia 8éon atnv oToia
uTIopEl va dpACEl TO TIEPIOPICTIKO €viupo BssH . Amtouaia g peTGANagNg divel
0U0 kKoppatia DNA Twv 50 kai 56 BAoewv avTIoToIXWE KATA TNV NAEKTPOPOPNON O

TIAKTWHO ayapolnc.

Eikova 11: MetdAaén Gly488Ser.
SS: OpoluyWTNG WE TIPOC TNV [N
OTopén NG HETAANAENG TTOU
TIpoadidel avOekTKOTNTA. RS/RR:
Etepoluywng 1 opoluywtng we mpog
NV UTTAPEnN ¢ HETAANOENC TIOU

TIP0Cdidel AVOEKTIKOTNTA
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Mpooatn €épevva Tou d1EENXON amd 1o MMavemotiUio GegacaAiag TG
EMaAda¢ oe ouvepyacia pe 1o IlvoTitolto Mewpylkwv Epeuviv tng KOTpo eixe wg
OTOX0 TN OlEPEVVNON TOU BabBUol avOeKTIKOTNTAC TOL OAKOU TNG eAIAC o EANGDA Kal
Kurpo (20).

MEAETNONKE N avOekTIKOTNTA 1o dimethoate oe 31 TANBuCPOUC TOL AAKOUL
amd Old@opeC TEPIOXEC TG EANGdAC kat 9 TmAnBuopolg amé tnv Kompo. Ta
OTIOTEAECUOTO TNG €PELVOC OATIOKAALYOV i avartuén oaéloonueiwtov Babuol
QVEKTIKOTNTAC 010 dimethoate oTnv avatoAikr) MEGOYEIO KOl CNUAVTIKI OTIOKAION WG
TIPOC TO  ETMEdON OVOEKTIKOTNTAC TWV (@PUOIKWYV TIANBUOPWY Tou AAKOU OTO
dimethoate. O1 TiyéEC NTav 6,3 €wg 64,4 @QOPEC MEYOADTEPEG EKEIVWV  TWV
EPYQOTNPIOKWY TIANBuopwv. Ol LPNAOTEPEG TIMEC Ppednkav otnv Kpntn kai ol
XounAotepeg otnv Kompo (1), (20). AuTo iowg va o@eiAeTal:

0) Ze OIOMOPETIKA TIEon ETIAOYNAG TIOU Eival OTIOTEAECHO  OIOPOPETIKIC
EQAPUOYNG OPYAVOPWOPOPIKWY EVIOPOKTOVWY. XNV KOTpo n daKoTpooTtaacia gival
KUPIWC OTOMIKA &V oTnv EAANAGO N EKTEAECN TWV EPYOCIWV OAKOKTOVIOG
dlaxelpiletal amo KPAToC.

B) MEeTOVACTELON EVIOUWY HE OAVOEKTIKWV YEVOTUTIWV, €iTE aUTOVOUN Eite

METW euTIOpiOU.

H €peuva BacioTnke oToV EAEYXO YO TIAPOULCIO TwV 000 PETAANAEEWY OTO YOVIdIO NG
OKETUAOXOAIVECTEPACNC. 'EXEl DEIXTEI OTI TO CUYKEKPIUEVO EVILUO OXETIETAl PE TNV
avénon NG OVOEKTIKOTNTAC TOU OGKOU OTO OPYyOvVOPWOQPOPIKE EVIOUOKTOVA.
Evtomidovtal ag opoluywtia o1o 85% TOUL TTANBLGHUOL AVEEAPTNTA OTIO TNV EUPAVION

NG AVOEKTIKOTNTOC.
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1.8 ZKoTto¢ TNG gpyaaciog

OTwg €Xel avagepbei, n o MAvw €peuva €iXe w¢ oTOX0 T OlEPELVNCT TOU
BaBuol avBOEKTIKOTNTOC TOU OAKOL TNG €MAC OTO OPYAVOPWOPOPIKO EVTIOLOKTOVO
dimethoate ce EAANGOQ kol KOTipo. Ta OTIOTEAECUOTO €VIOTIIOOV MIO TOUTOXPOVN
EKQPOON TWV 000 PETOANAEEWVY OTO 99% TwvV delyuaTwv TN KOTTpou.

H mapoloa epyaaoia €xel W¢ aTOX0 TOV EAEYXO0 TwV dU0 PETAAAAEEWY OTO
€€0VIO 3 KAl €EOVIO 6 TOL YOVISIOL TNG AKETUAOXOAIVESTEPACTNC TOL dAKOUL aTo 600
TIEPIOXEG TN KUTIPOUL. ZNUAVTIKI] dlo@opd gival T0 yeyovog OTI TNV TIPONYOUHEVN
épeuva n dlgpelivnan Tou BaBPoL aVBEKTIKOTNTAC TOU OGKOU PEAETHONKE YOVO OTa
{wvtavd deiyuata, dnAadr eTIIAEXONKav Ta deiyaTa TTou ETTECNCAY PETA aTIO TOTIIKNA
EQAPUOYN 0PYOVOPWOPOPIKOV. H TTapoloa epyaaia ETIKEVIPWVETAL GTNV GUXVOTNTO
EMEAVIONC AUTWV TWV PETAAAAEEWY GTO GUVOAO TOU TTANBLGUOU.

ZUYKEKPIYEVO PHEAETAONKOVY 143 évtopa amd v Teplox tou Malwtou, n
omoia Bpioketal og TTapabaAdoaoia Toobeaia, kat 114 évtopa amd Tn TEPIOXN) TNG
EvupUxou pia opevi Teploxn. Ztnv apxn eAEYXONKe N avOeKTIKOTNTA {WVTAV®OV Kal
VEKPWV EVTOUWV UE TOTTIKA EQAPIOYT TOL OPYAVOPWTPOPIKOU EVTOUOKTOVOU
dimethoate. ZTnNv GUVEXEIO yia TOV EAeyX0 TNG LTTOPENC TWV O00 PETAANAEEWVY

XPNOIJOTIOINONKAV Ta TIEPIOPIOTIKA Eviupa Accl kal BssH Il avtiotoixa.
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2. TEIPAMATIKO
MEPOZ
YNIKA KAl

MEG©OAOI



2.1 ZuAAoyn eVIOUWV KAl EAEYXOC OVOEKTIKOTNTOG

H JdeiypotoAnyio Twv €eVIOPwY EyIVE HE GCGULANOYR  EAQIOKAPTIWV aTIO
KOAAIEPYEIEC TIOU €ixav WeKaoTtel. H OUANOYN Twv EAAIOKAPTIWV E£ylvav aTO TN
Teploxn ¢ Evpuxou Kai t meploxr tov Malwtol. O1 TipocBePANUEVOL EAAIOKAPTIOL
TOTIO0eTAONKAV g€ KAWPOUC. META TNV £€€000 TWV TIPOVUUQPWY TOU OAKOUL a0 TOUG
TIPOCREPANUEVOLC EAAIOKOPTIOUE, Ol VUUQEC METAQEPOVTAV Ot EIOIKOUG KAWPROUG

EKTPOPNC HEXPI VA UETOTPATIONV O€ TEAEIN EVTOLA.

Eikova 12: KAwBOg Tomob£tnong mpooBeBANUEVOL EAIOKOPTIOU

3TN OUVEXEID PETOPEPOBNKE HIO TIOCOTNTO EVIOPWV OE EI0IKOUE TIAOCTIKOUG
owANRveC (avaAoyia tepimou 20 avd cwAnva) O1ou £yve . avalobnrotoinon Touc.

H avaigbnromoinon toug ptopei va eTtiteuxBei pe 10 KpUO OTIOL TA EVIOUO
TOTTOBETOUVTAI OTO YUYEIO YIa £V HIKPO XPOVIKO JIACTNUA OAAG auTd Ogv gival TTavTta
OTIOTEAECHATIKO YIOTI ETIAVEPXOVTAL OE GUVTOMO XPOVIKO didatnua. O dAAOC TPOTIOC, 0

0TIO0IOC KOl XPNOIPOTIoINONKE, gival n vapkwan pe COz .

Eikova 13: AvaioBntoroinon twv TEAEIwV evIopwv pe CO2
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O €AeyxoC QVOEKTIKOTNTOC TIPAYUOTOTIOINONKE HE TOTIKI) EQOPHOYN TOU
0pYyavoPwWo@opIKoU evtopoktovou dimethoate ota TEAEla éviopa (6). ZUYKEKPIUEVA,
EQAPUOCTNKE 1 Ui JIOAVPATOC EVIOUOKTOVOU OTO KOIAMOKO OTEPVO KABE EVIOUOUL UE

€10IKN] oUPIYYQ TIOU TIEPIEIXE XPWOTIKI).

Eikova 14: TOTuKr £QOpUOoyr EVIOUOKTOVOU

21N OUVEXEID TOTIOBETNONKAV TIAAI OTOUG EI0IKOUC KAWPROUC EKTPOPNC,
ovaAloya pe TNV O000AOYiO TIOU TOUC Xopnynoénke, atoug 23 - 25 °C. Metd amo 24
WPEC EYIVE KOTAPETPNGN TWV VEKPWV KAl {WVTOVWV EVIOPWVY. X& KABE TTANBUCUO
eENEYXONKE N BvNoIPoOTNTa TWV EVIOUWVY Ot 5 - 6 OINQPOPETIKEG CUYKEVIPWOEIC

(TovAdGxioTo 20 ATOUO O€ KABE CUYKEVTPWAON) TOU EVIOUOKTIOVOU.

Eikova 15: KAwBog BlodoKipwv



JUVOAIKA XpnolpoTtonenkav 257 €viopa amo TI¢ 00 TIEPIOKEG KOl EAEYXONKe

n 6vnootnta TOoug OT0 OPYOVOPWOPOPIKO EVTIOUOKTOVO dimethoate ot €E&n

SlaPOPETIKEG auykevIpwaelg (Mivakag 1).

Dose

x/2

x/4

x/8

X/16

x/20

x/28

Dimethoate (ui)

/Aceton (ml)

7,5/20

3,75/20

3,75/40

2,8/60

2,25/60

1,6/60

24

Dimethoate

applied %

37,5

18,75

9,37

4,66

3,75

2,66

Mivakag 1: A6ceIg @OpPAKOL TwV TOEIKOAOYIKWV EEETACEWV.

ng/insect

150

75

37,5

18,75

15

10,714



2.2 Amopévwon DNA

H amopdévwon DNA omo Ta évitopya €yive pye 10 Dneasy Tissue Kit g

etaipeiog Qiagen (Cat. No. 69506). A@oUL TIPWTA £YIVE OUOYEVOTIOINGN OTa dEiypaTa

OKOAOULONONKE TO TIPWTOKOAAO TNCG ETAIPEINC.

MPWTOKOAAO:

1. TomoBeteital 10 EvTouo o€ owAnvakl eppendorf.

2. Mpootifeton 180 pi PBS (IX) Kol pia PETAANKN o@aipa (3 mm). Ta
eppendorf TotoBeTolVTal OTIC EIOIKEG BETEIC TNC OUCKELNC OUOYEVOTIOINANCG
(Tissue Lyser), omou opoyevoTtolovvtal ta deiyuata ot 20 rpm yia 30
OEUTEPOAETTTO.

3. Me 1 BonBeia payvntn agaipeital n JETaAAIKI) oeaipa amo Kade deiyua.

4. TMpootiBetan 20 pi Proteinase K, 200 pi Buffer AL, kal avadeVetal KOAG
XPNOILOTIOIVTAC TN CLOKeL avddsuon. Emwadetal yia 10 Aemttd otoug 56
°C.

5. MpootiBetal 200 pi ailBavoin 100 %, avadeVeTal KOAA XPNOIUOTIOIOVTAG TN
OULOKEUN avAdsuonG Kol MPETAQPEPETAl TO Oeiyua 0€ EIDIKEC KOAWVITOEG, Ol
0TI0iEq ATTOTEAQUVTOI ATIO EIOIKO PIATPO KOl GWANVAKI GUAAOYIG.

6. duyokévipnon yia 1.5 Aemtt6 otig 8.500 rpm.

7. ATIOMOAKPUVETAI TO CWANVAKI CUAAOYNC KAl TOTIOBETEITON KavoUplo.

8. Mpootibetan 500 pi Buffer AW1 kal yivetal guyokévipnon yia 1.5 AeTto oTI¢
8.500 rpm.

9. ATIOMOKPUVETOI TO GWANVAKI CUANOYNAG KOl TOTIOBETEITAI KOvoUplO.

10. MpooTiBetal 500 pi Buffer AW2 kai yivetal @uyokévipnaon yia 3.5 AeTid oTIg
14.500 rpm.

11. ATtooUpETal TO LYPO OTIO TO CWANVAKI GUAAOYNRC KOl YIVETOI (UYOKEVTPNON
yia 1 Aemtto otig 3.500 rpm.

12. ATIOJOKPUVETOl TO CWANVAKI CGUAAOYNC KOl PETOQPEPETAl TO QIATPO O€
KavoUplo cwAnvakl eppendorf.

13. MpooTiBetar 100 pi Buffer AE, emwddetal yia 2-3 AeTtd o€ OgpuoKpaacia
dwuartiou.

14. duyokévipnon yia 1.5 Aemto otig 8.500 rpm. ZT10 owANnvakl eppendorf £xel

koBapd DNA.
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2.3 AAuc1dwTn avtidpaon moAuuepdaonc (PCR)

H texvikil ¢ oAucidwTng avtidpacong ToAuphepdong, Polymerase Chain
Reaction (PCR), emtpémnel 1ov €V{UUIKO TIOAOTIAGCIOCUO in Vitro €TIAEYHEVWV
oAANAouXIV DNA amd eAGXIOTEC OPXIKEC TIOOOTNTEC OEiYUATOC.

H evioxuon evoq turuatog DNA Tetuxaivetonl pe tn Xprion o000 TIAEUPIKWV
OAIlYOVOUKAEOTIOIKGV  EKKIVNTWV  META  amd  €MAVOAAUBAVOUEVOUC  KUKAOUG
ETIPNAKLYVONG YE TN BonBela Yiag TToAuvpepdonc.

H eKAEKTIKOTNTO TN PEBOOOL PBaaciletal oTov TIPOCXESIOOUE TWV EKKIVNTWY,
ONAQdI YVWOT®WV OAANAOUXIWV EKATEPWOEV TNG TIEPIOXNG TIOU TIPOKEITAI VO EVIGXUOEL
WOTE VA gival €101Koi TIpog auTh.

H DNA molupepdon (Tag DNA polymerase) mou XpnoldoTioleital €Xel
armopovwBel amd 1o Pakmplo Thermus aquaticus Ko €ival  Bgpuootabepn
dlaTNPWVTAC TN OPACTIKOTNTA NG ot Beppokpacieq €w¢ Kot 95 °C. H avtidpaon
artoutei ddAvUa EAeVBepwVY 5’ TPIPWOPOpPIKWY deoéupiBolovoukAeotidiwy (dNTPS)
ylo TNV ETTEKTACN TWV VEOOXNMUOTI(OPEVWV OALGIOWV KAl PUBUICTIKO SIGAUPO VIO TNV
Tag moAupepdon (21), (22).

H Ttexvikr) TipaypotoTtolEital o  KOKAouG. KdaBe kOkho¢ ¢ PCR
TIPOYUOTOTIOIEITOI O€ OTAdIA KOl EXEl WC ATIOTEAECUO TOV EKOETIKO TIOANATIAGGIOGHO
Tou DNA-0T16)0L. To TPWTO OTAdIO TNG AVTIdpACNC ival n BepUIKN attodidatagn Tou
DNA-g16)0U, 0TI0U TO OiKAwvo DNA HETOTPETIETAI O HPOVOKAWVO. XT0 OtUTEPO
oTadlo cupPaivel n Bepuikn emavadidtaén tou DNA, 0Tou ol 0U0 EKKIVNTEC
OULVOELOVTAl HE TIC OUO CUUTIANPWHMATIKEG OAAnAouxie¢ Tov DNA-oTOX0U. 2TO TPITO
oTadlo yivetal n abvBean DNA pe 10 dIAacioouo Tou DNA-oT1oX0U. Q¢ OTIOTEAECUO
NG Oladikaciag, n  apxikl Tocomta Tou DNA  auvédvetal €kBETIKA, a@ol
OlmAaolaletal oto TEA0C KABE KOKAOU.

‘Etol PETd TNV oAoKANpwon (n) KOKAwWv, N apXikKfi aAinAouyxia 6o €xel
TIOAATIAQCIOoTEl 20 @opéc. H OAn dlodikacio TipayuyatoTiolsital e BEPUIKO
KUKAOTIOINTA, O OTI0I0C TIPOYPOUMATI(ETOl WOTE VA TIPOCAPHOLETal OTAJIOKA OF

O18@OPEC OEPUOKPOTIEC VIO TLUYKEKPIUEVA XPOVIKA dlaoThuata (21), (22).
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2T0 €PYAOTAPIO XPNOIUOTIOMBNKE 0 BepuIkOG KukAoTtoiNTi¢ Whatman
Biometra Thermocycler. MNa v avtidpaon TeAIKOU oykou 15 Wi xpnoigoroiriénkav
Ta OoKOAOUBO QVTIOPOOTHPIO KAl CUYKEVIPWOEIG: | ui DNA, 15 pi puBuioTikod
didAupa evlupou (10X buffer), 1.2 pi dNTPs (2.5 mM kaBéva), 0.7 yi 3R kal 6R
eKKIVNTEC (10 pmole/ui) avtiotoixa, 0.7 i 3F kal 6F ekkivntég (10 pmole/yi)
avtiotoixa, 0.1 pi Tag moAuvpepdon (5 U/ul), 9.7 i dmAd ameotayuévo

OTIOCTEIPWUEVO VEPOD.

ZuvBnkeg Ttooyoaiiotog PCR

ApxIkr amodidtagn: 94 °C yia 4 Aemttd 1 KOKAOQ
Amtodiataén DNA: 94 °C yia 15 deur.

YBpidlopog ekkivntwv: 60 °C yia 30 deut. 1 30 KUKAOI
Emupnkuvon aAvgidwv: 72 °C yia 30 deut.  _j

TeAIKN eTPAKUVON: 72 °C yia 7 AeTITA 1 KOKAOCQ

Ol eKKIVNTEC TIOU XPNOIPOTIOINONKAY oXedIAoTnKav Bdon ¢ ailAnAouxiag
Twv €€0viwv 3 KAl 6 TOL yovIdiou NG OKETUAOXOAIVECTEPAGNC TOL Bactrocera oleae.

O1 aAAnAouxieg Toug TTapouaIAlovTal TIAPAKATW:

Primer 3F (Forward)
5 GCTTACCCGTGC TTATTT GG 3
Primer 3R (Reverse)

5 AGC CAA CGT ATA GCC AAT GC '3

Primer 6F (Forward)
5 ACA CCAGCT GGG TTG GTA ATC 73
Primer 6R (Reverse)

5 AAC GCTTGG GCATACTCATT '3
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2.4 TEPn DNA pe évlupa Tieplopiopol

Ta évlupa TIEPIOPICUOU Eival EVOOVOUKAEANTEG TIOU KOPBOULV, UE KOBOPIGUEVO
Kal eTavoAaupBavopevo tpomo, 10 dikAwvo DNA. Ta évlupa autd téuvouv 1o DNA
OTOaV aVOyvVwPIioouv Hia €I0IK aAAnAouxia. Xapn oTnv IKAVOTNTA TOug va KOBouv 10
DNA o¢ €10IkeC alAnAouxieg Ta eviupa TEPIOPIOUOU TIAI(OUV CNUAVTIKO POAO  OTN
alyxpovn texvoloyia tou DNA.

Ta TEPICOOTEPA TIEPIOPICTIKA EVILPO  avayvVwPI(ouy EIDIKEC TIOAIVOPOEC
OAANAOLXIEC TEOOAPWV £WC OKTW PACEWV KOl LOPOAUOLY £V PWOPODIECTEPIKO
0e0UO O KABe aALCIdA TNC TIEPIOXNC OAUTAC, TIPOC TN B€on 3’ o€ axéon HE Tov Agova
ouppetpiag. TeAIKA avAloya PE TOV TPOTIO NG MEYNE dnuiovpyolvtal Turuoata DNA
ME CUPTIANPWUOTIKA 1 TUPAG AKPO.

Ta TepIopIoTIKA €v{upa TIOL XpnaolyoTtomnénkav gival 1o Accl yia to e€ovio 3

Kal 1o BssH 1l yia 1o €€6vio 6. O1 B0l avayvwpiong Twv ev{Ouwv ivat:

Accl

5...GV (A/-C)(G/T)AC...3'

3'...CA(T/G)(C/A> TG....5"

BssH I

OA-.0l CGCGC...3

3...CGCGCa G....5

Ma mv avtidpaon TeEAIKOO Oykou 20 pi xpnolgoroionkav: 12 pi mpoidv
avtidpaong PCR, 2.0 pi puBuiotikd didAvpa evlOuou (10X buffer), 0.5 yi Accl (10
U/ul) yia 1o €€6vio 3, 0.6 pi BssH 11 (8 U/ul) yia 10 €€6vio 6 KOl CUUTIARPWON HE
OITIAG OTTECTAYUEVO OTIOCTEIPWEVO VEPO.

TeAIKO OTAdIO €ival N €MWOCN Yl 2 WPEC, OTIOU TA Oeiypata pe T0 EVIUUO
Accl emwadlovtal otoug 37 °C kal Ta deiypata pe 1o évlupo BssH Il emwadlovtal

otoug 50 °C.
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2.5 HAektpo@opnaon DNA og TRKIwpa ayapolng

H nAektpo@opnon o€ TIAKTWHO ayapolng XPnOoIUOTIoIETal YIa TO JIOXWPITHO,
TNV avoyvwpion Kol Tov KaBopliopgd Tou poplakol Bdapoug Koppatiov DNA.
Baaciletal otnv KIvNTIKOTNTO YPOAUMIKWY OiKAwVWVY Hopiwv DNA og €va NAEKTPIKO
T1edio oUPEWVA PE TO POPTIO KOl TO POPIOKO Toug Bapoc.

H texvikn €ival amAn, ypriyopn Kai IKavr] va dlaxwpilel Piyuoto KOPPOTIOV
DNA 1ou dgv UTtopoUlVv va JIaXwpIoToOV Pe AAAEG TEXVIKEC. H B8¢éon tou DNA ato
TIAKTWMPA UTTOPEL va TIPOCIOPIOTEL YETA OTIO EUBATITION TOL TINKTWHOTOG € SIAALUA
Bpwpiovxou aibidiov.

H nAektpo@opnTIKr IKavoTnTa Tou DNA oTa TInKTwuata ayapodng eEaptatal
amo 10 Poplakd PBdapog Tou DNA, T ouykévipwan TNE ayoapolng, T OTEPEODIATOLN
Tou DNA Kol v évtaon tou peopato¢. H ouykévipwon tng ayopoldng Tou
XpnolgoTroleital Kabopidel To péyebog Twv TIOPwWY TNE TINKTAG KOl GUVETIWC TTOIKIAEL
avaloya pe to pEyebog Tou DNA 1ou BEAOLE VO dIaXWPICOLE KAL VO aVIXVEUGOULE.
21NV OLYKEKPIYEVN TTEIPAMATIKNA dladikaaia xpnoiuyortoironke n Wide Range ayapoln

AOYW O EVBIAKPITWY OTIOTEAEGUATWV.

MPWTOKOAAO:

« [lapaokeur] minktwiato¢ Wide Range ayapoong 2 %

1. Ze& KwVIKN @IaAn twv 250 ml TtpootiBetal 3 gr okovn Wide Range ayapolnc.
2 & OYKOMETPIKO KUAIVOPO TtpooTiBetal 15 ml 10X TBE Kat a@ol oUUTIANPwOEI
ME OITTAG OTIECTOYHUEVO OTIOCTEIPWHEVO VEPO MEXPI TOV OyKo Twv 150 ml,
TIPOCTIOETAI GTNV KWVIKI QIGAN.

2. To dldAupa Bepuaiveral Pe OIOOOXIKEC OVOKIVAOEIG, MEXPL va OIOALOED n
ayapodn Kal yivel éva dlavyEg diaAupa.

3. A@oU Kpuwaoel To OIGAUPO HETO@EPETAl OTN OTEyOVOTIOINUEVN Bacn ¢
NAEKTPOPOPNTIKIIC GUOKELNC, OTNV OTIoi0 €XEl TOTIOBETNOEI TO KATAAANAO
XTEVAKI. A@rveTal TiePiTTou 30 AETITA WAOTE VO OTEPEOTIOINDEI TO TIAKTWHA.

4. Otav n ayapoln OTEPEOTIOINOEI EVIEAWC a@AIPEITAl TO XTEVAKI, TO TINKIWUA

TOTTIOOETEITAI OTN GUOKELN NAEKTPOPOPNCNC.
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HAekTpo@OpNnon

Mpoetolpdlovtal 1o deiypata TPooBEToviag oto KaBéva TEPITTOU 2 Ji UTIAE
XPWOTIKNC KOl avaplyvOovtog KaAd. H XPwOTIKA auTr @EPEL NAEKTPIKO
(OPTIO PE OTIOTEAECHO VO KIVEITOI TIPOG TO NAEKTPODIO TNE KABGdoL, OUOoIa HE
10 DNA, £t01 (ote va gival duvatr n TapakoAolBnon g Topeiag g

dlodikaoiac.

To oTEPEOTIOINUEVO TINKTWHA BUBIZETal OTO ECWTEPIKO TNE NAEKTPOPOPNTIKNAG

OUOKELNC TIOU €XEl TIANPWOEI JE TO PUBUICTIKO JIGAUA.

Ta deiypata KAl 0 HPAPTUPOC @EOPTWVOVTAl OTIC BECEIC €KKivnong, oTnv

kd80do0.

21N GUVEXEID CUVOEOVTAl T NAEKTPODIO TNG NAEKTPOPOPNTIKIG CUOKEUNC UE
TN CGUOKELH TPOPOSOTNONG, £TCOI WOTE TO BETIKO NAEKTPODIO VO BpicKETAl OTNV
QVTIBETN KatevBLvaoN amo TIC BETEIC POPTWONG Kal epappoletal tdon 110 V.

H di10dIkagio OAOKANPWVETAL PIETA OTIO 1,5 WPEC.
To TINKTWHO HETOQEPETAL O OIAAUPO Bpwuiotxou aiBidiou (0.005 mg/ml),
OTIOU TTapPOPEVEL yia 30 AETITA KOl OTn GUVEXEID EETTAEVETAL Yo 10 AETITA o€

SlGAuUa OITTAG ATIECTOYHEVOU ATIOCTEIPWUEVOU VEPOU.

To TIAKTWMO EKTIBETAI T€ LTIEPIWON OKTIVOPBOAIQ, 010U €ival opaTéC Ol BETEIG

TwV (WvWV Tou DNA 10U €XEl TIPOKOWEL JETA TO SIAXWPICUO.

ANYN  @WToypoeiag Kol OTTOONKEUCN OTIOTEAECHATWV OE  NAEKTPOVIKO

UTTOAOYIOTH).
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3.ANOTEAEZMATA



3.1 'EAeyX0C PUOIKWV TIANBLCUWY TOL OAKOU HE BIOJOKIUEG YIO AVOEKTIKOTNTA

O€ EVTIOUOKTOVO.

O £éAeyxog Twv dVU0 HETOAANGEEWVY OTOo €€0vIo 3 Kal €€6VIO 6 TOL yovIdiou NG
OKETUAOXOAIVESTEPAONCG amd o000 TeploxéC TNG KUTpou €Eyive oto Epyactrpio
Moplakr)¢ BioAoyiag tou IvoTitooto Mewpylkwv Epsuvav Kottpou. H mtapaAafn) kai
META@OPA TIPOGPREPRANUEVOL EAQIOKAPTIOL EYIVE OTIO TNV TIEPIOXT] TOL MalwToUL Kal TNG
EupUxouv. MeTd tnv €000 TWV TIPOVUP@WV TOU OOKOU KOl T VOUQWGOn Toug, Ol
VOPQEG TOTIOOETABNKAV 08 KAWPROUC EKTPOPNG, OTIOU dlaTnPnOnkav PExpl TNV €€000
TV TEAEIWV EVIOUWY. ZTN GUVEXEID €YIVE AVAIOONTOTIOINGN TWV EVIOMWY KOl TOTIIKN)
gQapuoyn HIKportoootntag dimethoate o€ OuyKkekpiyéveg d00elC. Ta Evioua
TOTIOBETHONKAV 0€ KAWPBOUC PBIOSOKIYWY KOl PETA amd 24 WPeEC EYIVE KATAPETPNON
TOU TT0000TOU BVNOIPOTNTOC.

2ZTIC YPAPIKEG TIOPOCTACEIC PAIVOVTIAlI TO OTIOTEAECHATO TWV TOEIKOAOYIKWV

€EETACEWV OTIO TIC OUO TIEPIOXEC.

Mivakag 2: AocoAoyia EVTOPOKTOVOU Kal OTIOTEAETUOTA TOEIKOAOYIKWV EEETATEWY

Madwtog (27/11/2006) EupUxov (27/11/2006)
Adon Nekpd Zwvtava Adon Nekpd Zwvtavd
X2 20 3 X/2 15 7
x/4 20 3 x/4 15 8
x/8 6 17 x/8 3 18
X/16 2 22 x/16 3 22
x/20 1 24 x/20 2 21
x/28 | 24 x/28 - -
OAIK& 50 93 OAIKA 38 76
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BAon 1wV OTIOTEAEOUATWV TWV TOEIKOAOYIKWV €EETACEWV ULTIOAOYI(ETal N
péan Bavatn@opog o66cn (LD50). Méon 6Oavatngopog o6ocn (LD50) eival n

OUYKEVTPWOT) TNE OPACTIKNC OUGIOC TIOU TIPOKOAEL To BAvato Tou 50% TwWV EVIOUWV.

LD50 Mepioxr) EupOxou

Aoco)oyia (ng)

Meploxn ApIBPOC atOUwWY LD50 (ng/évtopo)
Madwtog 143 49
EupUxou 114 59

Mivakag 3: Méon Bavatn@opog d0an yia T0 0OPYyavVOPWOPOPIKO EVIOUOKTOVO Dimethoate
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3.2 MopIlOKr] avaALCn Yio TOV €AeyX0 TwV HETOAAGEEwV lle214Val kai

Gly488Ser 010 yovidlo Tn¢ aKETUAOXOAIVECTEPATCNG.

Je OUTA TNV TIEIPOYATIKI) €Pyaoia xpnoigoromenkav &vioua amd 00
(UOIKOUCG TIANBLoPOUC TN KoTtpou. O éAeyX0C Twv dU0 PETAAAAEEWV EYIVE KAl VIO TIC
0vo TIEPIOXEG, MadwTtog Kal Euplxou. H EupUxou PBpioketal o€ opevy ToTtodeoia e
VPNAEC Beppokpaaieq. O MalwTtog eival pia TTapabaldaacla TEPIOXN HE KOVOVIKEC
Bepuokpaaie¢ Kal auvénuévn uvypacia. ZUVOAIKG 257 deiyuata LToPANBnKav o€
avtidpaon PCR. Ztnv ouvéxela €yive avtidpaon TEPNC PE Ta TIEPIOPICTIKA Eviupa
Accl kal BssH Il. Emépevo otddio nTav n NAEKTPOEOPNaCn o€ TAKIWPA 2 % Wide
Range ayopodng yia 1,5 wpeg ota 110 V. To TEAIKO oTadio ATav N wtoypdenaon Kal
aTto0nKevan Sed0UEVWVY.

Ma v avixvevon NG METAAOENG lle214Val apxikd yevwpiko DNA
OTIOUOVMONKE OTI0 T €VTOUa TOL dAKoU. EIdikoi ekkivntég, Boace 3F kal Boace 3R,
OXedIAOTNKAV UE TNV dUVATOTNTO Vo dNUIOLPYEITAl YETA amd AAUCIOWTH avTidpaaon
moAvpepdon¢ (PCR) éva tunua DNA 232 Bdoewv amd 10 €€0vio 3. To TIpoiov amod
v avtiopaon PCR emwdoTnke YE TO TIEPIOPIOTIKO €vlupo Accl. H petdAAaén
lle214Val dnuiovpyei pla BEon avayvwpiong Tou TIEPIOPIOTIKOU €v{UUOU TO OTI0I0
TETTTEL TO TUNUA DNA o€ 600 TuruoTa Twv 168 Kai 64 Bacewv avTioToixa.

Mo v avixvevon NG PETAAAENG Gly488Ser, yevwuikd DNA amouovwonke
amo TO €VIOPO TOU OAkKou. Me €10IKOUC E€KKIVNTEC, Boace 6F kai Boace 6R,
ONMIoLPYEITAl PHETA OTIO0 ALCIOWTNA avTidpacon ToAupepdong (PCR) éva tunua DNA
106 Bdoewv amd 1o €€OVIO 6. XTI GCUVEXEID TO TIPOIOV OTO TNV avtidpaon PCR
EMWALETal PE TO TIEPIOPICTIKO €viupo BssH 1l. H mapoucia ¢ HETAAAAENC
Gly488Ser €xel oav OTIOTEAECPA TNV ATIWAEID TNG BOEong avayvwpiong Tou
TIEPIOPIOTIKOVU ev{Uuov BssH Il pe amotéAeopa 10 TIpoiov g PCR va Ttapapével
ovémago. ATtouoia Tng HETAAaENC Gly488Ser 10 TIEPIOPIOTIKO €VIUUO TIETITEL TO

TIpoiov NG PCR o€ 600 turuata DNA twv 50 kai 56 Bacewv avtioTtoixa.
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2V €IKOva 16 @aivovtal To OTIOTEAECUOTO TWV JelyUdtwy 88 peExpl 93 ta
oTtoia Ttpoépxovtal amd TNV TEPIoXH TNG Eupuxou. Ta deiypata avtd emédnoav oTnv
x/16 000n. Z1a deiyyata autd TIpaypaToTIoINOnke avtidpaon PCR Kal OTnv CLVEXEID
T TIPOIOVTA OTIO TNV avTidpaan PCR eMWACTNKAV E TO TIEPIOPICTIKO £v{upo Accl.

e OAa Ta OEiypaTa EKTOC OTO TO 91 evromioTnkav o600 Turiuata DNA, twv
168 kal Twv 64 Bdoswv. Ta TUAPATA AUTA OEiXvouV OTI UTTAPXEl MO BEGN TNV OTIoia
avayvwpilel 1o TeplopioTikd Eviupo Accl kai TiEmTel 1o apxikd PCR Tipoidv peyeboug
232 Bacewv. H mopougia pévo autwv twv dU0 TUNUATWY Ogixvel OTI Kal ota dU0
OAANAOUOP@O ULTIAPXEL N OUYKEKPIYEVN B€on n oToia dNUIOLPYNONKE aTo TNV
METAANOEN. 21O Ociypa 91 evTOTTIOTNKE £va ETUTIAEOV KOPHATI, Twv 232 Bacewv, idla
pe 1o TIpoiov PCR. To QTmOTéAeCpa aUTO pag Oceixvel OTI OTO €va OAANAOUOPE@O
LTTAPXEL N B€on n oToia avayvwpilel To TIEPIOPICTIKO €viuPo Accl Kal ato AAAo
OAANAGUOP@O dOev ULTIAPXEl Apa TO Ociyya autd eival etepoluyo w¢ TIPOC TN

METAANOEN.

Eikova 16: ATIOTEAEGUOTA NAEKTPOMPOPNONG TV JEIYUATWY 87 - 93 amo TNV TIepIoxn TNG
EupUxou. ATIO TNV €IKOVA TTOPOTNPEITAl OTI OAX Ta dEiypoTa EKTOC om0 TO 91 €ival OpoJUYWTIKA WG
TPOC TNV PETAAAOEN lle214Val. To deiypa 91 Adyw tou OTI €Xel Eva TuRpa DNA 232 Baogwv, dnAadrn)

OV KOTINKE TO TIPoidv PCR, &ival etepoluyo w¢ TIPO¢ TNV JETAAAAEN.
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Zmv €IKova 17 @aivovtal To armoteAéopata Twv OelyPdtwy 59 péxpl 68 ta
OTIOIO TTIPOEPXOVTAL OTIO TNV TtEPIoXN] ToL MadlwtoU. Ta deiyyata autd eméCnoav atnv
Xx/8 dban. Zta deiyyata autd TpaydatoTtointnke avtidpaon PCR Kal GTnv GUVEXEID
Ta TIPOIOVTA aTto TNV avtidpaorn PCR eMwACTNKAV YE TO TIEPIOPIOTIKO €v{LUO BssH II.

2ta deiypata 60, 61, 62, 64, 66, 67 eviomiotnke &va Tuiua DNA twv 106
Bdoswv. To TUAPO OULTO, TO OTIOI0 €ival idlo e To TIPoidv PCR, dtixvel 0TI Ogv
LTIAPXEL BEan TNV oTToia VO avayvwpilel To TIEPIoPIoTIKO évlupo BssH Il. H tapouaia
MOVO evog TUNMOTOC deixvel 0TI ota U0 OAANAOPOP@O dEV UTIAPXEL N CUYKEKPIUEVN
B¢on n oroia dlaypA@nKe oo TNV PETAAAOEN Gly488Ser. Xta deiyyata 59, 63, 65, 68
EVTOTIIOTNKE €va ETUTIAEOV TUNMO, TIEPITIOU TwV 50 PBACEWV. ZUYKEKPIUEVA AUTO TO
TUAUO OTTOTEAEITAL OTI60 AAAO dUO TUNUOTA, TwV 50 Kal Twv 56 BAcewv, aAAG AOyw
TIOPATIANCIWV HPEYEBWY OAANAETIIKOAUTITOVTOL. AUTA Ta TUAWOTA dgixvouv OTI POVO
OTO €va OAANAOUOP@O ULTIAPXEL N B€on N oTtoia avayvwpilel T0 TIEPIOPIOTIKO EVILUO

BssH 1l v 10 GAAO OAANAOLOP@O deV LTTAPXEL N TUYKEKPIPEVN BEa.

Eikéva 17: ATIOTEAEOUOTO NAEKTPOPOPNONG TWV dElyPdTwy 59 - 68 amo tnv TepIoXr] Tou
MadwTto0. ATto TNV €IKOVO TTapaTtnpEital 0TI ta deiypata 60, 61, 62, 64, 66, 67 €ival OHOlLYWTIKA WG

TPOC TNV PETAANaEN Gly488Ser. Ta deiypata 59, 63, 65, 68 cival eTepOlUYa WE TIPOC TNV HETAANAEN.
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210 EVIOPO OTIO TNV TIEPIOXT) TOU MadwTol EAEYXONKE N BvNCIPOTNTA TOUC O€

6 0C0AOYIEC TOL OPYAVOPWAPOPIKOL EVIOMOKTOVOUL ( X/2, X/4, x/8, x/16, X/20, x/28 )

EVW OTO EVTOPO OTIO TNV TIEPIOXN TNC EuplXou eAEyxBnke o€ 5 ouykevipwaoelg ( X/2,

x/4, x/8, X/16, x/20).

21N YPOQIKA TApAcTAcn TIOPATNPEITal 0 OpPIBPOC Twv OPolUyWTwV Kal

ETEPOLLYWTWV W TIPOC HETAAANAEN OVdA TIEPIOXT).

Ap1Bp0¢ opoluyWTWV/ETEPOLLYWTWV

Malwtog EupUxou

EVOTUTIIKEG CUXVOTNTEC TIOU APOPOLV TO €EOVIO 3 Kal EEOVIO 6.

APIOMOXZ >ZYXNOTHTA ZZYXNOTHTA

AEITMA
ATOMQN RR SR
MAZQTOZX 143 75,5 % 245 %
EYPYXOY 114 80% 20%
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H ouxvotnta tov R aAAnAdpop@ou uvTtoAoyiletal amo tnv IcopporTtia Hardy-
Weinberg. H icoppoTtia Hardy-Weinberg ek@pdadetal amod éva TOTIo TIou Jog Oivel TIg
YOVOTUTTIKEG OVOAOYIEC TWV OTIOYOVWY OE YOUETIKEC OAANAOUOPPIKEC CUXVOTNTEC TOU

YOVIKOU yovISIaKoU aTToBEUaTOC.

P2+ 2pg +q2=1

OTIOU P €ival N EKATOCTIOIO avaAoyio TOL AAANAGPOPEPOL R Kal g €ival n EKaTooTiaia

avoAoyia Tou aAAnAGuop@ou S.

Z€ OUTNA TNV TIEPITITWAON N CUXVOTNTA TOU AAANAGHOPEOL R oTov MalwTo eival

p = 0.87 kai otnv Evpuxou p = 0,89.
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21 Oe0TEPN YPOAPIKI) TIAPACTACH (PAIVETAI TIIO CUYKEKPIYEVA O APIBUOG TWV

OpOJLYWTWV KOl €TEPOJLYWTWV WE TIPOC PETAANAEN o€ {WVTOVA KOl VEKPA O€ KABE

TIeploxn.

EVOTUTIIKEG GUXVOTNTEC TIOU AQPOPOULV TO €EOVIO 3 Kal EEOVIO 6.

AEITMA

MAZQTOX
EYPYXOY

AEITMA

MAZQTOX
EYPYXOY

ZONTANA
APIOMOX ZYXNOTHTA
ATOMQN RR

93 76,3 %
76 80,7 %
NEKPA
APIOMOZ ZYXNOTHTA
ATOMQN RR
50 74%
38 76,3 %

-40.

ZYXNOTHTA SR

23,7 %
19,3 %

ZYXNOTHTA SR

26%
23,7 %



H ouxvotnta tou aAAnAGuop@ou R otov Malwto Kal atnv Eupuxou

avVAPESO OTO VEKPA Kal {WVTava @aiveTal TIOPAKATW.

ZONTANA NEKPA
MAZQTOX
0,87 0,86
ZONTANA NEKPA
EYPYXOY
0,89 0,87

Edw TIpéTtel va ava@epBEi OTI £XEL EVTOTIIOTEL TAUTOXPOVN EKPPACT TwV d00
METOAANGEEWVY aTO 99, % TwV delyPdTwy. Movo o€ 2 amo ta 257 deiypaTa €X0UME
EKQpPOaON TNE KOG ard TIC 00U0 YETOAAGEEIC. T aLTO dgvV LTTOAQYICTNKAV Ol

YOVOTUTIIKEG TUXVOTNTEG KABE €0ViOU dIOQOPETIKA.



4. Zovdntnon



H mapoloa epyaoia gixe wg oTOX0 TOV EAEYXO TWV U0 PETAAAAEEWY OTO
€€OVIO 3 Kal E€GVIO 6 TOU YOVIBIOL TNCG AKETUAOXOAIVESTEPACNC TOU dAKOU aTtd dU0
TIEPIOXEG TNG KOTIpou, MadwTtog Kal EupUXou. ZUYKEKPIUEVO PEAETHONKAV 257 EvTopa
Kal amd TI¢ 600 TIEPIOXEC. TNV apXN EAEYXONKE N AVOEKTIKOTNTA TWV EVIOUWVY HE
TOTIIKI) €QOPUOYI TOU 0PYavVOPWOPOPIKOU EVTIOUOKTOVOU dimethoate. AkoAo0BNnoe
KATOUETPNON TTO00CTOD BVNOIYOTNTAG. TNV CUVEXEID £YIVE ammoudvwaon DNA aTo
KGBE €vTopo. Zuykekpiueva Tunpota DNA dnuioupyrdnkav PETE amo aALCIdWTH
avtidpaon moAupepdang (PCR). Auto eTuteXOnKe pe €10IKOUE EKKIVNTEG YIO TO
€EOVIO 3 Kal €€6VI0 6. [Na TOV €AeyXO0 TNC UTTOPENC TWV PETAANGEEWY, OTO EEOGVIO 3 KAl
€EOVIO 6, XpnaolyoTtonenkav Ta TePIopIoTIKA Eviuua Accl kat BssH Il avtioToixa.

210 MadwTo, n oroia gival mapabaArdoaia TIEPIOX], oo Ta 143 EvTopa TIoU
egetaoTnNKav BpeBnKe OTI OTO 76 % TWV EVIOPWVY KOl Ol 000 YETAAAAEEIC avTioToXa
£€xouv ouxvotnta RR. ATO Ta évtopa auTd, Ta 71 €vTopa TTpoépXovTal amo Ta 93
EVTOMO TIOU ETTECNCOV KOl T 37 €VTOUO TIPOEPXOVTAIL OTIO Ta 48 EvToua TTou TtEBavav.

v EupUxou, n oTtoia gival opevr Teploxr, amo Ta 114 évtoua Tou
egetaoTNKav BPEONKE OTI GTO 78 % TWV EVIOUWY KAl Ol U0 PETOANAEEIG AVTIOTOIXO
gxouv ouxvotnta RR. Emiong Bpédnkav Kai dU0 EVTOUA OTIOU EVTOTTIOTNKE HOVO N
METAANOEN Ue214Val o10 3 €€6vIo. ATIO Ta 91 auUTA EVTOMA TIOU TIEPIEXOLV TIG
METAAAGEEIC Ta 62 EVTOMA TIPOEPXOVTAL ATIO TO 76 EVTOUA TIOU €TTE(NCOV KOl Ta 29
EVTOUO TIPOEPXOVTOI OTIO Ta 38 €VTOUA TIOU TIEBOVAV.

H ep@avion twv PETAANGEEWY Kal OTIC 000 TIEPIOXEC KLMAIVETAI OTO 75% OTn
TepIoxr] Tou MalwtoU Kal aTo 79% ot TepIoxr) TNG Euplxou. ATIO Ta TTIO TTAVW
OTIOTEAECUOTO TTOPOTNPEITAI OTI deV ETINPEALETAI N EUPAVION TWV PETAAAAEEWVY aTIO
T0 TIEPIBAANOV KAl TIG KAIJOTOAOYIKEG OLVONKEC KABE TtEPIOXNG. AUTO iITWC va
oeiletanl atnv MIKPN €ktacon tng KOTIpou n ortoio YTtopei va Tteplopidel TNV eu@Aavion
Ol0QOpPWV CE OXEaN ME TIC ToToBeTieC. H Tmapoloa epyacia Baciotnke oTnv PMEAETN
HOVO 300 TIEPIOXWV ETCL IO TIEPAITEPW EPELVA PE PHEYOAAUTEPOLC TIANBUCUOUG
EVIOUWV OTIO TIEPICCOTEPEC TIEPIOXEC EIVAL TIIBAVOV VO EPPAVIOEL KATIOIEC OIAPOPEC.
AZloonuEiwTo €ival To yeyovog OTI OV EVIOTIIOTNKAV KABOAOUL SS dtoua dnAadn

£VTOUO TIOU VO UNV €X0ULV TIC METOANAEEIC.
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Mponyolpevn €PELVA TIOU EYIVE YIA TNV GUXVOTNTA TWV UETOAAGEEWVY TIOU
TIPOCdiIdoLY AVOEKTIKOTNTA £QEIEQV €va TTOGOOTO 92% GTOUC PLAIKOUC TIANBLGHOUC
oV €€eTACTNKAVY. H TTapoloa epyaacia €JEIEE TNV CUXVOTNTA EUPAVIONE TWV
METOAAAEEWV TIEPITIOU OTO 87% TWV EVIOPWVY. AUTNA N SlAQOPA OPEINETAI OTO YEYOVO(
OTI OTNV TIPONYOUEVN EPELVA HEAETNONKE N CUXVOTNTA TWV PETAAAEEWY TIOU
TIPOCdIdoUY AVOEKTIKOTNTO UOVO OTA TTIO0 AVOEKTIKA atto Ta {WVTOVA dEiyPOTa VW N

TIOPOUCa EPYATia ETIIKEVIPWONKE 0TO GUVOAO TOU TTANBUCUOU.

44



BIBAIOTIPA®IA

K. MatBiomtouAog, N. Zepa@eidng, Alepebvnaon g avOEKTIKOTNTAG TOU dGKOU TN
EMAC Ot OpyavOQWO@OPIKA KOl 7TupeBpocidr] eVIOPOKTOVA, AgATio TeAIKNG
€kBeang épyou Alokpatiking E&T cuvepyaaoiag, Ivotitouto Mewpylkwv Epguvav,

Kormpog, 2004-2006.

H. V. Weems, J. L. Nation, T. R. Fasulo, Olive fruit fly, Bactrocera oleae

(Gmelin) (Insecta: Diptera: Tephritidae), Entomology Circular No. 44, 1999.

R. A. Van Steenwyk, L. Ferguson, F.G. Zalom, G. S. Sibbett, How to Manage
Pests: Olive: Olive fruit fly, UC ANR Publication 3452, Insects and Mites.

A. Matoiag, H katamoAéunaon Tou dakou NG eAldg, 2005, I.T.M 26/2005-6.000.

Kévipo Aladoaong Texvoloyiag yia tnv eAid (TDC), YmoBdabuion tng Toldtntag

NC ETUTPATIEQIAC ENIGIC KOl TOU EAQIOAOOVU.

J. G. Vontas, M. J. Hejazi, N. J. Hawkes, N. Cosmidis, M. Loukas and J.
Hemingway; Resistance-associated point mutations of organophosphate
insensitive acetylcholinesterase in the olive fruit fly Bactrocera oleae, Insect

Molecular Biology 11, Vol 4, p. 329-336, 2002.

N. J. Hawkes, R. W. Janes, J. Hemingway, J. Vontas, Detection of resistance-
associated point mutations of organophosphate-insensitive acetylcholinesterase in
the olive fruit fly, Bactrocera oleae (Gmelin). Pesticide Biochemistry and

Physiology. 81 (3): 154-163 MAR.

S. E. Michellakis, The olive fruit fly (Dacus oleae Gmel.) in Crete, ISHS Acta

Horticulturae 286: International Symposium on Olive Growing.

45



10.

11.

12.

13.

14.

15.

16.

17.

Smissaert HR. Cholinesterase inhibition in spider mites susceptible and resistant

to organophosphate. Science. 1964;143:129-131.

Fournier D, Mutero A. Modification of acetylcholinesterase as a mechanism of

resistance to insecticides. Comp Biochem Physiol. 1994;108C: 19-31.

Guedes RNC, Kambhampati S, Dover BA, Zhu KY. Biochemical mechanisms of
organophosphate resistance in Rhyzopertha dominica (Coleoptera: Bostrichidae)

populations from the United States and Brazil. Bull Ent Res. 1997;87:581-586.

Mutero A, Pralavorio M, Bride JM, Fournier D. Resistance-associated point
mutations in insecticide insensitive acetylcholinesterase. Proc Natl Acad Sci USA.

1994;91:5922-5926.

Devonshire, AL.;Byme, FJ.;Moores, GD.; Wiliamson, MS. Biochemical and
molecular characterization of insecticide-insensitive acetylcholinesterases. In:
Doctor BP, Taylor P, Quinn DM, Rotundo RL, Gentry MK., editor. In Structure
and Function of Cholinesterases and Related Proteins. Plenum Press, New York;

1998. pp. 491-496.

Villatte F, Ziliani P, Marcel V, Menozzi P, Fournier D. A high number of
mutations in insect acetylcholinesterase may provide insecticide resistance. Pest

Biochem Physiol. 2000;67:95-102.

M. An Shi, A. Lougarre, C. Alies, I. Fremaux, Z. H. Tang, J. Stojan, D. Fournier,
Acetylcholinesterase alterations reveal the fithess cost of mutations conferring

insecticide resistance, BMC Evolutionary Biology 4, (2004) 5.

P. Menozzi, M. An Shi, A. Lougarre, D. Fournier, Mutations of
acetylcholinesterase which confer insecticide resistance in Drosophila

melanogaster populations, BCM Evolutionary Biology, (2004).

L. G. Sultatos, Mammalian toxicology of organophosphorus pesticides, J. Toxicol.

Environ. Health 43, p. 271-289, 1994.

46



18.

19.

20.

21.

T. C. Marrs. Organophosphate poison, Pharmacology & Therapeutics 58, p. 51-
66, 1993.

P. J. Skouras, J. T. Margaritopoulos, N. A. Seraphides, I. M. loannides, E. G.
Kakani, K. D. Mathiopoulos, J. A. Tsitsipis, Organophosphate resistance in olive
fruit fly, Bactrocera oleae, populations in Greece and Cyprus, Pest Management

Science 63:42-48, 2007.

D. W. Russell, Sambrook, Joseph, Molecular Cloning: A Laboratory Manual, 3rd
ed., Cold Spring Harbor, N.Y.: Gold Spring Harbor Laboratory Press.ISBN O-
87969-576-5,2001.

The history of PCR (http://www.si.edu/archives/ihd/videocatalog/9577.htm):

Smithsonian Institution Archives, Institutional History Division, June 2006.

47


http://www.si.edu/archives/ihd/videocatalog/9577.htm

NMAPAPTHMA |

AloAOpaTa

e Amopovwon DNA

PBS
Phosphate Buffered Saline. To diGAvpa PBS apalwBbnke omod TNV  opxIKn

ouykévipwaon 40X og ouvykevipwon 1X kai dlatnprnénke atoug 4 °C.

Buffer AL
Lysis buffer. Tepiexel guanidine hydrochloride. To ddAuvupa dlatnpeital oe

Beppokpaacia dwpartiov (15-25 °C).

Buffer AW1

Wash buffer 1. Mepigxel guanidine hydrochloride. Zto buffer AW1 €yive TipocOrkn
125 ml 100 % a1BavoAng Bacn Twv odnylwv ¢ etaipeiag. To diIGAupa dlatnpeital
oe Bepuokpaaia dwpartiov (15-25 °C).

Buffer AW2

Wash buffer 2. TMepiéxel guanidine hydrochloride. Zto buffer AW2 mpootébnkav
160 ml 100 % cuBavoAng, Bdacn twv odnylwv g eTaipeiag. To diGAvpa diatnpeital
o€ Bepuokpaaia dwuartiov (15-25 °C).

Buffer AE

Elution buffer. Alatnpeital og Beppokpaacia dwpuatiov (15-25 °C).
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AALCIOWTH aVTiIdPaaCT) TIOAUPEPIGHIOU

dNTPs
ATIO apXIKN ouykévipwan 100 mM, Ttaipvoupe 5 pi amé kaBe dNTP kail TipocBETovpe
180 Wi SITTAG OTIECTOYUEVO ATIOOTEIPWUEVO VEPO, OTE VO €XOUUE TEMIKO Oyko 200 ui

Kal TEAIKI) OLYKEVTPWAN 2.5 MM yia kaBe dNTP.

e HAektpopodpnon

AdAupa TBE 10X, pH = 8.3

Tris 225 mM (MW=121.14) 27.26 gr

Boric Acid 225 mM (MW=61.83) 13.91 gr

EDTA 5mM (MW=372.2) 1.86 gr

Ol evioelg auTEG SlOAVOVTAl O€ JITTAG ATTIOVIOHUEVO VEPO KAl 0 OYKOG CUUTIANPWVETAL
MEXPL TO 1 Aitpo. [ivetal mpoadioplopog Tou pH waote va dlaTtioTwei OT1 gival 8.3, o

oTtoio¢ ouvrBwg d¢ Xpeladetal. To didAupa dlatnpeital otoug 4 °C.

AlgAvpa TBE IX

To dGAvpa autd YyiveTal pPe apaiwon tou dlaAvuato¢ TBE 10X wg €&ng e
OYKOUETPIKO KOAIVOpO Twv 1000 ml mpocBetoupe 100 ml TBE 10X Kai
GUUTTIANPWVOUUE ME OITTAA OTIECTAYUEVO OTIOCTEIPWHEVO VEPO HEXPI TOV OYKO TwV

1000 ml.

Bpwiiolyo aibidio

‘Eva  diokio PBpwuiodxou aiBidiov diaAvpévo o 1 ml SIMAA  OTIECTAYMEVO,
OTIOCTEIPWHEVO VEPO, ME TEAIKN OULYKEVIpwon 10 mg/ml. duldooetal o€
Beppokpaaoia dwUATIOV 08 OKOTEIVO XWpPOo, YIOTi gival pwtoevaiodnto. To didAvua
OUTO OPOIWVETAL 08 GLUYKEVTPwWON 0.005 mg/ml. AuTO TeTuXaiveTal e TTpoaBrikn 100
ui Bpwuiodxou aiBidiov cuykevipwoewg 10 mg/ml kait 200 ml SIMAG aTtECTAYUEVO,

OTIOCTEIPWHEVO VEPOD.
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NMAPAPTHMA I

Mivokag mou TepIAapBAavel Ta deiypata, TEPIOXT TIPOEAELONE KOl YEVOTUTIOL yid TO €EOVIO 3

Kot €€6vIo 6.

Malwtog (Nekpd)

Dose Sample Exon 3 Exon 6
x/2 Ml RR RR
x/2 M2 RR RR
X/2 M3 RR RR
X/2 M4 RR RR
X/2 M5 RR RR .
X/2 M6 RR RR
X/2 M7 SR SR
X/2 M8 RR RR
X/2 M9 RR RR
X/2 M10 SR SR
X/2 Mil RR RR
X/2 M12 SR SR
X/2 M13 RR RR
X/2 M14 RR RR
X/2 M15 RR RR
X/2 M16 RR RR
X/2 M17 RR RR
X/2 M18 RR RR
X/2 M19 RR RR
X/2 M20 RR RR
x/4 M21 SR SR
x/4 M22 SR SR
x/4 M23 RR RR
x/4 M24 RR RR
x/4 M25 RR RR
x/4 M26 RR RR
x/4 M27 RR RR
x/4 M28 RR RR
x/4 M29 RR RR
x/4 M30 RR RR
x/4 M31 RR RR
x/4 M 32 RR RR
X/4 M33 RR RR
x/4 M 34 RR RR
x/4 M35 RR RR
x4 M36 SR SR
x/4 M37 RR RR
x/4 M38 SR SR
x/4 M39 RR RR
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x/4
x/8
x/8
x/8
x/8
x/8
x/8
x/16
x/16
x/20
x/28

x/2
x/2
x/2
x/4
x/4
x/4
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/8
x/16
x/16
x/16
x/16
x/16
x/16
x/16
x/16
x/16
x/16
x/16
x/16

M40
M41

M42
M43
M44
M45
M46
M47
M48
M49
M50

RR
SR
SR
SR
SR
RR
RR
RR
SR
SR
RR

MalwTtocg (Zwvtavad)

M51
M52
M53
M54
M55
M56
M57
M58
M59
M60
M61
M62
M63
M64
M65
M66
M67
M68
M69
M70
M71
M72
M73
M74
M75
M76
M77
M78
M79
M80
m81
M82
M83
M84
M85

-51 -

RR
RR
RR
RR
SR
RR
RR
SR
SR
RR
RR
RR
SR
RR
SR
RR
RR
SR
RR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
SR
SR
RR

RR
SR
SR
SR
SR
RR
RR
RR
SR
SR
RR

RR
RR
RR
RR
SR
RR
RR
SR
SR
RR
RR
RR
SR
RR
SR
RR
RR
SR
RR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
SR
SR
RR



x/16
x/16
x/16
x/16
x/16
x/16
x/16
x/16
x/16
x/16
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28
x/28

M86

M87

M88

M89

M90

Mo1

M92

M93

M94
M95
M96

M97

M98
M99
M100
M101
M102
M103
M1 04
M1 05
M1 06
M107
MI 08
MI 09
Ml 10
Mill
Ml 12
Ml 13
Ml 14
Ml 15
Ml 16
Ml 17
Ml 18
M119
M120
M121
Ml 22
M123
M124
M125
M126
M127
M128
M129
M1 30
M131
Ml 32
MI 33
Ml 34
M135
Ml 36
M137
MI 38
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RR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
SR
RR
RR
SR
SR
RR
SR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
SR
RR
SR
SR
RR
SR
RR
RR
RR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
RR

RR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
SR
RR
RR
SR
SR
RR
SR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
SR
RR
SR
SR
RR
SR
RR
RR
RR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
RR



x/28
x/28
x/28
x/28
x/28

x/2
x/2
x/2
x/2
x/2
x/2
x/2
x/2
x/2
x/2
x/2
x/2
x/2
x/2
x/2
x/4
x/4
x/4
x/4
x/4
x/4
x/4
xl4
x/4
x/4
x/4
x/4
x/4
x/4
x/4
x/8
x/8
x/8
x/16
x/16
x/16
x/20
x/20

M139
M140
M141
M142
MI 43

RR
SR
RR
RR
RR

EuvpUXoU(NeKpQ)

El
E2
E3
E4
E5
E6
E7
E8
E9
E10
Ell
E12
E13
E14
E15
E16
E17
E18
E19
E20
E21
E22
E23
E24
E25
E26
E27
E28
E29
E30
E31
E32
E33
E34
E35
E36
E37
E38

RR
RR
RR
SR
SR
RR
RR
RR
RR
RR
RR
RR
RR
RR
SR
RR
SR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
SR
SR
RR
RR
SR
RR
SR
RR
RR
SR

RR
SR
RR
RR
RR

RR
RR
RR
SR
SR
RR
RR
RR
RR
RR
RR
RR
RR
RR
SR
RR
SR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
SR
SR
RR
RR
SR
RR
SR
RR
RR
SR



x/2
X/2
X/2
X/2
X/2
X/2
X/2
x/4
x/4
x/4
x/4
x/4
x/4
x/4
x/4
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/8
X/16
X/16
X/16
X/16
X/16
X/16
X/16
X/16
X/16
X/16
X/16
X/16
X/16
x/16
X/16
X/16

EuvpUxou (Zwvtoavad)

E39
E40
E41

E42
E43
E44
E45
E46
E47
E48
E49
ESO
E51

E52
ES3
E54
E55
E56
ES57
ES8
ES59
E60
E61

E62
E63
E64
EG5
E66
E67
E68
E69
E70
E71

E72
E73
E74
E75
E76
E77
E78
E79
E80
E81

E82
E83
E84
E85
E86
E87
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RR
RR
RR
RR
RR
RR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
SR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
RR
RR

RR
RR
RR
RR
RR
RR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
SR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
RR
RR



x/16
x/16
- x/16
____x/16
x/16
x/16
x/20
x/20
x/20
x/20
x/20
x/20
x/20
Xx/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20
x/20

E88
E89
E90
E91
E92
E93
E94
E95
E96
E97
E98
E99
E100
E101
E102
E103
El 04
El 05
El 06
E107
E108
E109
E110
El 11
El 12
El 13
El 14
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RR
RR
SR
RR
RR
RR
RR
RR
RR
RR
SR
SR
RR
RR
SR
RR
SR
RR
RR
RR
RR
SR
RR
RR
RR
SR

RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
RR
SR
RR
RR
RR
SR
RR
RR
RR
RR
RR
RR
SR
RR
RR
RR
SR






