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EvxapioTieg

OANOKANP@YOVTAG TN UETATITOXIAKA POL €pYyaoia, BEA® VA €LXAPIOTACK KATTOIOLG AVOPMTTOLS TTOL ALTO TO SIACTNUA ME
obnynoav, pe Bondnoay, pou 5e1Eav hia SIAQOPETIKN OTITIKA, pe BaANav oTn BECN POV, PE AVEXTNKAY, PE OpIoayv, O KABEVAG e
KATTOIOV TPOTIO.

Agv TIEQIYPAPETAI N XAPA KAl N TOXN POL TTOL O AAEEAVEPOG PPEONKE OTO SPOUO WOV, PINIKY, EMOTNUOVIKA, CLVTPOPIKA. MEpa
amo 10 POAO TToL Emalfe oTO va PPeB® Ot ALTO TO €PYACTAPIO KAl TO EMOTNUOVIKO TTedio, pe KEQVAE SIOPKMG HEPAKI,
OXOANQOTIKOTNTA, TTEIOUA KAl TTOAAA TTOAAR) SOVAUN O€ VONTIKEG CLOKELATIES OTIG OTTOIEG EiAl TTOAD SEKTIKOG. TOL APIEPOVE TNV
EQYQAOCIaA ALTA, YIAT EI6IKA TO TEAELTAIO EEAUNVO BA ‘BeAd VA TOV £XW &€l TTOAD TTAPATIAVE®. ELXAPICTG TOV K. MATOIOTTOLAO TTOL
poL £6€IEE TEPAOTIA EUTTIOTOCOVN CLMTTEQIAAUPBAVOVTAG HE OTNV €QELVNTIKA TOL OUASA KAl AVABETOVTAG PoL ALTO TO BEua.
Eival évag aAnBivog 6AcKaAog TToL KaTopBdvel Kal ICoPEOTTEl TOOO KAAG oTnv SI6a0KaNa ToL TN PeBOSIKR, AVAALTIKY OKEWN
Kal TN gavracia, SO0 XaPAKTNEICTIKA TToL Kal Ta SLo Padi ev Ta Ppickeg cuxva oe agbovia. Xapn oTov K. MaTBIoTTOLAO
BpiBnka oTo £pYaAcTAPIO RIOTTANPOPOPIKAG TNG K. XaTnyewpEyiov, TNV OTToIa ETTIONG £LXAPIOTG TTOAD TTOL PE SEXTNKE. ATTO TO
EQPYAOTNPIO MOPIAKAG PIOAOYIAG Eial ELYVOUWY TTOL €ixa TN MapIAéva va KaBobdnyei Tn okEWn POL Kal TA TIEIPAUATA pouL, va
AOVEl TIC ATTOPIES POL KAl VA JOL CLMPTIEPIPEQETAI TTAVTA e ATTEQIOPIOTN LTTOPOVH. ELXAPIOTW akdua TNV KovoTavTiva, sk
EMEION pe EOTTPWEE TNV MO KATAANNAN OTIYWR Va.. MIANO®, TN MoOTa 1TOL ATAV TTAVTA TTApoLOA KAl SIABEoIun vyia —
EMOTNUOVIKEG KAI PN — AVNOULXIES Kal 166€C Kal TNV ‘EQN yia TNV TTOAD KAAr TNG 8§1ABeon Kal Ta PondnTiKA TNG oXONIA. AKOUC
ELXAPIOTM TA TTAISIA OTO £QYACTNPIO PIOTTANPOPOPIKAG, TOV KvoTavtivo, Tn Mapia, Tn AfunTea, 1o NMdvvn Kai 1o Mwpyo Tov
pE aykGANaoay amo TNV TTETN OTIYUA KAl gixav TTavia SIA0eon va KAVOLY OLOIACTIKEG TTPOTACEIG KAl TTAPATNENCEIG, TOCO
TTOOYPAUUATIOTIKA, 00O Kal BIOAOYIKA. EvxaplioTa emong Tnv Ingrid Curril yia TNV TTOAD €TTOIKOSOUNTIKN UAG ETTIKOIVGVIA TTOL
éxel kaBopioel Oe PEYAAO PABUO TO TTEQIEXOUEVO KAl TNV EQELVNTIKN TTOOCEYYION ALTAG TNG SITAWUATIKAG. TEAOG, ELXAPIOTMW
Bepud TOoV K. AUoLTda Kal TNV K. KOVTOU TTOL §EXONKAV VA CLUMPETEXOLY OTNV £EETACTIKN HOUL ETTITOOTIA, £V YANCTA TOLG TO
ATNoa pe 1S1aiTepn kaBvoTépnon.

Opeil® va KAV TOLAGXIOTOV AANO Eva OXONIO: ALTA N epyacia, OTIWG Kal Ol TTEPICCOTEPEG LTTOBETW, B ATAV TTOAL TTIO
EANITIAG av &ev LTTHPXE O IOTOTOTTOG sCi-hub.io, TTOL TTaPEXEl TN SLVATOTNTA VA KAVOIEOLV) SNUOCIELTEIG TTOL EIVAI KAEISWUEVEG
amd TOLG EKEOTIKOLS TOLG OIKOLG KAl ATTAITEITAI AVTITIMO YIA TO KATERAOUEG ToLS. H ANe€AvEpa EAuTTakidly TTooopépel e TO Sci-
Hub eAebBepn MoOCPACN OTN YVWON OTOLG TTAVTEG KAl £XEl TNV ATTEQIOPIOTN EKTIUNOT POL Yia auTo. O@eAoLUE OAoI va
KAVOLLE O,TI TIEPVAE! ATTO TO XEQI UAG WOTE N YVAON VA SIAKIVEITAI EAEVBEPA, KAl VA EVIOXVETAI, PEXOI TN OTIYUN TTOL N EAELBEEN
Siaxvor) Tng Ba gival ma kAT To avTovonTo.

XPWOoTAw TTOAG 0 OAOLG TOLG TTAPATTAVE, MA KI AANA T AAOLG TOCOLG. MPAPOVTAG PPEONKA VA TTPORAAAG KOUUATIA TV
AAA®V OTOV €aLTO POL KAl VA AVAP®TIEUAlI AV AKOOOIA TO HLAAO LOUL €TTEAESE va €peBIOTE ATTO TA KAADTEQG TOLG. ZiyovPda
BpEBNKA va CLAAEYW CLUTTEPIPOPES KAl TOOTTOLG OKEWNG KAl VA EATTI{® TG, £€0TW AiyO, KATAPEPA VA ARAVTAPG TA SIKA UoL
KOAOTEQO KOMMATIA £vavTl TV ASLVAMIOV POL, OOTE ALTA va AvTAmosiéw OTNV KABNUEQIVOTNTA, TNV EMIOTNUOVIKN
AaAANAeTTISpacN Kal TN SIATTPOCWTTIKY £TTAMN.

Makapl.
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MepiAnyn

Ta évTopa TToL TTAPACITOLY Ot BAPOC AYPOKTNVOTPOPIKWY OPYAVICUWY LYWNANG a&iag yia Tov
AvBpwTo  avTiyetmidovial TApAdooIakd  PE  EVTOPOKTOVA. H  Xpnon eVIOUOKTOVRV  OUMC
xapaktneiletal amd xaunAn egeibikevon, v Ol TTANBLOPOI OTOLG OTTOIOLS £PAPUOLETAl OTASIAKA
TTAaPOoLOIAZOLY AVTOXN KAl TTPOKOLTITEl SIOPKWG N AvAykn yia avamtoén VEWV Kal I0XLPOTEQLWV
5PACTIKGV OLOIWY, SNUIOLPYWVTAG £va PAVLAO KUOKAO. TIG TeAeLTaieG SekaeTieg, xapn oTn paydaia
avaTnTuEn POPIAKWY TEXVIKWV Kal SIayVWOTIK@V PeBOSwy Kal Tnv avfavouevn yvoon TAavw oTn
YEVETIKI KAl TN JOPIAKN (PLCIOAOYIA TGV EVIOU®Y, EXOLV TTPOKLWEI AEIOAOYEG HOPIAKEG EVAAANAKTIKEG
TTPOTACEIC KATATTOAéEUNONG. H RIDL, TTou atmoTeAel Yia amod auTég, cuvioTatal TNV ateAeLBEpwon
OTOV aypO eVIOUWY TTOL PEPOLY EVa ETTIKOATEG BVNOIYOVO YOVisio WoTe Pe TN oLLELEN TOLS HE TA
EVTOUA AyPIoL TOTTOL VA PNV TTPOKLWEI ATTOYOVOGS KAl VA eAeyXOoLV ETCI TA eTTiTTeda TTANBLOPOL. To
aAvaTTapaywylkd ocLOTNUA ATTOTEAE! 16AVIKO TTeSio avalnTnong yoviSiwyv TTou gival armrapaitnta yia TNV
EMTUXIA TNG AVATTOPAYWYNS, OAAAG KAl LTTOKIVNTWY, HETAYQAPIKDYV TTAPAYOVT®Y KAl AOITTWV
PLOUICTIKGV OTOIXEIY TTOL Ba PUTTOPOLOAY VA XPNOIUOTTOINBOLY YIA TNV epapuoyn TNS RIDL. IkoTrdg
NG TTAPOLOAC UETATITUXIOKAG EPYATiag ATAv N avAAvon TOL TTEMTISOPATOC TWV AVATIAPAYWYIKWY
IOTGV TOL BNALKOL SAkouL Bactrocera oleae, TTou ¢ival €i6og POYAC TNG olkoyévelag Twv Tephritidae
KAl QTTOTEAEI TO ONUAVTIKOTEQO exOPO TNG EAAIOTTAPAYWYNS. H avaAvon &yive CLYKPITIKG PETAEL 25
AoULJELKTWY ATOUWY Kal 25 atopwyv 1oL £xouvy oLlELXOE, WOTE va TALvTOTTOINBOLY PIOSPACTIKS
TIETTISIO e POAO OTNV avamapaywyn. MNeayudatorroinNenke ammopovwon TV HIKPWY TETTISIwY,
KAQoPATwoN Toug Pe HPLC avtioTpopng ¢pdaong, 1ovIoOG Kal SIad0oxIKA PpACUATOOKOTTA pAlag e
MALDI-TOF/TOF, BIOTTANEOPOPIKA avAALON TWV QACUATOV KAl COYKPION TWV £uPpNUATWY UE
TTPONYOLUEVES AVAADTEIC TOL PETAYPAPOUATOG.

Abstract

Insects that have a parasitic relationship with organisms of agricultural importance have been
traditionally treated with insecticides that are usually non-specific. More importantly though, the
insect population the insecticide is directed to gradually develops resistance, constantly arising the
need to develop new, more toxic substitutes, locking the issue in an infinite loop. Fortunately the last
few decades, thanks to the booming development of molecular techniques and diagnostic
methods and also to newly apprehended knowledge on insect genetics and molecular physiology,
molecular counterproposals to insecticide use have been conceived and are under development
for a number of parasite or vector species. RIDL is based on the Release of Insects carrying a
Dominant Lethal gene at the crop and on the expectation that their mating with wild type insects
will result in zero offspring, thus reducing total population numbers. The reproductive system is an
ideal field in the quest fo find genes necessary to reproductive success, as well as related
promoters, transcription factors and other regulatory molecules that could be of use in a RIDL
application. All that being said, the purpose of this thesis was to carry out analysis of the peptidome
of the female reproductive tissue of Bacfrocera oleae, which is a Tephritid fly species that bears
destructive effects to the olive crops by egglaying exclusively on the olive sap. A comparison of the
peptide content between pools of 25 mated/unmated individuals was made, in an attempt to
identify bioactive peptides with a role in reproduction. The small peptides were isolated,
fractionized via reverse phase HPLC, then ionized and analyzed in fragments with tandem mass
spectrometry (MALDI-TOF/TOF). Bioinformatics analysis of the resulting spectra and comparison of
the peptidomics findings with prior tfranscriptomics analyses followed.
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1.1 Texvikn Iteipov Evropou (Sterile Insect Technique - SIT)

1.1.1 H ocOAAnYN TG SIT

H Texvikry Iteipov Evtopou (SIT) Paciletal otnv
LTTOOEON OTI N €KBECN EVOG PLOIKOL TTANBLOUOL EVTOUWYV
oe évav dpiBud oTEpwY pa Kata T AMNa 0eEoLAAIKA
EVEQYWV APTEVIKQV Bd TTPOKAAETEI EVTOVOTEPES CLVETTEIEG
otn Suvapikh empicoong Tov TANBLouoL, amd O, 11 n
peioon icov apIBPoL ATOPWY ATO TOV TTANBLOUO, WE
BavATwon — XPNOoN EVIOUOKTOV®Y — | apaipeaT) Toug —
xpnon mayiswv (Knipling, 1959).

1.1.2 AvanTuén kai TpwTN £pappoyn

AvamToxenke Tn Sekaeria ToL 1950 vyia TNV
katamoAéunon, tng Callitroga hominivorax, evog €i6oug
pOYQG TTOL ATTOBETEl TG ALYA TOL € AVOIKTEG TTANYES KAl
EMONANICOKEG  KOTTAPIKEG  OTIRASEG  ONAACTIKWY,  TOL
avBpmtou cuuTepIAaPpavouévou. O Edward Knipling
kal Raymond Bushland, Racifopyevol otny mapathpnon
ToL Muller, TO 1927, OT ¢kBeon Tng Drosophila
melanogaster oe akTiveg X TIOOKAAEI XPWUOTWUIKEG
peTaANGEeic  (Muller, 1927), 1o 1951 TepauatioTnkay
akTivopoAwvtag  BouPokia  Callifroga  hominivorax
Slapopwy oTadicyv Pe akTiveg X kal 1o 1953 pe aktiveg T,
TTOL €ival THO  OIKOVOMIKES. Tapathpnoav o1 éva
PLOIOAOYIKO BNALKO TTOL €eixe OLLELXOEI ue €va OTEIPO
ApoeviKO, &gv  ékave emavacLIELEN HPE  PLOIOAOYIKA
APOCEVIKA KAl ATTEBETE HOVO pNn-yOviua avyd. AKOud, OTI n
avaAoyia pn YOVIUWY KAl €KKOAATITOUEV@Y ALYV Of
KAOLRIG JE OTEIPWHEVEG KAl AypioL TOTTOL HPLYEG ATAV
OXETIKI) HE TOLG OXETIKOLG APIBUOLG TWV OTEIPWY KAl
PLOIOAOYIKWY APOEVIKWY, avtioTolxa. Ymédeoav OT To
PAIVOUEVO TTOL TIAPATNEOLOAY NTAV N éKPPEAoN TNG
Emkpatobg ©vnolyovou Emidpaong (Dominant Lethal
Effect), upiag abphc évvolag TOL  TIEPIYOA®E TN
OCLOCWPELON PETAAGEEWY OTO OTTEPUATOLWAPIO TTOL &gV
gival IKavEG va euttodicouvv TN oLVTNER TOL HE TO WAPIO,
g TTPOKAAOLY  TTIPOWEEG  avamTuliakeG PAAPRes oTO
LYWTO Kal 0ényoLV OTOV eKPLANICUO ToL (Bushland &
Hopkins, 1953).
To 1954 mpoxowopnoav oe padik — ekTpopr  Kal
aATreAELBEPWON oTEIPWY APOTEVIKWV Callitroga
hominivorax oto vnoi Kovpaodo, avolkTd TNG akTAG TNG
BeveCoLEAag, kal TIETLXAV TNV TTARPEN EAAEIYN TOL, OTTOTE N
SIT otadiakd apxioe va kepdilel £€6apog oTo TIESIO TOL
TTANBLOUIAKOL EAEYXOL EVTOHY TTOL ATTOTEAOLV KivELVO
yia T &nuodoia uyea, yia aypoKTNVOTPOMIKA  €ién
OIKOVOUIKAG onuaciag. l8iaitepo  poAo  oTn  OeTIKN
amokpIon TNG MEBOSOL ATIOTEAECE KAl TO YEYOVOG OTI
amoTeAel  pia  evaAAGKTIKA  TIPOTACNn  OTn XPNoNn
EVTOMOKTOVQV, @INKA TTIPOG To TEPIRAAOY, ToL &gV
apnvel kataloimra oTo Tedio Kal xapaktneileral amo edo-
adikoTnTa.
‘HoN amd 10 1959, éyivav SVO KPICIUEG TTAPATNENCEIG
avaeopikd e TN Quoloyvwuia TN SIT: (1) o TpoTog
oTEipwong dev gival amapaitnTo va gival n akTivopoAnon —
EKEIVN TNV TIEPIOSO  TTPOTABNKE N XPNON  XNUIKGOV
TTAPAYOVTWY TTOL TTPOKAAOLY OTeipwon — kal (2) yia va
LTTAPXEl ETTITLXIA TNG MEBOSOL TTPETTEl N AVATIAPAYWYIKN
SEIVOTNTA TOL CTEIPWPEVOL APTEVIKOD VA TTAPAUEVE KATA
10 duvaTtov avernpéaotn (Knipling, 1959). Ma va pmopéi
SNAadN va aviaywvioTe avamapaywyikd T apoeVIKA TOL
PLOIKOL  TANBLOPOL, TPEETMEl  va  eval  IKavo  va
TapoLoidoel  OLJELKTIKA  CLUTIEPIPOPA  (apyOTERA
avagépeTal WS courtship behaviour) mov va meTvXAiVEl
OTO va TTPOKAAEI TO BNALKO Te CLIELKTIKO TTaIXVISI Kal va
gival kavd va oAokAnpwvel TN oLleLEN OTTWG Eva
APOCEVIKO aypioL TOTTOL.

1.1.3 EmToxnuéva SIT mpoypdauuara
AKOAOLONCAV TTOAANG ETTITLXNUEVA TTPOYPAUUATA
padkoV  Kal  SIA80XIKWY  ATTEAELBEPOTEWY  OTEPWY

APOEVIKQV  eVTOP®Y, OTn  DAOpIVIa KAl AANEG
VOTIOQVATOANKEG TTOAITElEG TV H.M.A. OTIC QpXEG TNG
Sekaetiag Tou 1960 Eava yia TNV KATATTOA(EUNON TOL
Callitroga hominivorax. Ta emoueva 25 xpdvia, ol
KTnvoTpo®ol oTmig H.JILA. kal 1o Me§kd Tmiecav TG
KLUREPVNOEIC @OTe va opyavwBe amd KolvoL  éva
SlakpaTikd  TEOYPAUUA  epappoyng  SIT  via TN
OLYKEKPIPEVN PLYA. TO TTPOYPAUUA ALTO, OE CLvEPYATia
e Evpmaikd kal AQPIKAVIKA TTPOYPAUUATA KATA TN
Sekaeria Tou 1990 TNPEE SIT pérpa otn AIBLN, OTTOL
TTApATNENONKE HeyAANn abEnon Tou TTANBLopoL Callitroga
hominivorax kai LTIEXE POPROG eEATTAWONG TOL OTNV
LTTOCAXAPIA  APPIKN) KAl TN HECOYEIAK Aekavn (A
programme for the eradication of the New World
Screwworm from North Africa, 1990).

MNapAANNAa N epappoyn SIT emekTABNKe Kal oe AAAA €i6N
EVTIOUWY  OIKOVOMIKAG ONUAciag 1 eviopwV-popEiwy
madoyovey. MNpoypduuata  PAdKAG  EKTPOPMNG KAl
SIA80XIKQV  ATTEAELOEPOTEWY OTEPWY APTEVIKWV OTO
medio  TMpaAyuaTomoINOnkay  evavTia  oTn MEEIKAVIKN
@pouTouLYa Anastrepha ludens oTto Texas kai T NoTia
Kahipopvia (1964-cnuepa) (United States, Mexico, and
Guatemala Fruit Fly Emergence and Release Facilities
Review, 2008), Tnv avoTpaliavr ¢ppouvtopvya Bactrocera
fryoni otnv  AvoTpaAia (1962-1990) (Fisher, 1996), n
ueooyelakr poya Ceratitis capitata oto Me§kd kar ™
FovateudAa (1978-1982) (Villasefior, 2000), Tnv KaNipopvia
kal TN PAOpIvTa (1994-onuepa, VIENNA STRAIN) (Caceres,
2004), Tnv lopdavia, 1o lopanA kal Tnv MaAaioTivn(1996-
onuepa, VIENNA STRAIN) (Cayol, 2004), Tn poOya TouL
TeEmoviob Bactrocera cucurbitae otnv lamwvia (1972-
1993) (Yosiaki, Kakinohana, Yamagishi, & Kohama, 2003),
Slapopa €idn poyag Toetoe (€idn Tov Yévoug Glossina) oTn
Mrmrovpkiva ®daoco (Politzar, 1984), 1n Niynpia (Takken,
1986) kai tnv Tavlavia (Msangi, 2000) (1970-1990) kai
otnv  Ouykdavra (1990) (Oloo, 2000), To0 Anopheles
quadrimaculatus (1959-1960) (Dame, Woodward, Ford, &
Weidhaas, 1964) kar 1o Culex quinquefasciatus (1969)
(Patterson, 1970) ot DAOPIVTQ, TO Culex
quinquefasciatus oto Aehxi (1973) (Yasuno, 1978), 10
Anopheles albimanus o1o EX LaApaddp (1972, 1977-1979)
(Lofgren, et al., 1974) (Dame D. A., 1981), To Aedes
albopictus oTn yYaA\kn armoikia Pebviov (2012) (Oliva,
Jacquet, Gilles, Lemperiere, & P.O.Maquart, 2012) kai c¢
AAAQ €idn.

‘Ouwg, afiler va avagepBei OTI O O EMTUXNMEVES
TIEQITITAOTEIC EPAPPOYNG TNG SIT, OTIG OTToiEG avagépeTal
TTANPENG €EANEIYN TOL TTANBLOPOL-OTOXOL, EAARAV XWEA
o€ vNold, o€ TEPIOXES SNAAdR TToL TTepIKAgiovTal aATTo
PLOIKG EUTTOSIA TTOL ATTOTPEETTOLY TN SIAPLYH EVIOUWY
amd TNV EQPAPPOYN KAl TN PETAVACTELON VEWV EVIOU®Y
TIPOG EUTTAOLTIOUO TOL TOTTIKOL TTANBLOOL.

1.14 O1 advvapicg TnG SIT kai n peTe§ENIEN TNG

Mapd TNV evpsgia epappoyrn NG PYeBodou kal To
HEYAAO aPIBUO ETITOXNUEVAV TTOOYPAUPATOV eEAAEIYNG N
eEAEyxoL TANnBuvopwyv, n  SIT onuepa  aToTeAel  pia
TTAPWXNMEVN TEXVIKN UE QPKETA UEIOVEKTAPATAL:

e H ekTpO®Pr TEPACTIOL APIBUOL EVTOUWY, N
AKTIVOROANGCN, Ol ATTEAELBEPTEIC KAl O EAEYXOG
o€ KABE OTASIO TNG TTOPEIAC TOL TTPOYPAUUATOS
amd  e€abIKELPEVO  TTIPOOWTIKO  ALEAVOLY
ONUAVvTIKA TO KOOTOG.

e ITA TIEQICOOTERA €idn Sev LTTAPXEI N SuvaATOTNTA
va Yivel @LAOSIAXWPICPOG ATTO APKETA VWPIC —
16avikd amo To oTASIO TOL EUPRPELOL (avyoL N
TTOWTA  TIPOVOPPIKA  oTddld) - ©OTe  va
EKTPAPOLY UOVO QPOCEVIKA KAl KATTOIA ONALKG
TOL Ba XPNOoIWELOOLY POVO YIa TN SlaThHENCN
TOL £QYQOTNPIAKOD TTANBLOUOD. H
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ATTEAELBEPWON KAl TV SVO PLAKY TTOL YIVOTAV
APXIKA €ixe TTOAATIAG TTpoPANuaTa. Ta BnAuka,
TAPA TO YeEyovog OTI ATAV OTEIPA, WOATIEDETAV
KAVOVIKA, SNUIOLPYOVTAG SELTEQOYEVEIG TTNYEG
poALVONG oTa PPOoLTA. APETEPOL,
avraywvidoviav TG ‘Aypleg’ OnNALKES yia TN
oLleLEN PE TA OTEPA £OYACTNPIAKA APOTEVIKA
oL  ameAevBepvovtay  (Whitten,  1969),
(Fletcher, 1989), (Vreysen, 2007).

e H xpnon okmivopoAiag agevdg emnpedlel TN
OLJELKTIKA  IKAVOTNTA TV  JPOEVIKQV,  ME
ATTOTENECUA  va  aduvaTolV  Of  APKETEG
TIEQITITAOCEIC VA AVTAYWVIOTOLY AvaTTApAy®YIKA
TA APOCEVIKA TOL PLOIKOL TTANBLOUOL, APETEOOL
6¢ bev eCaopalilel TN oTapdTNTa  100%. H
TTOOKANCON TOOO TTIOAGYV TOXCIWYV PETAAAEEDY
TO Mo Tmeavd  eval o1 Ba  TIPOKAAECE
oTEPOTNTA, AAAG LTTAPXE TTAVTA N MOAVOTNTA
va TIPOCSWOE, dPXIKA OTOV  £PYACTNPICKO
TANBLOUO KAl emaKOAoOLOA  OTO  PLOIKO,
AVEMMOLUNTA XOPAKTNPEIOTIKA.

ATTO TN OOANNWN NG SIT péxpl onuepa, ol

EMAVACTACEIG OTN YEVETIKA PNXAVIKN SladéxovTav n yia Tnv
AAAN  Kal  amEQepAvV  AmapaitNTa  €EQyaAsia  yia TNV
aKkpIBECTEON  KATAVONON KAl TPOTIOTToiNCcNn  TOL
yoviSiopaTtog.  Or  avakoADWEIS TV  TTAAOUISiV
(Lederberg, 1952), Tv DNA ANyacov (Weiss &
Richardson, 1967) kai TV evlOuwy tepiopiopol (Kelly &
Smith, 1970) emétpeway Tov avacLvoLACHUO TOL YEVETIKOL
LAIKOU KAl TN PETAPOPA TOL PETAEL OPYAVIOUQYV, EVA N
aAnhobxnon kard Sanger (Sanger, 1977) «xai n
aAvolbwTh) avtibpaon moAvuepdaong (PCR) (Bartlett &
Stirling, 2003) avfnocav Spauatikd TOV  OYKO TNG
81a0e0IuNG RIOAOYIKNG TTANPOMOPIAG Kal TIG SLVATOTNTEG
TALTOTTIOINONG KAl XOPAKTNPIOUOL  TIEQIOXWY  TOUL
YOVISIOUATOC.
Ta emTebYPATA QLTA O8NYNCAV OTOV EUTTAOLTIOUO TOL
RBacikod TPWTOKOAOL TNG SIT pE YEVETIKEG PEBOSOLG
(Wilke, et al., 2009). Avti TnG OTeiPONG Pe AKTIVOPROAID 1
XPNOoN XNUIK®V TTapayoviwy, SokIudoTnke N xPenon
UETABETV OTOIXEIWV, N TTOPOKANCN HETABECEWDY KAl AANDV
XPWUOOWUIKQV — AVAKATATALEWY, N €MAY®Yn NG
AcLURATOTNTAG omepPaTolwapiov Kal wWapiov
(kuTTaPOTTAACUATIKA acLURATOTNTA) WE SlApOALVON e
evboKLTTAPIKA  TTapdoita  (mx. Wolbachia). Tehika
TTPOEKLYAY  KATTOIEG  ONOKANOWMEVEG  TTOOOEYYIOEIG
KatamoAéunong  Tou  cuvoyidovTal  TTAPAKAT®, EVE
aTroTeEAEl  evePYO kal e€eNlooOpEVO  TIESio  épevvag n
BeATIOOT) TOLG KAl TNV TTPCAPUOYH TOLG OTIG ISIAITEPOTNTES
KABE OPYAVIOUOVL-OTOXOU .

1.1.5 RNA mapeupoAn (RNA interference — RNAI)

H RNA mapeyPoAry (Bxkova 1.1.1)  éxe
xpnoluyotoinBei oe pia mTapaiayn Tng SIT, kata Tnv otroia
TTAPEXOVTAG OTNV TPOPH TWV EVIOPWY TEXVNTA SikAwvVa
TuAUaTa  RNA  (dsRNA), emrtoyxaveralr  oiynon  evog
eMOLUNTOL  YOVISIOL. AOKIUACTNKE OE KOLVOLTTIIA TOL
€iboug Aedes aegypti, 6TTOL TTEOOTEBNKAV CTNV TPOPN
TV TTIPOVLUPGOV dsRNAs 1oL OTOXELOLV YoVidia TTOL
METAYPAPOVTAl IOTOEISIKG OTOLG OPXEIG, KABWS Kal €va
yoviéio ©nAuvkob pulokaBopiouoL (Whyard, et al., 2015).
To amoTéEAECUA ATAV VA TTIPOKOTITOLY APCEVIKA KOLVOLTTIA
UE MEIDUEVN YOVIUOTNTA Kal va HeTAPANBei n avaloyia
APTEVIKAV-BNALKQV TTPOG TA APCEVIKA. & ANO TiEipaua
ue Aedes aegypfi oT1dxoc Twv dsRNA ntav pia
emavaiaupavopevn aAknAovxia Touv RNA yoviSioopaTog
TOUL 100 TOL &AyKeIOL TTLEETOL TOTTOL 2 (DEV2), WOTE va
TTAPEUTTOSIOTEN O TTOAATIAQCIACUOG TOL 10L OTOLG I0TOVG
TOL EVTOPOUL, KABIOTWVTAG TO AVOEKTIKO OTO CLYKEKQIUEVO
10, dpa Kal pn-popéta (Franz, et al., 2006).

H RNAI TTpootyyion Sev éxel TIC APVNTIKEG OULVETTEIEG TNG
akTIVOBOANONG,  €v@d  €AATTAVETAI N avaykn  yid
PLAOSIAXWPIOUO KATA TNV eKTPO®N. MapdAa avtd, n
obvBeon  dsRNA  civar  TTOAO  akpipry  yia  va
TTOAYMATOTIOINGE TNV ATTAITOVLPEVN KAIUAKA.

1.1.6 Foviéla avToKaTeLOLVOUEVEV EVEOVOLKAELAT OV
- Homing endonuclease genes (HEGs)

Ta HEGs xapaktneilovial Kal ®¢ EYWIOTIKA

yovibia, KaBMC eKUETAAAEDOVTAI  TOLG  PNXAVIOWOULG
embloPBWOoNG YIa va avTIypa®oLy Kal £TC1 gival IKava va
€EATMAWOOLY T¢ Evav TTANBLOWO. e Evav eTePOlLYDTN WG
TTOOG ALTA, &ival IKAVA va KOYOLV KAl VA EVOWUATOOOLY
TOV €£QLTO TOLG OTO AVETTAPO AVTIYOAPO, PETATOETOVTAG
TO ATOMO o€ OpolLYWTN. Me ALTOV TO UNXAVIOUS ©
aplBuog Twv HEGs otn  yoviSiakr Se€apevr)  evog
TTANBLOPOL ALEAVETAI KATAKOPLPA. H egoaywyn Twv
HEGs (Eikova 1.1.1) pmropel va yivel oToxeLuéva kal va
SIaKOWEl TN PLOIOAOYIKI AAANACLXIA YOVISIY OXETIKWY HE
TNV QVTAYQVIOTIKOTNTA TV POPEWY, N TNV AVATIAPAYWYN
KAl TO PLAOKABOPIOUO, 08NYOVTAG O BNALKA TTOL €ival
avOekTIKG 0 TIPOCPROAN amd  maboydva, N1 ot
TTANBLOUICKN peiwon. Ta HEGs €xouv epAPUOOTE HE
EMTLXIO O€ EPYATTNPEIOKO ETTTTESO OTA KOLVOLTTIA Aedes
aegypti (Traver, Anderson, & Adelman, 2009) «kai
Anopheles gambiae (Windbichler, et al., 2011).
Mia 1blaimepdTnTa Twv  HEGs cival TO  yeyovog  OT
Bacifovial oTnv avamapaywyn Kkad' auth yia Tnv
eykaBibpuor, Toug OToV  TTIANBLOUO. ALTO  CNuAivel
KaT'apxdg OT Sev LTTAPXE AVAYKN PAdKNG EKTPOPNG
EVTOUQV  ApKel £vag eEAAXIOTOS KQIOIWOG ApIBUOG OTE va
e€ao@aNoTel OTI 0 TTANBLOWOCS Ba ekTeOel oTa HEGSs Kkal
OTN OLVEXEIQ Ba akoAoLBNTE £EATIAON. ATTO TNV AAAN
TTAELEA, onuaivel emong OT eival adbvaToV va OTOXEULTE
€LOEWG N YOVIUOTNTA KAl TTPETTEN VA YiveEl COPOTEPN ETTIAOYN
TOL YOVISIOL-OTOXOL (TTX. YOVISIa PLAOKABOPICUOL), Kal
JAAIoTa LTTO TO TIPICUA OTI TO VEOEICAXOEV XAPAKTNPIOTIKO
Ba diapével kal Ba avfdveral otn yoviSIakr) Se€apEVr) TOL
PLOIKOL TTANBLOUOL PEXPI TNV EEANEIYN) TOL.

1.1.7 AmeAevOipon EVTOU®Y TTOL PpEPOLY Eva
Emkpariég ®vnoiyovo yovidio — Release of Insects
carrying a Dominant Lethal gene (RIDL)

H RIDL (Ekdéva 1.1.1) eivar n mo oLyxpovn
peTe€ENEN T™NG SIT. Avri yia Tnv TIPOKANCON  TLXAIWY
peTaANG€ewy, oTn RIDL 1O Q0poevikd  Evioua  TTOL
ameAeLOepVOVTAl gival SlayoviSiIakad Kal ekKBETOLV ToV
ayplo TMANBLoPO Ot BnAcodpacTikd diayovidia. Avta
utmopsi va gival Bvnolyova oe éva TTP@IPO avamTugiako
oTA8I0 (T1X. POUPLKIO), N OTNV eVANKN N TOL EVTOUOUL.
EvaAAakTIKA, €ival SuvaTtodv va emdpoLy e EUPECO TOOTTO
oTNV IKAVOTNTA TOL EVTOUOL va CLLELXOEI, va PpEl TPOPN,
N va woamobéce. Tavtoxpova, n  €vefia Kal N
AvVATIAPAYWYIK  CLPTIEPIPOPA KAl IKavoTNTa  TWV
JPOEVIK@V  EVIOUWYV TOL  @épovv  TO  Slayovidio
emNEealeTal OTO  €AAXIOTO, AQOL N PETAYPAPH TOL
KaBobdnyeital  amd  BnAeoelSIkoLS 1 OTAdIO-EI6IKOVLG
LTTOKIVNTEG. H kaTaokevry Tou Slayovisiov eival ApKeTd
oLVOETN, KABWG PpPIioKETAl KAl LTTO TOV EAEYXO €VOG
KATAOTOAEQ TETPAKLKAIVNG, WOTE VA EMTEETTETAI N EKTOOPN
TOL £OYACTNPEIAKA, TIAPEXOVTAG OTNV TOOMN TO AVTIRIOTIKO
TETPAKLKAIVN.

‘Exouv mpaypatotoin®el  emTOXNUEVA  TTEIPAUATA HE
EQPYAOTNPIAKOVLS TTANBLOPOVLS PLOIOAOYIKWY KOLVOLTTIV
KAl SIASOXIKEG EKOECEIG O€ APTEVIKA TTOL £QEQAV TO YOVISIO
flightless LTTO TOv €AeyxO TOL KATACTOAEQ TETPAKLKAIVNG
Kal evog BnAeoelbikov vmmokivnm. O aivoTturog flightless
XapakTnEileTal  amod  EAATT@PEVN  EKPpaAcn  evOG
amapaiTNTOL  YOVISIOL  OTOLG  HLG TV TITEPLYWV.
ATIOTEAECUA NTAV TA BNALKA TTOL YeEVVIOVTAV va Eival
avikava va meTagouy mpog avalitnon ToOPNG Kal TaIpIoL
yia oblevgn. H RIDL éxer SokipaoTe kal oto medio, otn
BpadiNia kal  oTta vnoid Cayman (Harris, et al., 2011),
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evavTia ot Aedes aegypti, OTTOL TTAPATNENONKE eV
peIpEVn oOZeLEN TV SIAYOVISIOKG®Y APOEVIKWY HE TA
BNALKG aypiov TOTTOL, PTTOPECE OUWG VA AVTIOTABUIOTEI
ATTEAELOEPOVOVTAG PEYAAOLG APIBUOLGS. H epapuoyr TNG
RIDL ameAevBepdvoviag  cuvsvaoTika  RBouPOKIa  kal
evhAika Aedes aegypti (Winskill, et al., 2014) éxel mpoTaei
WG POVTENO IKAVO VA ETTIPEPEl UAKOOTTPOBET N KATACTOAN
o€ PLOIKOVLG TTANBLOOLG.

H péBodog RIDL éxel TO ONUAVTIKO TIAEOVEKTNUA  OTI
EKUETAANEVETAI TN YEVETIKI UNXAVIKE, EAAXIOTOTTOIVTAG TOV
Kiv6LVO YEVETIKNG pOALvVONG. AvtiBeta pe Ta HEGs Tmou
oTnpifovtal v TOAAOIG OTNV 1I810TNTA TOLG VA PETATPETTOLY
gvav etepolLy®Tn Ot opolLYRTN EMOPWVTAG EEAIPETIKA
50ACTIKA OTN YOVOTULTIIKA CLXVOTNTA TOL LTTO TTAPEURACN
YEVETIKOL TOTTOL OTOV TANBLOWO, N RIDL oTnpiletal OTIG
S1060XIKES ATTENELOEPWOEIG HEYAAV apiBuV
SlayoviSIakoV  evIOU®Y  OToV  TTANBLopd KAl OTnv
aAvamapaywyik ToLg AVTIAY@VICTIKOTNTA. MapoAa avtd
10 Slayovidlo, amd TN OTIYUN TTOL 0dnyei o€ Eva BvNoIyovo
PAIVOTLTIO, TTOTE &6 BA ATIOTEAECEl OTNV TTPAYUATIKOTNTA
HEOOG TNG TTANBLOUIOKAG YOVISIAKNG SEEAUEVAG.

O1 apiBuoi TWV eVIOUWY TIOL TIPETTEl VA  EKTOAPOLY
ATTOTEAOLYV, OUWG, HEoVEKTNUA. ITa vnold Cayman
ATTEAELOEPWONKAY 465  SlayoviSIoKG  Apoevika  avd
EKTAPIO, avA eRSOUASA YIa 4 eRSOUASES, evad LEBOSOI TTOL
€Io0dyoLy  €mMOETIKA  €va  XAPAKTNPEIOTIKO  Of  évav
TTANBLOUO, OTTWG Ta HEGS ) n ammeAeLOEPWON EVTIOUWY
oL gEépovy évav egvbooupPiwdtn (mx. Wolbachia, Tmou
TTOOKAAEI KOTTAPOTTAQCUATIKA IoTooLURATOTNTA),
ATTAITOLY TTOAD  PIKQOTEQOLG APIBUOLS. To TTANBOG TV
EVTOMYV TIOL eival IKavo va efaleiyel | va eAeyel T1a
eMiTTESa evOC PLOIKOL TTANBLOUOL ATTOTEAEI KABOPIOTIKO
TTAPAYOVTA YIA TN EPIKTOTNTA TNG EPAPPOYACS HWIAG TETOIAG
pebodoL  oe  evpeid  KAIJOKa, KABWG  peTagppdadleTal

OIKOVOMIKA O £YKATAOTACEIG, EOTTAICUO KAl AVOADCIUQ,
€EEISIKELUEVO TTOOCWTIKG TTOL Oa TTPAYUATOTIOINCE TNV
EKTOO®N, TIG QATTEAELOEOOOEIG Kal TNV  €MPAEYn NG
Sladikaciag katd T SIApKeIa Kal HETA TIG ATTEAELOEPDOTEIG.

TovoyidovTag, N eutepia 65 €TV TNG €peuvag
TTAV® OTNV KATATTOAEUNON EVIOUWY AYPOKTNVOTOOPIKOL
N LYEIOVOUIKOL evOIaQEPOVTOG Seixvel OTI Kapia PEBodog
Sev gival TTAVAKEQ, &VQ TA KAADTEQPA QTTOTEAECUATA
UmopoLY  va  avauévovtal  amd TN oLVOLACTIKN
XPNOIJOTIOINON  CLURATIKGV — TEXVIKQYV  (TTayideg -
EVTOUIOKTOVA), PBIOAOYIKQOV (610aywyn &8@V-Ex0p0V TV
EVIOUWV-OTOXWV  OTO  HIKOOTTEQIRAAAOY) KAl YEVETIKGOV
mmpooeyyicewv (SIT) (Global Strategic Framework For
Integrated Vector Management , 2004). Emiong, o€ kAB¢
TTAPEPPATIKA TTOOCEYYION OTO PLOIKO TESIO TTPETIEN VA
Toonyeital, AMA kal va  akoAouBel TTOAL  avoTnen
TTapakoAoLONCN TNG SLVAUIKAG TOL OIKOCLOTAUATOG KAl
TGV MOAVEV LETAROADV OTNV OIKOAOYia.

H oTtpopry Twv peEBOSWY  KATATTOAEUNONG  TTPOG
BIOTEXVOAOYIKEC KAl YEVETIKEG TIQOOCEYYIOEC auTOUaTa
KQBIOTA €TMTAKTIKA TNV AVAYKN YIA TTANPECTEPO POPIAKO
XAPOAKTNPEIOUO  SIASIKACIOV TWV  EVIOUWV-OTOXWV. Ta
EMPEPOLS CLOTAPATA, HPE ETTIKEVTPO TO AVATIAPAYWYIKO,
KAl N METAEL TOLG CLVTOVIOUEVN AANNAETTISPACN PTTOPOLY
va 16000V PE HIa EOYAAEIAKA UATIA WG aKPIBr) onueia
eAEyxoL  (checkpoints) Tng  Snuiovpyiag amoyovwy,
EMOUEVA KAl TNG TTANBLOUIAKNG SLVAUIKAG. O TEAIKOG
AOITTOV OTOXOG OTN MEAETN TNG AVATIAPAYWYNAS YA TNV
KATATTOAEUNON €6V EVIOU®@Y gival N TTapeumddion ) o
ATTOTIPOYPAUPATIONOS  KATIOIOL  PJOVOTIATIOL  TTOL
eupaviCetar  eCadikevyéva oe Eva OTAdIO NG
AVATIAPAYWYNG XWPEIC TA TIAPEAKOUEVA TNG MPN-EI8IKAG
TTOOKANONG YEVETIKGOV BAARCV.
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Ewucova 1.1.1 Koroamoléunon eviduwv e tig uefodoog RIDL, RNAI kau HEGs (McGraw EA, 2013)
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1.2 Avamapayoyn
1.2.1 MpoAoyog

Yrid 10 Tpiopa TG EEENENG, OTwg amaitel va
TapatnooLue TN BioAoyia o Nrtoumldavoki (Dobzhansky,
1973), iowg 0 Xpovog tival To Tedio OTToL emTEETETAl OTA
poOpPIa va aAANAEmMSEPOoLY KAl va CLVBETOLY OANO KAl TTIO
TEQITTAOKEG  SOUEC Ol OTToiEG  pE TN OePd  TOLG
AMNAETSPOLY N Uia Pe TNV AAAN, CLVIOTOVTAG CLVEXWG
Eva LTTEPOVVOANO TTOL ICOPPOTTEN AVAPECA OTO TTAPOV KAl
TO PEANOV, TN OTATIKOTNTA KAl TN SLVAPIKO OTOIXEIO, TO
TTOOCAPUOCUEVO KAl TO TTPpocapuoldbuevo. H 1coppoTia
avty mOavoTata fekivnoe amd pia avopyavn oooTa
TOXCIWV KAl ammAoikcv avTiSpdoewy (Miller, 1953), pe 10
KQICIMOTEQO I0WG onuEio TNG peTaRaong amo T un-wn
oTn ) va gival n dnuiovpyia NG NMMSIKAGS SITAOCTIRASAC
(Tessera, 2009) (Monnard, 2015). ALt peEiwoe TO
S1a0E0IUO XWPO, OTTOTE ALENTE TOV, TTPWTOYOVO aKOUQ,
€EENIKTIKO PULOUO. ATTOMOVGOVOVTAG, WAAOV pe Tuxaio
TPOTIO, YOPIa YECa o€ PEPPPAVES, OTA TTOWIUA KOTTAPA,
TO TTAIKVISI TNG AAANAETTISNAONG CA va ATTEKTNOE SOUIKEG
HOVASEG, YA TTOTE Sev £yive IO OLVOETO: METLXNUEVO €ival
KABe oLOTNUA TTOL OPYAVAVETAI HE TPOTIO APKOLVTWS
AEITOLPYIKO OTE va SlaTnENBei oTo evaIAiTNUA TOL KAl Va
avToavTiypage — KdaBe Suvath) alnAemidpaon eivai
amrodekTn — O xapévol xavovTal.
ITOLG ONUEPIVOLG {WVTAVOLG OPYAVIOUODS SIaKPIVOVTAI
T CLOTAUATA TTOL &iVal TIPOG TO TIAPOV Ol VIKNTEG ALTAG
NG atéAewwTng Sladikaciag. Kar o Too1og mou «Rpioken
KABe €60GC yia va €CAOQANCE TN OCULVEXION TOL, N
avamapaywyrn  Tou,  Sev aroTeAsl  amAd  éva
XAPAKTNPIOTIKO TOL EPRIoL, oLTE Yovaxa pia Trepiodo oTn
{wr) TOL" gival PIa £VvOIa CLVLPACHEVN PE TNV AVATITLEN
TOL ATTO TN OTIYHr TTOL LTTAPEE CLYWTO PEXOI TN CTIVUN TTOL
Ba ovleLxBei. Paiveral AoV, TTAVTA LTTO TO TIPICUA TNG
EEENENG, OT N avamrapaywyn eival n ynxavn TG JwNng.
‘Etol katabekvietal 011 N katavonon Tng PloAoyiag Tng
avaTiapaywyng Péoa amo TN PACIKA £0ELVA  ATTOTEAEI
avaykaiotNTa CLVOAKA YIa TNV avBP®TOTNTA KAl TTNYN
EUTTVELONG YIA TOV EKACTOTE EPELVNTN.
YTO TTE6I0 TOL EAEYXOL EVTOUGYV TTOL ATTOTEAOLY TTAPACITA
NG aypoktnvotpopiag (Integrated Pest Management,
IPM) n  @opeigc aocBeveiwdv  (Integrated  Vector
Management, IVM), n peAETN TNG avamapaywyng Eival
amapPaiTATN YIA TNV TALTOTTOINGN TV POPIWY KAEISIV Kal
TV  AANAemSpAcewy  PETAEL TOoLG. ‘OCO  KAALTEPQ
UTTOPECOLIE VA XAPOAKTNOICOLIE TA ETIUEQOLS OTASIA TNG
AvaTIapaywyng, 1600 o £ELTTVEG, ATTOSOTIKESG, AKPIREIC
KAl OIKOVOUIKEG TTPOOCEYYIOEIG EAEYXOL EiUaoTe IKAVOI va
oxeSIACOLE KAl VA LAOTTOINCOLLIE.

1.2.2 H popiakn guoioloyia Tng ovlevéng

H o0levén eival éva obvBeTo CLVOAO SiEPYATICV
TTOL aKOpa &ev  gival ATTOALTA  XAPAKTNPIOUEVEG KAl
katavontég. Ma Tnv emTuxia TNG €ival amapaitntog o
KATAAANAOG XWPOXPOVIKOG EVTOTTIONOG Kal n
AAMNAeTTidpaon peydAoLv apIBuoL PopIiwY TTATPIKAG KAl
unTEIKAG  TPoéAeLONG. ITa éviopa, Ta oOT1AdIA NG
AVATIAPAYWYNG EXOLY WEAETNOE APKETA OTNV KOIVA YLYA
TV PPoLTWV Drosophila melanogaster, ToL ATTOTEAE

OPYQVIOUO-JOVTEND, €v@  Eviopa TIoL  emnpedlovy
onuavtikad TNV avlptivn vyea kal §pactnpiotnTa,
ovTag popéeic TTaBoyovwv n TTapdoiTa

AYPOKTNVOTPOMIKNG ONUACIAG, ATTOTEAOLY
OYIMOLG OPYAVICHOVGS LTTO LEAETN.

Katd tn oblevgn, Ta oTepuaTolwdplia oL PPICKOVTAl O
gia oypr) @don, 1oL OVOPAJETAl OTTEPUATIKO  LYPO
(seminal fluid), yetapépovtal oTo ONALKO. ITO OTIEQUATIKO
LYPO cLUTTEPINAPPBAVOVTAI €TTIONG MEUPPAVIKA KLOTISIO
(Corrigan, 2014), kaBomg kal poépIa TTOL ATTOKAAOVVTAI
TTOWTEIVEG TOL OTIEPUATIKOL LYPOL (Seminal Fluid Proteins,
SFPs), Tou oxeTidovral Pe TNV ETTOXA ATTOBAKELON TOL
omépuatog  (Qazi & Wolfner, 2003) ota  6nAukd
e€elbikeLUEva dpyava, TIG OTIEPUATOBNKES (spermatheca)

TOLG TTO
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Eva TPQIUO  PLOIOAOYIKO  ATTOTEAECUA  TNG

Kal To oOTepuaTko  Soxeio  (seminal receptacle), 1n
8latnENOT) ToL OTNV KATAAANAN PLCIKOXNMIK KATACTACN
(Wong, 2008), Tnv ameAevBépwon Tou (Avila, Mattei, &
Wolfner, 2010), TNV avooOAOYIK- OTTOKPION TOL BNALKOL
(Findlay, Yi, Maccoss, & Swanson, 2008) kal TN Aeyouevn
UETACLIELKTIKY) ATTOKPIoN (post-mating response), OMwWS
ovoudaletal OULANOYIKA pia oepa 181aiTEPV
OULUTTEQIPOPIKGDV KAl PLOIOAOYIKGV  HETAROAGV  TTOL
TTPOKAAOLVTAI OTO ONALKO éviopo amod Tn oLELEN. ITN
Drosophila melanogaster, xapaktnpiletal amd avénon
TV PLOUGV WOTTAPAYWYNG KAl WOATTO0EONG KAl PEION
NG SEKTIKOTNTAG YIa emavacLIELEN YIa TOLAAXIOTOV 5
NUéPES (Manning, 1962).

O avamapaywylikodg owWARVAG TOL BNALKOL EVTOUOUL Eivall
Eva OLVOETO OPYAVO, TOL OTTIOIOL Ol LTTOTTEPIOXES EXOLV
EEXWPIOTEC HOPPOAOYIKEG KAl AEITOLPYIKEG TALTOTNTEG
UETAOULTELKTIKA. Méxpl To 2015, N PEAETN TOLG YIVOTAV UE
TOUEG IOTGV, YEYOVOG TTOL ATTETPETTE TNV TTAPATAENON TV
AMNAETISPACE®Y KAl TOL CLVTOVIOUOL HETALD TWV €
UEOOLG OPYAVEY TOL AVATIAPAYWYIKOL CWANVA in situ
HETAEL LTTO-OVELEN 1| CLIELYUEVAV PLYWV. Me microCT
scans o¢ Drosophila melanogaster aypiov TOTTOL KAl O€
knock-outs, o1 (Mattei, Riccio, Avila, & Wolfner, 2015)
KaTOPOWOoAY va  OTITKOTIOINOOLY  TIC  CLVTOVIOUEVEG
AVASIaUOPPWTEIG TV AVATTAPAY®YIKQV OpYAV@YV ATTO
TN oLZELEN UEXP!I TNV WOATTOBECN KAl va aTTOKTAOOLY
UOP®MOAOYIKEG TTANPOPOPIEG TTOL  CLMTTIANPGVOLV  Td
poplakd dedopeva. H obleLEN TTOAYUATOTIOIEITAI E EYAAN
akpifela, Pe TOLG KOATTIKOLG 066vTeG (vaginal teeth) va
ouvapuolovy pe Ta AyKIoTpa (claspers) Tou apPCEVIKOL.
gival n
TTEOKANON €VOG CLIELKTIKOL TPAVUATOG OTOV KOATTO TOL
BnAvkoL aTmod To elobboV Opyavo (infromittent organ) Tou
APOEVIKOD, YEYOVOG TIOL SIKAIOAOYE TNV  TTAPOLTia
UOPIWV TOL OTEPUATIKOL LYPOL OTNV  AIUOAEUPO KAl
OTOXWV TOLG €KTOG TOL AVATIAPAYWYIKOL CWANva. H
WOTIAPAYWY TTPAYUATOTIOIEITAl KATA KOPATA, N TTAPTISES,
KABWG ekkpiuaTa TOC0O ToL apoevikoL (Heifetz Y. L., 2000)
600 Kal ToL BNALKOL (Sun, 2013) eAéyxoLy ToV APIBUO TV
WOPIPWOV WOKLTTAPWY OTIG WOoBNKeS. O SFPs emdpoLy oTNn
JULIKR) CLOTOAT, TIDOKAAGVTAG KIVACTEIG TV CAATTYYWV JE
mOavo PLOUICTIKO POAO OTN SIEAELON TOL WAPIOL TTPOG
TN UNTPQA, KABWGS Kal abENoN ToL OYKOL TNG PNATPAG, TTOL
BOa SIELKOADVEI TNV KATAAANAN TOTTOOETNON TOL WAPIOL YIa
VA YOVILOTTOINOEI.

1.2.3 To Sex Peptide

To Sex Peptide (SP, ) Acp70A) eival éva TemTidio
pAKoLG 55 auivogEwv TToL  €xel TALTOTTOINGEl WG ©
ONUAVTIKOTEPOG HOPIAKOG SIOKOTITNG TNG METACTLIELKTIKAG
amokpiong. Mapdyeral amd  ToLG  AVATIAPAYWYIKOLG
abéVEG TOL APOEVIKOL KAl CATTOTEAEl CLOTATIKO  TOL
omeppUaTikob vbypoL (seminal fluid) TTov peTagépetral oTo
ONALKO daTopo Katd TN oLZeLEN. 'Exel amodexOel e
TEIPAUATA olynong OTl N pewPévn €KPaon Tou OTa
APOEVIKA 08NnYel Of UEIWUEVNG EKTAONG METACULIELKTIKA
yeyovota oto OnAvkd (Chapman, et al., 2003) kar o€
advvapia ATTEAELOEPWONG TOL ATTOONKELHEVOL
omeéppatog (Avila, Mattei, & Wolfner, Sex peptide is
required for the efficient release of stored sperm in
mated Drosophila females, 2010), eve n éveon
KaBapiouévoyu 1 ouvBeTikoL SP o BnAuka TaPBEva
dtopa (Chen, et al., 1988) eival apket amd povn NG yia
va  TIPOKOAECE  pia  PPAXLTTPOBEoUN  PETACLIELKTIKNA
amokpion piag pe SVo nuepayv. Emiong, 1o SP gaiveral va
ETAYEl PNXAVIOUOOLG TTOL ETMTAXLVOLY TN SIEAELON TNG
TPOPNG oTO YOAOTPEVTEQIKO owAnva (Apger-
McGlaughon, 2013) kal va peve TO XPOVO TOL
atmoyevuaTivoL LTIVoUL (siesta sleep). To siesta sleep eival
UIQ COPTTEPIPOPA TTOL EUPAVIEl TEEOLANKO SILOPPICUO —
TTAPATNEEITAI KUPIWG OTA APTEVIKA EVTOUA KAl AYOTEQO O€
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TapBEva, 0eEOLANKA UN-CPINA BNALKA — eved N oLTeLEN
Kal  OLYKEKPIMEVA  TO  SP avaoTéNovv  auth N
CLUTTEQIPOPA, SIATNPGVTAG TO BNALKO O€ eypriyopon Kal
TOOOGEOOVIAG  €va  TIAEOVEKTNUA  atmévavt o€
TTEPIBAANOVTIKEG ATTEINEG Kal BNpeLTEG (Isaac, 2010). TéAog,
10 SP ¢ival LTTELOLVO YIA PETAROAEG OTIC SIATPOPIKES
OLVABEIEG TOL BNALKOD, CLYKEKPIUEVA, YIA TNV ALENCN TNG
KATAVAAWONG TPOPNGS KAl TNV TTPOTIUNGN O& TPOMEG TTOL
TTEQIEXOLY  COUEG, TTOL QATTOTEAOLY TINYr TTPWTEVY KAl
Bewpeital 61 SicbkoAbVoLV TNV woTtapaywyn (Carvalho,
Kapahi, Anderson, & Benzer, 2006).

YTIO  (PULOIOAOYIKEG OLVONKEG, TO SP peTagépeTal OTO
BNALKO KAl Og eAeLOEPN HOP®H), AAANG Kal CLLELYHEVO WE

TIC  O0LPEC TV  omepuatolwapidy, amd  OTToL
amodeopebeTal  oTadlokd 000  ekeiva  Ppiokovtal
amobnkevLpéva, odnywviag o€  pia mapdtacn  TNG

UETAOLTELKTIKAG aTTOKPIoNG (Peng, 2005). To eAeLBepO SP
€ival avixveLOIUO KAl OTNV AIUOAEUPO TOL BNALKODL, YIa
Eva UIkpO SilaoTnua, uéxe!l iag nuépag (Pilpel, 2008).

To SP yia va §pdgoel gival amapaitnto va Tmpocdebel oTo
Sex Peptide Receptor (SPR), évav vmmodoxéa GPCR 1oL
EKPPALeTAl OTOLG  VELPIKOLG  IOTOLG KAl OTOV
AvVaATIaPAywylkd CWAfva ToL BNALKOL. H TTapeuPoAn
oTnV ékKppaon Tou SPR obnyei oe TAPOPOIO PAIVOTLTIO HE
TNV amouvoia Tov SP (Avila, Mattei, & Wolfner, Sex peptide
receptor is required for the release of stored sperm by
mated Drosophila melanogaster females, 2015).

1.2.4 AANAeg SFPs
Mépa amd 10 SP €xovv TaAvTOTTOINGE KAl AAAQ
uopia SFPs (1 ACPs, Accessory Gland Proteins) tou
OLUPRANMOLY  TTOIKINOTPOTIWG  OTN  PETACLIELKTIKN
amokpion. H oPovAivn (Acp26Aa) avédavel 10 pLBPO
woppnéiag (Heifetz, Lung, Frongillo, & Wolfner, 2000), n
Acp36DE Tnv amoBrkevon Tov oTeépUaTog (Neubaum &
Wolfner, 1999), n CG33943 cival amapaitntn yia tnv
TTANPN EVEQYOTTOINCON TNG WOATTIOBEONG, EVW TECTEPIC
akoua ACPs (CG1652, CGl1656, CG17575, CG9997)
ATTAITOLVTAl  yIA TN CLVEXOUEVN  WOATIOBECN, TNV
ATTEAELOEPWON TOL OTIEPUATOC ATTO TA  ATTOONKELTIKA
opyava Kal TN HE®PEVN SeKTIKOTNTA OTn e€mavacuLlevén
(Ram & Wolfner, 2007). O1 Aerovpyieg TNG TTAEIOWNQIAG
TV ACPs TTapapévouy  AYVWOTEG KAl ATTOTEAOLY
QAVTIKEIPEVO EVEQYOLG MEAETNG.
1.2.5 MeTaculeLKTIKN ATTOKPION Kal AANOI I0TOI
Mapoho ToL n oLZELEN KAl TA KLPIOTEPA
METACLIELKTIKA  YeyovoTa  AQUPAVOLY  X®PEA  OTOLG
AVATIAPAYWYIKOLG  adéveg TOL  BnAvkoL, TePAUATa
MIKOOOLOTOIXIV £XOLY ATTOSEIEEI OTI KAl AAAOI I0TOI TOL
LTTOKEIVTAI O€ PEYAANG €KTAONG METAYPAPIKEG METABOAEG
AOY® TNG oLZELENG.
daiveral 61 of ACPs KOKAOPOPOUVLY OTNV CIJOAEUPO KAl
€TNPEEALOLY TN YOVISIAKN EKPPACN O€ I0TOLG OTO KEPANI
nén amo Tic SVO wPEEG PETA TN oblevén (Dalton, 2010).
KataoTéAhovTal udpia mou oxetilovTal pe To oTpes (Heat-
shock proteins) kal Tnv amotofikotoinon (TpaveepAoeg
NG YyAoutaBeldvng), €ve  emayovral  yovidia 1oL
oxeTiCovial pe TO HPETAROANIOUO TNG VTOTIAWivNG, TTOL
OoxeTieTal Ye TN SEKTIKOTNTA TOL BnALKOL OTn CLLELEN,
UETAYPAPIKOI  TTAPAYOVTEG OXETIKOI  PE TNV AVATITLEN
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(diminutive), kal BeTikoi pLBUIOTEG TNG S1IABEONG YIa BPEWN
(short neuropeptide F precursor).

ITIC 24 WPEEG META TN OLZELEN, Ol TTEPICTOTEPES SIEPYATIES
TTOL LTTEPAVTITTIPOTWTTELOVTAI APOPOLY TNV EVEQYOTTOINON
TOL HETARONCUOL kAl NG TEOCANYNG  OPETTIKGOV
oLOTATIKV. H evepyotroinon Touv PeTAROAICUOL  gival
emiong aiodntr kal otov 1070 fat body. MpodkerTal yia évav
10TO AvAAoYo TOL AITTOSOLS I0TOL TV BNAACTIKGY, O
OTTOIOG APEVOG aATTOTEAEl évav SLVAUIKO ATTOONKELTIKO
XOPO yla  yAukoyovo, AimiSia  Kal  TTPWTEVEG  TTOL
QAVTATTOKQIVETAI OTIC €KAOTOTE EVEQYEIAKEG AVAYKeS (Liu, et
al., 2009), apetépov, Pmmope va emnpedoel TTAPAKPIVES
AANNOLG  IOTOUG,  ATTEAELOEPOVOVTAG  OLOIEC  OTNV
alpoAépo (Lazareva AA, 2007).

ITOV £YKEPAAO eTTNPealovTal, JETAEL ANV, KaTToIa pOPIa
TTOL KWSIKOTIOIOLY YIA TACEO-EEAPTWHEVA KAVAANIQ IOVTWY
(PHCI, shaker, cacophony, n R-vTTOUOVASA TNG TTEWTEVNG
Ca?+-channel, To opodhoyo 1 g tipE), yia kaBodnynon
TOL vevpafova (smooth, ewoeardon TG TLEOGIVNG
99a), Kal yia PETAPOoPA veLPOSIABIRACTOVY (complexin)
YEYOVOG TTOL LTTOSEIKVOE VELPOPLOIONOYIKEG
UETAOLLELKTIKES PeTABOAEC (Dalton, 2010).

1.2.6 MAAoTIKOTNTA Kal SIA&ISIKN TTOIKINOHOPPpIa TG
avamapaywyng TV eVIOU®V

H Drosophila  melanogaster amoTteAei  Tov
OPYQVIOUO HOVTEAO KAl ONEG Ol HEAETEG TIOL £XOLV
TTpayuaToToin®el oe AANG EVTOUA YivOvTal PE ALTAV WG
onuEIo  ava@opAg KAl KLPIWG  ETTKEVTIPWVOVTAl OTnY
TALTOTIOINCON OUONOYWV SFPs. MeAETEG Exouv
TTOAYHUATOTIOINGEI OTO OTIEPUATIKO LYPO TWV KOLVOLTTIOV
Anopheles gambiae (Dottorini, 2007), TNG yENICCQG Apis
mellifera (Baer, 2009), NG peocoyeakng poyag Ceratitis
capitata (Scolari, 2012) kai Tov ypLAoL  Teleogryllus
oceanicus  (Simmons, 2013). TO6CO n  @AIVOTLTIKA
TIAQOTIKOTNTA € OAEG TIC UOPPOPLCIONOYIKES TITUXEG TNG
oulevENg (Hodin, 2009), bco kal TA POPIAKA Sedouéva
TTOL PAPTLPEOLY OTI  TA POPIa TTOL OXETICOVTAl PE TNV
avamapaywyn eSehicoovral Taxotara (Swanson, 2001)
(Begun, 2000), uLTOSEIKVOOLY TTIWG KABE EVTOpO LTTO
UEAETN aTroTeAel éva véo oLOTNUQ, OTO OTIoIO ol
TTPOCS0OKIEG va  PPEOOLY  TTAVOPOIOTLTION  PINXAVIOUOI
EMITELENG TNC AVATIAPAYWYIKAG SIASIKACIAG TTOETTEl VA
TTAPAPEVOLY XAUNAEG.

MNapoAa avtd, opoAloya Tov SP Kal AAAWY HoPIwY TTOL
gxouvv TavToTrOINGEl WG ACPs otn Drosophila
melanogaster, &xouv Ppedei oe AAMa  évioua (Bono,
Matzkin, Hoang, & Brandsmeier, 2015 ), vmmodeikvbovTag
WG KOPIOI  PLOUICTEG  KATIOI®Y  PNUATWY  TNG
UETACLIELKTIKNG ATTOKPIONG €ival CLVTNENUEVOI OE KATTOIO
BaBuo. To pikpd péyeBog ToL Sex Peptide, kaBwg kal To
YEYOVOG  OTI  OTn  SIAKLTTAPIKA — ETTIKOIVGVIA  CLXVA
EUTTAEKOVTAI HE POANO  EEWKLTTAPIKOL TIPOCEETN  HIKPOUL
JOPIOKOL PAPOLG TTIPWTEIVEG, TTETITISIKEG OPUOVEG KAl
vevpodiaPipacTég  (Russell, Hertz, & McMillan, 2011),
(Lodish, Berk, & Zipursky, 2000), uttoypappidovy TN PEAETN
TOL TTPOTEOUATOG KAl &N TOL HIKPOL TIPOTEOUATOG, N
TEMTISOUATOC, WG £OELVNTIKO TIESIO ATTAPAITNTO YIA TN
SIAAELKAVON TWV POPIAKWY TTAIKTOV TNG AVATIAPAYWYNG.
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1.3 MpTEOHIKN KAl TTEMTISOHIKNA
1.3.1 daoparookoTia palag (Picd, 2015)

H ¢aouatookomia palag armoTtele éva 10xLoO
Kl ELENIKTO AVAALTIKO EQYAAEIO YIA TNV TALTOTTOINCN PIAG
AyvwoTNG ouoiag, To PopIakd TNG PAPOG, TN cLOTACH KAl
TN XNUIKA TNG Soun. MTToPEl va XWPEIoTE OTN OTOIXEIAKN, N
ATOWIKN, (ACUATOOKOTIA, N OToia KABIoTd IKavh Tnv
avayvopion Kal TTOOOTIKOTTIOINCN  OXeSOV OV TV
oToIxgiv  TOoL  TIEPIOSIKOL  TTivaka, KAl OTn  POPIAKN
(PaopaTookoTia HAdag, TToL TTAPEXEl TTANPOPOPIES YIa TN
50U OPYAVIKGV KAl avOPYAV@YV HOPI®VY KAl TNV TTOIOTIKA
1 TTOCOTIK CLOTACN COVOETWY PIYUATWV.
YTO pACUATOYPAPO, TA HOPIA TOL AVAALTN PETATOETTOVTAI
o€ 10VTa €€AITIAG TNG EVEPYEIAG TTOL TOLG aoKeiTal. Ta IOvVTA
Slaxwpidovtal pe Paon 10 Aoyo palag/@optiov (Mm/z) kai
KaTeLOOLVOVTAl  CeEPIaKA ) TaLTOXPOvVA TPOG  évav
UETATOOTIEQ TTOL HETATOETTEI TOV APIOUO TV IOVT®WV (ion
abundance) oe¢ nAekTPIKO oONua. H ouvaptnon ToL
apIBUoL TWV IOVI®V TPOG TO AOYO M/z oLVIOTA éva
Pdopa palag. ItV TEQITITOON TIOL TA IOVIA  TTOL
TapdyovTal amod TNV TNYM 10VICHOL £X0LV HOVO (POPTIO,
TO PACPA gival N AToTOTIWON TOL APIBPOL IOVTWY TTIPOG
N pada.
Ol padleg oTn PACPATOOKOTTIA eKPEALOVTAl O ATOUIKEG
povasdeg palacg (amu) ry Ntaitov (Da), émov Tamu = 1Da
= 1/12 NG palag ToL 0LEETEPOL ATOUOL TOL 12%C.
O AOYyoG m/z sival yia adiaoTtatn Tiur (6ev €xel YOVASEeG
HETOPNONG) TTOL ICOSLVAE PE TN PAZA TOL EKACTOTE IOVTOG
P0G TO PopETIO TOL. 'ETOI, AV, T.X., £va POvVA POPTICUEVO
10V éxel ada 71.08Da, éxel Tiuh m/z = 71.08, eved av T1o id1o
10V gival SITTAG pOPTIOPEVO, £xel m/z =71.08/2 = 35.54 .
MapOAO TTOL LTTAPXOLY TTOAQV €8V PATUATOYPAPOI
TTOL  €ELTTNEETOLY  KAALTEQPA  SIAPOPETIKES  E£OELVNTIKES
AVAYKEG, TA PEON TOLG O€ PEYAAO PABUO TTapauévouy Ta
idia. Mpokertal yia:

e TO oLOTNUA €0060L, PYECW TOL OTIOIOL TA
Seiyuata, oTeped, LYPA, N aépia, avaloya
JE TO €i60C TNG TINYNAC 10VIOUOL, ElIgépXoVTal
oTNV TTEPIOXM KEVOL TOL PACUATOYPAPOUL),

e TNV TINYM 10VIOUOL, OTTOL TA CLOTATIKA TOL
Seiyuatog petatpémovTal Pe Poupapdiouo
NAEKTOOVI®WYV, PWTOVIQYV, IOVI®WY, I HOPIKV
o€ aépla 1ovTa,

e  TOV AVOALTA pAlAG, OTOV OTIoIO TA QEPIa
16vta Siaxwpilovral PAce Tov AOyov Mm/z
TOLG

e TO UETATOOTIE IOVTWY TTOL TA CLAAEYEN KAl
UETATOETTE OE NAEKTOIKO ONUA

e £va LTTOAOYIOTIKO CLOTNUA TTOL EAEYXEl TIG
TTAPAPETOOLS TG PpAcHaAToyPdPnong,
avalde Ta  Sedopéva  kal  TTapdye 1A
pacuata

O 10vVIoPOG, N avalvon PAlag Kal N CLAAOYH TV IOVTWY
yivovTal TravTia LTTO CLVONKEG XAWNANG TTEONG WOTE VA
eAaXIOTOTTIOIEITAl N TMBAVOTNTA VA CLYKOPOLOTOLY HETAED
TOLG TA TTPOKVLTITOVTA IOVTA.
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1.3.2 EiSn Tny®v loviopot (Picd, 2015)

H @aocuatoypdenon ekiva pe Tn Snuiovpyia aépiwv
I6VTQV TOL AvaALTN KaTa TN Sladikacia Tov 1oviopoL. Ol
uéBosdol IoviopoL xwpilovtal oe SLO KATNYOPIES, TIG TINYES
a¢plag  GAong (gas-phase sources) kal TIG TINYES
ekpodPNnong (desorption sources). ITG TNYES QépIAg
®AoNg 0 avaAbTng e€aTuieTal KAl OTn cuvéxela loviletal,
EVA OTIC TINYEG ekPOPNONG TO Seiyua, OE OTEPEN N LYPN
KATAOTACH, JETATEETIETAI OTT' €LOEIAG O AEpIa IOVTA.

H 1Mo €LPEWS XoNoIUOTTOIOLUEVN PEBOSOG IO0VIOUOUD, TTOL
AVAKE OTNV TTPWTN KATNYOPIa, atTokaAeTal Todokpovon
nAekTpoviov  (electron  impact, El).  Ivviotd  TO
BouPAPSIOUS  TWV  HOPIV HPE  NAEKTPOVIA  LYNANG
EVEQYEIAG KAl TNV TIAPAYWYN aVIOVT®WY, KATIOVTWYV KAl
oL&éTEpV  pildy, aAmoO  TA  OToid  Ta  KATIOVTA
KaTeLOLVOVTAI OTOV AvaALTA palag. Kata Ty El, n aktiva
NAEKTPOVIGV gival TOCO 10XLPEN TIOL TIPOKAAEI TTOAAG
BpadouaTta, XPNOIUa  Yid TOV  TIPOCSIOPIOUO TV
HopPIaK@Y PIZOV TV LTTO AVAALON LOPIWV.

O1 mo dnuoiAtic uébodor (Eikdva 1.3.1) ammod TG TNYES
EKPOPNONG  €ival O  10VIOUOG HE  NAEKTOOWEKATUO
(ElectroSpray lonization, ESI) kal o 10viopog ekpOPpnong
laser pe TN PonBeia LAIKOL unTEAg (Matrix Assisted Laser
Desorption lonization, MALDI). Itov ESI ta popia 1oL
avaALTn wekadovtal LTd TNV eMSPAC LYNANG TACONG Kal,
POPTIOUEVA, PTAVOLY OTOV AVAALTH. O 10vIouog MALDI
gival pia péBodog “paAakol 1ovIopoL” KATA TNV OTToia
XPNOIMOTIOIOLVTAI ACLVEXEIG, KOVTOI TTAAUOI laser agpiov
admToL, CLVNBWGS OTA 237NM, YIA VA IOVIOTEl O AVAADTNG.
To OANKO UNTPAG OXNUATICEl KOLOTAANOLG E TOV AVAALTN
Kal €ival amapaitnto yia TOoV IOVIOPO TOL, £VG KATA TN
Sladikacia 1oviCetar kal 1o i6lo. 'Eva akdpa onuavTikod
XAPAKTNPIOTIKO ALTOL  TOL  €6OLG IOVICUOL gival TO
YEYOVOG  OTI  Trapdyel  OxeSOv  ATTOKAEIOTIKA  pova
POPTIOUEVA 1OVTA, TV OTIOIV N META-AVAALON Eival TTIo
€OKOAN.

Ibavikd ©a nAtav évag avalutAc padag va éxel TN
duvatotnTa va Eexwpilel aTTEPOEAAXIOTEG SIAPOPES OTN
pala Kal TauTOXPova va EMTEEME TN SIEAELON IKAVOL
APIBUOL IOVTWY, WOTE VA TTAPAYOVTAI LETPNOIUA PeLUATA
16VTQV. Emeibn) ol 00 avTEG 1610TNTEG Sev gival ATTOALTWG

ovpPatéc  peTalL  TOLG, E£xOLv  AvaTITLXOE  TTOAAOI
SIAPOPETIKOI TOTTOI AVAALTGV.
Ol  avaAuTég  payvnTikoL  Topéa  (sector  analyzers)

Slaxwpilovy Pe PACN TNV EKTPOTIA TWV IOVT®V ammd éva
payvnTikd Tedio. H Tpoxid kGBe 16vTog e€apTaTal amod TNy
TIUA M/z TOL KAl TO PAYvNTIKO TTESIo PETARAAETAI apya,
WOTE VA QEPEN IOVTA SIAPOPETIKOV M/Z GTOV AVIXVELTH.
YTTAPXOLY KAl PAyvNnTIKOi  avaAuTéG SIMTANG  €oTidoNG,
OTOLG OTTOIOLG EVAG NAEKTOIKOG TOPEAG TTOL TTPONYEITA
TOL PAYVNTIKOL QOKE &va NAEKTPOOTATIKO TS0 Kal
€oTIAdel 1IGVTA TTOL XapakTnEilovTal Ao TTOAD HIKPO VP0G
KIVNTIKNG €VEPYEIQG OTNV OTI TTOL OdNYEl OTO PAYVNTIKO
TOUEQ,  EMTUYXAVOVTAG £TO1 TTOAD  LWNAR  SIAKPITIKA
KavoTNTA.
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Eucéva 1.3.1 Ot mo ovviibeig mnyéc 1oviauod: MALDI, ESI kou EI (Picd, 2015)

O1 TeTpaTIOAIKOI avaALTéC (quadrupole mass analyzers)
amoTeAoLVTal  aTtd  TECOEPIC  KLAIVOPIKEG  pdPRdoug,
OULMMETPIKA TOTTOOETNUEVES TTEQILETPIKA TNG SECUNG IOVTGY
(EkOdva 1.3.2). ITmg 8VO ePaApPOleTal EVAANACTOUEVO
PELUA Kal OTIG AAAEG SVO CLVEXEG Kal PLBWICOVTAG TNV
TAON €MTPETTETAI KABE POoPA o€ IOVTA SIAPOPETIKOL M/Z va
€EEABOLV TTPOG TO UETATOOTTED IOVTWY. ETOI EMITOETTETAI O€
TTOAD  HIKOO XpOvVo va ocapwle éva eOpog m/z.
Xapaktnpeilovtal OUWS ato XAUNAr SIAKEITIKF IKAvOTNTA.

ITOLG avaluTEG  xpovou TThong  (time-of-flight/TOF
analyzers) aokeital oTa 1OVTA  Wid  OTABEPN  KIVNTIKA
EVEQYEIQ KAl OTN OULVEXEID APNVOVTAl va SIAaoxicouy éva
OWANVA KEVOL TIOL KATAARYEl OTOV aAvixvewTt) (Eikodva
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1.3.3). Apou K=1/2mu2, n taxOTNTa Kivnong ToLg eival
AVTIOTPOPWS avaloyn TNG PAZag ToLG: TA eAAPPLTERA
1I6VTA AVIXVELOVTAI TIPWTA KAl TA PAPLTEQA OTN CLVEXEID.
Ol avaAuTéG XPOVOL TITAONG &ival ATTAEG CLOKELEG, TTOL
EMTEETTOLY TAXLTATN aAvAAvon Kal &ev Teplopifovial o€
gva ebPOG Palwv. Eival Ouwg OXETIKA XAUNANG SICKPITIKAG
IKAVOTNTAG.

YTTAPXOLY AKOPA Ol TTAYISELTEG 1OVTWY (ion trap) karl ol
AVAALTEG  1OVTIKOL  KUKAOTPOVIKOD — CLVTOVIOUOL e
ueTaoxnUaTiopo Fourier (Fourier transform ion cyclotron
resonance analyzers), TToL £xoLv 18IAiITEPA LYNAO KOOTOG
KQl TTEQITTAOKN KATAOKELR, AAAG gival eEQIPETIKA akpIPr.
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Eixova 1.3.3 Avavtég Xpovoo [ltiong
ITn POPIaKA (PACPATOOKOTIA TO oOLVNBEG eival va ONOKANPWUEVEG KAl TTEPIEKTIKEG PACEG SeSOUEVY TTOL
TToayuarottolsital Siadoxikn eacuatoypdenon (fandem ummopoboav va aglomoinBolby Kal YId TIPWTEOUIKES 1
MS ) MS/MS), &nhadn va vrrdpxouyv dbo avaiuTég palag TTIEMTISOUIKEG PEAETEG.
ouvbedepevol oe oelpd. H TNy 1oviopoL TTapdyel JopIaka ATTO TO 2000 péxpl onuepa, n avaAvon TOL WIKPOL
16VTA, AAAG Kal 10VTa BpabonGg KAl PEPOVTAl OTOV TTPWTO TTOWTEOUATOG, TOL TIEMTISOUATOGS, EXEl ONUEITE APKETES
avaALTh PAlag. ATTO ALTA ETIAEYETAI £VA CLYKEKPIUEVO ETTITUXIEC OTOLG TOUEIC TNG VELPOEVSOKPIVOAOYIAG Kal TNG
16V, TO TTPOSPOPO (precursor ion), To OTIoIO CTOV TTLPAVA avalhtnong PRIOSEKT@V KAl PAPUAKELTIKWY SOACTIKGOV
alMnAemidpaong ©a SlaoTacTel, eite avBopuNTa, EiTE OLOIWV OXETIKWY HE TNV OYKOAOYIA, TIG VELPOEKPLAIOTIKEG
AVTISEGVTAG PE KATTOIO AEQIO, ETE UETA ATTO AKTIVOROANCN vOOOULG, TNV OCTEOTTIOPWON, KAPSIOAYYEIOKS VOOHUATA,
oe Opavopara, Ta TAPdywyd N Buyatpikd 10vIa TN YOVIUOTNTA, TO UETAROANICUO TV NITTApQV 0&EwV Kal TNV
(product/daughter ions). Ta BuyaTpika 16vTa avalbovTal avoooloyia. Qotdco, akOua KAl CNPEPA AvATITOOOETA
amd 10 SeLTEPO avaiLTA PAlag Kal avixvebovTal amo To OTN OKIA TNG TTPWTEOUIKNAG YIT MIA OeIpA AOYWV:
ueTaTpotéad. H  Sladoxikry  @acpatookotia  TTapdyel
TEPAOTIEG TTOCOTNTEC TTANPOPOPIAG, TTOL EMITRETOLY TN 1. e avriBeon pe TA TEIQAPATA TTETTISOPIKAG OTTOL
S0ouIKN €TTEENYNON VOGS UOPIOL, KABWS Kal TNV avAaAuon TTOAyUaToTIOEITAl  TTEWN  TOL  CLVOAOL TV
piyuatwv. Kard kavova, armaireital xpwuatoypagia n TTOWTEVOY O€ MIKOOTEQA TIETTISIN, CLVNBWGS ME
SIaXWPICPOG PE NAEKTPOPOONON YIa va TTapoLolaleral ToLYIVN, TTIPIV TN PACUATOYPAPNCTH TOLG, OTNV
pia éveon kABe popd OTO PACHATOYPAPO. TEMTISOUIKA aLTO &€ cLPPRAIVE, KABWGS £xoLv NN
ATTOPOVWOE TTETTTISI PIKPOL PEYEOOLG. ALTO EXel
1.3.3 Memmdopikn WG ATTOTEAEOUA O XWPEOS TG avalntnong va
MapdT  TO  TPWTO  VELPOTEMTISIO  TTOL avfaveral TTOAATIAGCIA, KABWS v AvAUEVETA
AVAKAALPONKE ATAV N ovoia P 1o 1931, xpeldoTnke oxedov va EU@AVIOTOLY TA AKPA TWV BPALOUATV
70 xpovia yia va eupaviote otn BIPAIoypagia o 6pog OULYKEKPIUEVA AUIVOEEQ — T ONEiQ KOTING.
TEMTISOUIKE, TTOL TTEPIYPAPEl TN PEAETN TOL CLVOAOL TV 2. O POpIEC PETA-PETAPOACTIKEG TPOTTOTIOINCEIG
KOV EVEQYQV TIETITISIV TTOL TTAPAYOVTAl KAl SpoLV Of TTOL OLYXVA TIAPATNEOULVTAI OTA  UIKPOTIETTISIA
KATTOIO KOTTAPO, IOTO 1 OPYAVIOUO Wi XOOVIKH OTIyun. €ival TapAyovTEG TTOL ETTNEEACOLY TO PACHA TTOL
Méoa oe auth TN XPOoVIKA SIAPKEID £YIVAV ONUAVTIKEG TTOOKUVTITEl KAl KAVOLV TN HETA-AVAALON SOCKOAN.
AVAKAADWYEIG OTOLG XWEOLG TNG PLOIKNAG, TNG XNHEIAS Kal 3. O avalnthoelg yia TemTidia mov cuupadidovy pe
TNG MNXAVIKAG TTOL KATéoTnoav SuvaTh TNV KATAOKELN Ta Sedopéva Tov KABe PACUATOG YivovTal e TN
PACUATOYPAP®Y PAZAG PE TA KATAAANAG XAPAKTNPIOTIKA XPNON TTEWTEIVIKQV 1 TOAVOKPITITOUIKOV BACE®Y
WOTE VA PTTOPOLY VA AVAALOOLV CLVOETA PRIOAOYIKA 5e50UEVQY, O OTIOIEG €ival PTWXEG O KaBapd
piydata. Ito i8lo xpovikd TAdioclo, n moocdtnta Tng TEMOIKA  Sedopéva. Av kATolo TEMTISIO  gival
TTANPOPOPIAg TToL SIAXEIPICOTAV N EMOTNUOVIKR KOoIvOTNTA TTOOIOV NG HETAPPACNG  KATIOIOL  HIKPOL
EKTIVAXONKE  oTa  LWn, Xxdpn oTto  [Mpdypauua avayvwoTikob  TAaiciov  (sORF), 1 TuRua
AAMNAOLXNONG  TOL  AVOPWTIVOL  OVISIOUATOS KAl TTOWTEIVNG TTOL SeV EXEl AKOUIA TALTOTTOINGEI, €ival
oLVAPH TIPOYPAUPATA KAl TO YEYOVOC aALTO ATTESWOE amifavo va Ppedei.
15
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4, To oLOTNUA amodoong score TV
TooYPAUUAT®Y avalntnong eival oxeSlaouévo
yla TIEIPAPATA TTOWTEOUIKNG™ N aTrodeEn ot yia
TTOWTEIVN LTTAPXEI T EvVa TTPWTEIVIKO Seiyua eival
TO va Ppebolby TOAATAG ¢@Acuara 1oL va
AVTIOTOIXOLV Of TEMTISIA-BpabopaTra TG. ItV

1.4 It6XO0I

O oKoTOG TNG TTAPOLOAC SITTAWUATIKAG £pyaciag
ATAV va Yivel PId TIPQTN  TALTOTTOINCN TWV  HIKPWV
TEMMSIOV KAl TUNUATOV TTOWTEVADY TTOL gival TTAPOVTa
OTOLG AVATIAPAYWYIKOLG adéveg ToL BnNALKOL (Female
Accessory Glands) katd 1o evhiNiko aT1adio Tou §AKoL TNG
eNAG  Bacfrocera oleae, oTO oOTOIO  €xel  ETTEADE
AVATIAPAYWYIKA WEIMOTATA. H UEAETN TV JOPIV ALTV
EYIVE UE TO OKETITIKO OTI OCO TTO KAAS XapTOYPapnOoLy ol
AvVATIOPAYWYIKEG  SIASIKATIEG TIOL  TTEAYUATOTIOIOLVTAI
OTO S6AKO KAl TA EUTTAEKOUEVA O€ AVLTEC POPIA, TOCO TTIO
KOVTA PPICKOUACTE OTO OXESIACUO HIAG ATTOTEAECUATIKAG
KAl OIKOVOUIKAG HWOPIAKNG TTPOCEYYIONG KATATTOAEUNONG
TOL TTAPAGCITOL ALTOL.
‘Eppaon 606nke otn cLLELKTIKA SIAdikacia kal yia To AOyo
auTtd  TTPAYHATOTIOINONKE  AVAALON  ATTOLOVWUEVRV
eV and AoLJELKTO Kal oLLELYPEVO
avamapaywylkd 1016, Ta popia TToL AvauevoTay va
BpeBobV avnkoLv OTIC AKOAOLOEG eLPEIEG KATNyopPieg. H
TTPWTN APOPA PHOPIA TTOL PETAPEPOVTAl ATTO TO APTEVIKO
OTO BNALKO PECE TOL OTTEPUATIKOL LYPOL (Seminal Fluid
Proteins) kata TN cblevLEN Kal TIPOKAAOLY TIG ATTAPAITNTEG
BIOXNMIKEG KAl (PLOIOAOYIKEG HETACTLLELKTIKEG WETAPBOAEG
Yyl va TIPAYUATOTIOINGE EMITUXWG N YOVIWOTTOINON KAl
TENKG N oamoBeon. H SebTepn aTmoTeAciTal amod popia

16

TIETTTISOUIK AOITTOV  TTapaTneEital oLxva
opadoroinon TWV PACUATWY KATW amod  pia
TTPWTEVN KAl JANOTA e LYPNAQ sCores, eved TO
KABEva OTNV TTPAYUATIKOTATA UTTOPE va EXEl TTIO
TTOIOTIKEG AVTIOTOIXIOEIG HE SIAPOPETIKG TIETTISIA.

TOL iSI0L TOL BNALKOL TTOL EiTE €ival ATTAPAITNTA YIA VA
gival  TIPOETOIUACHEVO KAl QPIUO  TO  BnALkO  va
TTOAYUATOTIOINCEl PE €MTOXIA TN OLJELEN, €iTe ETTAYOVTAI
AOY® TG oLZLENG amd TN Sdpaon Twv SFPs kal
EUTTAEKOVTAI O€ KATTOIA JETACLIELKTIKA UETABOAN.

To yeyovog OT  n  TEMMSOUIKA  TIPOCEYYION  TTOL
akohovBnnke (MALDI/TOF-TOF) &ev  éxel  TTOOOTIKO
XAPAKTAPA  AVTIUETOTIIOTNKE €V PEPE  AEIOTTOIVTAG
TIPONYOLUEVEG AVAADCEIG TOAVOKPITITOUATOS TTOL €ixav
mpayuaroroin®ei ota FAGs, Ta MAGs (Male Accessory
Glands), Toug Opxelg (testes) kal oe yavipevrepikd 10TO
APOEVIK@V KAl ONALK®YV evAANKwV &dkwv (GUT) tou
amoTéNece Tov 10TO  eAéyxov. 'ETol, emxeprnOnke  pia
obvéeon TpolTApxoviy RNA-seq  Sedopéveyv, TOL
TTPOCPEPOLY pia EIKOVA TNG METAYPAPAG TV AVAANOYWYV
yoVISi®V TTOOCULIELKTIKA KAl PETACLIELKTIKA, HE TA VEQ
Sebopéva TNG TTETTISOUIKNAG.

Emiong, xpnoipomoin®nkay TALTOTTOINUEVES TTIOWTEIVES TV
AVATIAPAYWYIKOV ASEVY TOL aPOEvIKOL (AcCps) Twv
evtopwv Drosophila melanogaster, Anopheles gambiae
kai  Ceratitis capitata oce uyia mTpoomdBeaa  va
TALTOTTOINBOLY  OUOAOYEG TOLG OTa  TEMTI&IA  TTOL
amopovminkayv.
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2. YAIKG Kal yédodol
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2.1 EKTpO®N VIOV Kal cOTELEN

To €EQPYAOTNPIAKO OTENEXOG 5AKkouL TTOL
XPNOIWOTTOINBNKE  TIPOéPXETAl Ao To EBVIKO  Kévtpo
‘Epevvag PLOIKGOV EMOoTNUQV “AnuoOKEITOG" KAl EKTREPETA
OTO evVTOHOTPOPEIO pag amd 1o 2000. H ektpoen (Sagri, et
al., 2014) mpayuaTtoroleital o EOAIVA KAoLPIA 30x30x%30¢kK,
Bepuokpaacia 25°C, pwToTTEPISO 12 WPV Kal BPETTIKO
uéoo TToL TreplypageTal oTov lMivaka 2.1 (Zygouridis, 2014).
Nna T obLLLEN  xpnolotoINONKaY 7  NUEPWV
(avamapaywyika wpeiha) apoevika Kal OnALKA EvToua. Ma
va efaopaNioTtel o1l Sev  gxav  emavaoulevxOei,
SlaxwEICTNKAY OTA VO PLAC AUECWS PONG EENABAV aTTd
Ta BOPPLKIA TOLG KAl PEYAAWOAV O EEXWPEIOTA KAOLPIG
PEXO! TN OTIYUA TNG AvVATIAPAY®YNGS. TOTE TOTTOBETHONKAY
o€ KOIVO KAOLRI kal kK&Be Levydpl TTOL EETTEQACE TN MICH
WPA oLLELENG BEWPNONKE ETITUXNUEVO.

Tpopn Mpovoppay (0.5kg) Tpoepn EvnAikwv (0.424kg)

Nirrayivn 19 YS&poAvuévn Mayia 8g
IopPiko Kaiio 0.25g Iakxapoldn 329
EAaioAado 10ml Kpdkog Avyold 2,49
Tween 80 3.75ml
Nepd (Bpoong) 275ml
Mayia 37.5g
Ioyia 159
Iakxapodn 10g
HCI 10M 3ml+15ml
H2.O
Korrapivn 150g

Ta BnALka S1IATNENBNKAY ATTOMOV@UEVA WUETA TN OLZELEN
yia 12 ©pPeg KAl OTn OCULVEKEID QTTOMOVGBNKAV Of
OTEPEOTKOTIIO Ol AVATIAPAYWYIKOI TOLG ICTOI .

2.2 Amopoveon MENMTISiV — AboiAicoon
AKOAOLONOCE KABAPIOPOG KAl ATTOMOVAON TWV TTETTISIWY
JE SIGALPA ATTOPOVWONG PEBAVOANG/VEPOL/0EIKOL OEEOC
90:9:1:

1. MpayuaTotmoin®nke EAAPEIA PLYOKEVTPNON (spin

down), ®oTe OAOI OI I0TOI VO KATakaBicovy oTov
TTATO TOL OCWANVAPIOL KAl VA PNV HEivouv
LTTOAEIUPATA TOLG OTA TOIXWUATA.

2. OuoyevoronBnkav pe pestle  kal  ynxavikd
avadeLTAPA KAl AkoAoLONoe Bpabon TV
KOTTAPIKGV pEpBpaAvVY VE LTTEENXOLG
(sonication).

3. Ta &eiypata @uyokevipnonkav yia 10min, ota
7500g Kkal CLAAEXONKE TO LTTEPKEIWEVO. To Prua
[3] eTavaAneOnke GANEG L0 POPEG.

4, To LTTEPKEIMEVO CLAAEXDNKE O¢€ tips TIITTETAG TOTTOL
Ziptip C18 Millipore P10, mou TrepIEXOLY OTAAN
IKAVRA VO oLYKEATE TTETTTISIA KAl YIKOOL HOPIaKOL
BAPOLG TTPWTEIVEG.

5. AkoAouBnoav ekhoLOEIG péoa oTo tip-oTHAN, peE
SlaAvpa ékhovong 350ul Acetonitrile 100% kai
150ul TFA 0.1%.

6. H otnAn kaBapiotnke o€ véo owAnvapio pe TFA
0.1% kal TTpayPaToTToINONKE ALOPIAION.

Ta Ziptips C18 eival kKatdAMNnAa yia aTropoveon UIKPV
TEMTISIOV KAl TTOWTEVQOY <50kDa.

To TFA (TpIpAoLOPO-OEKO OEL) tival évag TTapdyovTag
IOVTIKNG  &£0PELONG MPE TTOAL IOXLPEOTEPN  SuvaToTNTA
mpdcdeong amd 1o 0fkd 0fL, ToOL XPENOIUOTIOIETAl
ELPEWG OTNV LYPN XPWUATOYPAPIA.

To Acetonitrile amoTteAel évav ikavotroinTikO SIAALTN via
HEYAAO EDPOG IOVTIKQV KAl N TTONKWV JOPOIWV.

18

2.3 HPLC avriotpopng ¢paong — MALDI-TOF/TOF
pacparookomia palag

Ta Noplhiwpéva Tenmidia emavadiaAvbenkav oe 0.1%
TFA, akolobBnoe vortex kal sonication yia 5min kal
puyokévipnon ot 13000rpm yia 10min, pe okoTo TNV
KaBidnon TLXOV AXENOTWY LTTOAEIUPAT®Y. Ta LTTEPKEIEVA
UETAPEPONKAY CE VEO OWANVAPIO, ATTO OTTIOL EVEBNKAV
oTn oTNAN TNG HPLC avtioTpo®pns ¢pAcong yia SIaxwpIiouo.
Ta KAGOUATA TTOL TIPOEKLYWAV UETAPEPONKAY O¢ Conueia
(spotfs) Tng e€eibikevpeévng TAGKAG MALDI amd  pia
€€EISIKELUEVN POUTTOTIKY) cuokeLn (Proteineer FC II; Bruker
Daltonics) kal akoAobBnoe N availuon Toug ot pAouaTa
armd 1O Qaouatoypdgo  palag  MALDI-TOF/TOF
(Ultraflextreme; Bruker Daltonics). Tdoo yia 1a acOleukTa,
600 Kal yia Ta oLLELYPEVA EVTOUA, TTIPOEKLYWE ATTO Eva
apxeio  (CompoundList.xml),  omov  KaTAYPAPOVTAI
BACIKES TIMES KABE PACUATOC LTTO VAV KWSIKO KAl éva
apxeio PE TIG KOPLPES KABE pacuaTog (analysis.baf).

2.4 Avadntnon ot Paoceig SeSopévayv pe To Mascot
Ta @dopara Tov TPoEkLwayv amod TN SIASOXIKNA
(paoparookotia  paldag uvméoTnoav TNV - aTrapaitnTn

eme€epyaocia amd 1A TPoypduPaTta  Biotools  kai
FlexAnalysis (tng Bruker Daltonics) kal akoAovBnoe
avalhtnon oe¢ Paceg SeSOUEVOV  HPE TO  AOYIOMIKO
Mascot[ ékbéoon 2.4.1.] vy va OULOXETIOTOLV  UE

LTTAPXOLOEG TTOWTEIVEG. @] TTAPAUETOOI oL
Xpnolyotroindnkayv amd 1o Mascot, ol paceg dedopévav
KAl T Qpxeia TToL TIPoékLwayv TTapovoladovial OTov
Mivaka 2.2.

Digestion enzyme None
Precursor mass

tolerance 100ppm
Fragment mass 0.8Da
tolerance

Carbamidomethyl (C)

Modifications allowed Oxidation (M)

-Bactrocera oleae transcriptome library
-Swissprot [Drosophila (fruit flies)]
-Swissprot [All entries]

-Ceratitis capitata transcriptome library

Databases

-FO7115_BM_against_Batrocera_oleae.xml

-F070154_BM_against_Drosophila.xml

Resulting files -F071150_BM_against _Allxml

-FO71152_BM_against_Ceratitis_capitata.xml

2.5 Xepokivntn emaAngvon

H xeipokivntn emaAnBevon (manual validation) Twv
ATTOTEAEOUATV piag avalhtnong ot PACEC SeS0UEVRV
gival éva  amapaitnto PAUA WéXPl OTIYUNG yia TNV
afiomoTn e€aywyn ouumepacpaTty. MpokeTal yia pia
Sladikacia Touv eival o KATOIO PBABUO  LTTOKEIMEVIKA,
KABWG SIAPOPES pYATTNPIAKEG OUASES Sivouy BapLTnTa
o€ SIaPOPETIKA KPITAPIA YIa va §exBoLV 1) va atroppiyouy
uia avrioTolxia.

. Me TN xpron tou CompassXport Tng Bruker
Daltonics  &ylve  PETATPOTI)  TWV  APXEI®V
analysis.baf otn popery .MzXML e TNV €ENG
evtoAn, oto Command Prompt Teov Windows:
>CompassXport.exe -a
C:\Users\Spirus\Downloads\BM\BM_BAF.d -o
CompassXportOfAnalysisBaf -mode 0

e ITNn oLVEXEID Ta apxeia
CompassXportOfAnalysisBaf.mzXML TTOL
TIPOEKLYAY LTTECTNOAV ETTEEEPYATIA, OTE va
apaipeboby  Ta  @AopaTta  TTOL  TTEPIEXAV
UNSEVIKEG TIUEC KAl OI KOPULPES Ol OTTOIEG AOYW
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TAPOLOIAG I00TOTIV ToL 12C gixav avalvBsi ot
TMEQICOOTEPEG ATTO  Wid, VA  ATTOKATACTAOOLY
(deisotoping/deconvolution). ALTA n
emegepyacia &yive Pe 1O AOYIOPIKO MSConvert
NG oouitag ProteoWizard pe TG TTAPAPETOPOLG
mov @aivovtal otnv Eikdva 2.5.1 kal Ta apxeia
oL TTPOoEKLYAY gival Ta
AM_BAF32bitUncompressed.mzXML Kal
BM_BAF32bitUncompressed.mzXML.

Emaidry Sev ummpxe mpodoRacn OTo ATTAPAITNTO
Aoyiouikd TnG Mascot yia TNy Tpayuatoroinon
NG XEPOoKivNTNG €TTAARBELONG, AvaTTLXONKAY
KAl XPNOIJOTIOINONKAY PIKPA TTPOYPAUUATA OTN
YAQOOQ TIpoypauuatiopot  Perl,  @oTte  va
OULOXETIOTOLY Ol KWSIKOI TWV (PACPAT@V TV
CompoundList.xml pe TOLG APIBUOLS CAPWONG
amod 10 A/BM_BAF32bitUncompressed.mzXML
Kal TG AvTioTOIXieg-DAopaTog-Temmdiov
(Pepftide-Spectrum-Matches, PSMs) amo 1a .xml
apxeia ToL Mascot. Me Tov TPOTIO ALTO

SnuiovpynBnke  éva  apxeo-odnyodg  TTou
vrrobeikvdel  og  TOIO  @Acpa  TIEéTEl va
€TaANBOeLTEl TTOIO TTETTISIO.

Me TO TPOYPaupa SeeMS Tng oovitag

ProteoWizard avoiav ta 1eAkd apxeia .mzXML

Kal &yive SuvaTh N OTIMKOTIOINCN TWV PSMs, pe TN

XPNonN TV TTAPAUETOWY TTOL (aivovTal OTnV

Eikova 2.5.2. ATToBnkebTNKaV €KOVES aTTd KAOE

AvTIoTOIXION  (PACUATOC-TIETTISIOL, YIa TOAvVA

aflohoynon oto PéAov. Or kavoveg (De Novo

PSM Rules, n.d.) mou akoAouvBnBnkav yia Tnv

€TaANBevonN eival ol eENG:

1. To o@daopa TEéme va €xe KAAO  AOyo
OAUATOG/B0oPLROL KAl Ol TTO TTIPOEEEXOLOEG
KOPLPEG VA £XOLV AVTIOTOIXNOEI.

2. Opavopata b )y TOL TEPIEXOLY TA
auivoééa R, K, Q, N Tteivouv va xavoov
aguvia, omoTte  va  gugavidovy  pia
CLUTTANPWUATIKA KopLEN -17amu,
oLVABWG HIKPOTEPNG €VIAONG, CaPIOTEQA
NG KLPIAG.

3. Opoiwg, Bpavouata b rfy Touv TeEPIEXOLY S,
T, E pmopsei va xdaocouv vepd Kal va
EUPAVIOOLY Ui CLUUTTANPWUATIKA KOPLPN -
18amu apioTepd TNG KLPIAG.

4, H évraon Twv b 16vI®wY dval duvatov va
xaverar 0Tav akoAovBei P, G, H, KA R.

5. Av oT1o N-TEAKO dKkpO evOg BpadoPATog
Bpioketal P 1 H, evbéxetal va mpoKOLWOLY
CLUUTTANPWUATIKEG  ECWTEPIKEG  BpaLOEIC.
MNapadeiypatog xaplv, av ot éva TIEMTidio
VKGDCPRIVKL vmtapé&er o Opavoua PRIVKL,
eVOEXETAI VA LTTAPXOLY KAl KOPLPEG TTOL VA
avTioTolxoby  ota  PRIVK, PRIV kai PRI,
YuVABWG TO Y Bpavoua TTou éxel P ) H oto
N-TEAKO TOL GKPO AQVTIOTOIXEl OTNV  TTIO
LYNAR KOPLPF TOL PACPATOG.

6. Mapovacia P, kal Aiyotepo, H, K, R evééxeral
TO Y IOV VO avTaANAOCOEl éviaon Je To b, kal
avTioTPOPa.

7. '‘Otav pia Bpadon yiveral TTpiv/Uetd amo R, n
KOPLPN TNG ATTAEIAG TG AUUWVIAG I0WG
gival bwnNAOTEPN ATTO TNV KOPIA KOPLPN TOL
BpabopuaTog.

8. Mapovocia D evééxetal
OpaLOPATKY va OPNvel.

9. Kdmoleg popig eugaviovTal oTnV apxr ToL
@AopaTtog 16vTa  immonium, TToL  €ival
evleEKTIKA  TNG  TapouLoiag  KATTOIOL
MEPOVUEVOL apivogéog oTo memTidlo. H
amovaoia Toug OUWG &ev LTTOSNAGVE OTI TO
eV AOYw apIvogl bev LTTAPXE OTNV AALCISA.

10. ‘Otav oTo memmidlo vmapxel R kar D R E,

TO ONUa TV

19

oLVNBWS N LYPNAOTEPN KOPLPH Eival TO
Opabopa b iy Tov D n E mov Tepiéxel R

(HoItta, et al., 2012).
) MSConvert (64-bit) -
(®) List of Files () File of file names

File Browse

Remove

Filters

MS Level v

Levels:
1 -

Add Remove

< > Fiter Parameters

Qutput Directory:
C:\Users\Spinus'Desktop'.

peakPicking trug 1-

Browse
Options

Qutput format: | mzXML w | Bxension: |.mzxXML
Binary encoding precision: () 64bit (@) 32bit
Wirite indezx:

TPP compatibility:

Uss zlib compression: [ ]

Package in gzip: [ ]

Use these settings next time | stat MSConvertGUI with

Ewcova 2.5.1 [apauetpor tov mpoypdppoatos MSConvert

SeeMs
File View Window Help
| ik

o mEN

About MSConvert

Start

absolute 0.00DODDODOT most-irtense

Annctations for spectrum scan=1

(3= C|PEPTIDE]

Min.fragment charge: |1 2| | Monoisotopic precursor mass ~ | Monoisotopic fragment masses v

Max. fragment charge: |1 |+ Calculated neutral mass: 799.3600

Match tolerance: 1.1 miz v

Fragment lon Series

Oa b Oe

Ox My Oz Oz

Immanium
Show fragmentation ladders
[] Show fragmentation summary
[[] Show fragmentation table
[[] Show missing fragments

Exova 2.5.2 [opduetpor tov mpoypdpyioros SeeMS

H xeipokivntn emaAnBevon kal OAN n UETETETA avAALon
TTpayparotoin®nke oTic Avalnthoec Mascot oTig pdoelg
SedopEvay (i)Tou PeTaypapwuaTog Tou Bactrocera oleae
Kal (i) ToL CLVOAOL TV KATAXWPENUEVDY TTOWTEVGV TOL
yévoug Drosophila Tng Swissprot.

Me 1O €Ae0Bepo Aoyiouikd jVenn (Bardou, Mariette,
Escudié, Djemiel, & Klopp, 2014), &nuiovpynBnkav
oxnuaTta Venn 1ou TEPIYPAPOLY TOV APIBUO TV PSMs
TTOL BePNONKAVY EyKLPA, KABWGS Kal TNV AAANAETTIKAALYN
o€ TIETTISIA PETAEL TV SLO CLVONKGV.

2.6 'EAeyxog moIOTNTAG

H mmoiotnTa 1V LTTO avaAvon SelYUATWY EAEYXONKE e
500 TPOTTOLG.
ApPXIKA Xpnoldotroinenke 1o oTamoTko SQS (Spectrum
Quality Score), amd 10 Aoyiopikd PepNovo+ wg évag
8€iKTNG TNG TTOIOTNTAG TOL KABE paouaTog (Nesvizhskii, et
al., 2006), (PepNovo+ Readme File), (Frank & Pevzner,
2005). To SQS eival évag alyopIBuOg UNXAVIKAG HaBnong
TTOL EKTTAISELTNKE XPNOIUOTTOIVTAG PACUATA KAAAG KAl
KaKAG ToloTNTAG KAl Aaupdver  omm' owlv  Baocikd
XAPAKTNPIOTIKA OTO (pACHA — TOV ApIBUO TV LYWNAWY
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KOPLP®Y, TNV KATAVOUrR TOLG Ot OAO TO €DPOG TOL
PACPATOG, TNV TIAPOLCIA CLPTTANPWHATIKGV b Kal y
IOVT®YV, TO KATA TTOCO N ammdoTAON HIAg LWNAHG KOPLPNG
amo TNV €MOUEVN I00VLTAI UE TO PHOPIOKO BAPOG KATTOIOL
auivogéoc kok. Maipver Tiwég amo 0 péxpr 1 kai
AVTITTOOCWTTELEl TNV TMOAVOTNTA TO EKACTOTE PACUA VA
aTTOTEAEl éva IKAVA TTOIOTIKO PACUA YIA va avaiubei o€
memTiblo. To SQS vTToRonBNOCE TN XelPOoKivNTN ETAANABeLON,

AMA  XPNOIYOTTOINONKE KAl  CLYKPITIKA  UETAEL  TOL
aAoLLELKTOL Kal TOL OLTELYUEVOL Selyparog:
KataokevaoTtnkay, ue ™m OTATIOTIKA YAWooa
TTOOYPAUUATIOHUOV R, ypagpnuaTta boxplot

(BnNkoypdupaTa) TTOL TTAPEXOLY Wi OaPn €KOva yid TN
péon TipR, AOAdA kal TN SlaoTTopd TNG TTOIOTNTAG TV
PACUATWY OTIC SUO CLVONKEG.

MeTd TN xelpokivnTn £MAAnBeLON, KATAOKELACTNKAV OE R
YPAPNUATA TWV, ATTOSEKTWY Kal PN, PSMs w¢ 1pog Tnv
TIUA TOL Mascot Score, Ta oTToia eTMioNG CLVSEOVTAI YE TNV
ToIOTNTA TV PACPATOY, avasdeikvbouy &e kal Tn onuaacia
TNG XEIPOKIVNTNG ETTAANBELONG.

2.7 AvaAvon Gene Ontology - REVIGO

‘Eyive oMoy Tv GO terms Twv EyKLPWV TTETTISIV
amd TN UNIPROT: yia Ta ammoTeAéopaTa TNG avaldhtnong pe
10 Yyévog Drosophila, xpnoiuotmoin®nkav 1a UNIPROT ID
TV ATTOTEAEOUATOV AT €LOEIAG, eV yia TNV avalhtnon
JE TO METAYPAP®UA TOL Bactrocera oleae, CLAMEXBNKAY
Ta UNIPROT ID 1oV BLAST hits TeV OXETIKGV LETAYPAPV.
Xpnoiyomonénke T0  TPEOYpAuua  REVIGO  (Supek,
Bosnjak, Skunca, & Smuc, 2011) yia v avaivon kai
KaAOTEPN TTapovciact) Toug. To REVIGO emTtpéme Tnv
goaywyn p-value, 1 AA@v TiuoV 1oL va amodidovy
oTaTIoTIK onuaocia, avd GO term, ermopeva emAEXONKe N
TapdpeTPoGs “some other quantity where higher is better”
kal Ta GO terms avaAdBnkav pe To AvAAOYo Yyid TO
Kabéva Mascot Score, Tou ekppddel TN OTATIOTIKY SLVAPN
NG EUPAVIONHG TOULG.

2.8 IOYKPION UE TNV TPAVOKPITITOHIKNA avalvon
O1 NioTeG TTOL TIEQIYPAPOLY TN SIAPOPIKN EKPOACN

20

OAWV TWV PETAYPAPWY TOL B. oleae oToOLG I0TOLG MAGS
(Male Accessory Glands), testes, FAGs (Female
Accessory Glands), TPoOULIELKTIKA KAl PETACLIELKTIKY,
KaBwg kal oTov 10Td eAéyxou GUT, pIATpapioTnkav woTe
va TTEPIEXOLY POVO TA PETAYPAPA TTOL AVTIOTOIXOLY O€
menTidla. IXedIdoTnkay paPSoypduPaTta TG EKPPAoNG
KABOE PETAYPAPOL, WG TTIPOG TOV I0TO eAEyXoL ( p < 0.005).
Mpayuatomoindnke avalntnon yia ORFs ota petdypaga
auTtd kAl avalvon BLASTP yia TIG LTTOOETIKEG TTETTTISIKEG
aMnAouxieg Tov ORF.

2.9 AvaAvon TBLASTN kai BLASTN pe petaypaga moo
KSikomoloby yia ACPs (Accessory Gland
Proteins) aAAwv opyavicuov

TOANEXONKAV Ol aAANAoLXIEC ATTO TA PETAYPAPA ATTO

ACPs TTOL OULYKEVTOQOVOVTAl OTIC SNUOCIELOEIS  TWV
(Chapman, 2004), (Davies, 2006) kai (Baldini, Gabrieli,
Rogers, & Catteruccia, 2012) ota ¢€idén Drosophila
melanogaster, Ceratitis capitata kar Anopheles gambiae
kKal Snuiovpyndnke n Paon Sedoptvev TACPT HE TO
TPoYpPaAuPa makeblastdb kal Tnv evToAn:

>makeblastdb -in acp.fa —dbtype nucl

‘Eyive tBLASTn otn Pdon &edouévedv "Acp” e Ta £ykupa
TEMTISIQ, TEOTIOTIOIVTAG TIG TIAPAMETOPOLG  EI8IKA  YIa
€LPEDN HIKPGWV AAANAOLXIGV. EVTOAN:

>tblastn —query valid.fa —db Acp —out results.csv —outfmt
‘6 gseqid sseqid pident length glen slen evalue’ —evalue
20000 -seg no —-comp_based_stats 0 —-word_size 2 -
ungapped -num_threads 4

‘Eyive BLASTn pe query o6ca petdypapa ToL SAKOL
avTioToixnOnkav oe memTidia kar Pdon dedopévev TNV
ACpP, KOATOVTAG TIG TOTTIKEG ETTIAOYEG. EVTOAN:

>plastn —query valid_transcripts.fa —-db Acp -out
resultsBlast.csv —outfmt ‘6 gseqid sseqid pident length
glen slen evalue’ -num_threads 4

‘Eyive tBLASTX pe iSia xapaktnpioTka he 7o BLASTN, oTo site
TOL BLAST yia KQAOTEON OTITIKOTTOINGN TOL ATTOTEAECUATOG.
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3. AtmoteAéoparta kai oulnTnon
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3.1 'EAeyxog moIoTNTAg Kal XaipokivnTtn

emaAnBsvon (manual validation)

Itov Mivaka 1 Tou MaPaPTAUATOG CLYKEVTOVOVTAI
ava oLverkn — ouleLYUEVa/aoLIELKTA — Kal avda Baon
Sebopéviovy -  TPAVOKPITITOUIKA  BIBAIOONAKN/TTOWTEIVIKN
BIBANIOOBNKN — OAa Ta TIEMTISIO TTOL BewPNONKAV £yKLEA
KAVOVTAG ETTAAABOELON e TO AOYIOUIKO SeeMS Tng covitag
ProteoWizard. O1  kavoveg TIOL  AKOAOLONBNKaV
TTEPIYPAPOVTAl OTO KEPAAAIO YAIKG Kal MéBoSOI. ;
ALiCe va onuewde  Om eival Ayvwoto To av  Td —T e——T—
QATTOUOVMEVA TIETTTISIA ATTOTEAOLY TUAUATA LEYAADTEQWYV 0 50 100 150 10 20 30 40 50 60
TPWTEVOY — LITO  amoikodounon, N &val oIy Fisik #PSMs
TTOAYUATIKOTNTA  TTIPWTEOALUEVA  Plogvepyd  TIETTIOIA, N
TEOIOVTA UETAPPACNG HIKOG®V AVAYVWOOTIKWY TTAQICIOV
(SORFs). Ta perdypaga kal ol TPWTEVEG  TToL Before Mating - Drosophila After Mating - Drosophila
avTioToIki{ovTal TTOAATIAG Ye pAouaTa gival o moavo

Before Mating - Bactrocera cleae After Mating - Bacirocera oleae

o _
~

Mascot Score

30 50
Mascot Score

50 70 90

10
30

o [+
va TOTTOBETOLVTAl LTTO TNV TIPWTN EKSOXN, €&VR Ta @ 2 &
METAYPAPA/TTOWTEIVEG OTTOL  LTTAPXE AVTIOTOIXION €va o B -4 8 o
TPOG £va, I0WG LTTOKEVTAI OTN SEBTEEN. 3 2 g -

3 5 8

3 3 g o 5

g o | S «© f

o~ o F
Spectral Quality Score distribution 2 : — - - - - T T T
0 50 100 200 300 0 50 100 150
@ #PSMs #PSMs
(=]
Valid Peptide Spectrum Matches oo
=
< Invalid Peptide Spectrum Matches e
=]
e T T
Before Maling (n=846) Afer Maling (n=215) Exova 3.1.2 Ipagnuora twv PSMs w¢ mpog to Mascot Score

Itnv BEikova 3.1.2 mapovaoialovral og ypaphuata OAa Ta

Ewova 2.1.1 Onxoypoppo kazovouns twv tuwv SQS ava PSMs, @G TPOC To Mascot Score. Me WTAE XPGUa

delyua eUPaviovTal Ta £yKuPA PSMs, €vEd pe TTOPTOKAN TA N

amrodekTd. Ta ypA@NUATA aLTA ATTOTEAOLV €va aKOUd

Naparnpeital emong o1 1@ dLO  SelypaTta  SlIAPEPOLY oToixglo  TIOL  LTTOSNAGVEl  OTI N TOIOTNTA TV

apIBUNTIKA  KATA TIOAD WG TIPOG  TA  emMaANBeLpiva QTTOHOVRUEVRV TIEMTISIOV TV HN CLIELYHEVGV 0TV

menTidia” TTEOCLIELKTIKA ExoLv emaAnBevtel 160 kai 57 gival  LYPNAOTEPN.  AKOUO, TIAPATNEETAI TG  Eival

PSMs oTnV TPAVOKPITITOHIKA KAl TNV TIPATEIVIKY)  BAcn PEYAADTEDO TO TTOCOOTO TGV EYKLPGWY TIETTISIOV TNG

AVTIOTOIXA, €VG HWETACLLELKTIKA 38 kal 30. ALTO b¢ev cival avalAtong  Mascot  pe  Baon  SeSopiveov  To

AOYIKO va  amoTeAel  kaTola  RIOAOYIKH  TTANPO®OpIa, HETAYPAP®UA TOL SAKOL, TIAPA HE TO OCOVOAO TV

avriBeta, agopd oy ToIdTTA TV SLO  SEYHATY. TOWTEVGY  ToL  yévoug  Drosophila.  Autd  sival

OTeG Paiveral kal oTo Bnkdypaupa TG Eikdvag 3.1.1: PUOIOAOYIKO,  KABGOC N PIBNOBAKN ToL  SWISSPROT

1. Hkaravopun 1ev SQS ota 600 beiypata Slapepe!. amapTiZeTal amd TPWTEIVES TTOL ATIEXOLY EEEAKTIKA ATTO Ta

IT0  aoLgeLKTO  SEiypa N pEon  TPR  Eival QTTOHOVGUEVA TIETTISIA, QVTIOETA amd 1A HETAYPAPA.

OWYNAOTEPN KAl N dIACTTOPA TGV TIHQV  gival MANOTA, OIS AVAPEDETAl KAl OTO KepAhaio Eioayyn,

HIKOOTEPN. TO AVATIAPAYWYIKO CLOTNUA ATTOTEAE Eva XWPEO OTTOL N

2. To TTARBOG TGV GAoHAT®V TTOL TIPOEKLYAV ATTO €EENIEN PTTOPET VA AeToLPYNOE PaySaia Kal §pAoTIKA, LTTO

N GACPATOOKOTIA TGV HN CLZELYHEVGV 10TV TNV évvola OTl HETAAALEG Ot HOPIG TOL €ival IKAvEG va

€ival TETPATTIAGCIO ATTO ALTO TV TLIELYUEVEOV. YEVVIOOLV QCLUBATOTNTEG KAl TTEQIOPIOHONS HECA OTO

gibog, mou MmOavov va onudavouv TNV apxn uiag

Bival avapevopevo Aoimdv 1o yeyovog o1 T1a Eykupa EI60VEVEONG” I0WG TIPETTEl VA AVAUEVETAI OTI Ol HOPIAKES

TEMTIOIA OTO Selypa TV PN OLZELYHEVGV  PONBNTIKGY OLYKPIOEIC HETAEL KOVTIVGY a8mv 6a amopiépouy Alyo

adévav ToL BnALkoL Ba cival o TOAAG kal arodideTal )\IYOTEQOUQ KOpT[OL')Q OTO AvATIAPAY®YIKO cLOTNUA, ATTO
JAANOV Og KATToIO TEXVIKO {NTNUa oTn Sladikacia Tng 0,7 g€ AAOULG 10TOVG.

ATTOPOVWONG TOLG, TTAPA Tt KATTOIO BIOAOYIKO QiTIO.
YOUTTANPGUATIKA, oxedlaoTnkay Svo Siaypdupata Venn
(Exkova 3.1.3) 1mou Seixvouv TNV KATAVOUN TV KWOIKWY
HETAYPAPWV/TTOWTEVGYV OTIC SO0 avalnTAoEG.
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Common UNIPROT IDs:
OR35A_DROME
THR_DROVI
SPNE_DROAN

Ewcéva 3.1.3 Aiaypdupaza Venn mov mapovoidlovy tovg
KWOIKOVG OV EUPAVIOTHKOY KoL OTIG 000 a0VONKeS OO uelétn

3.2 Avahvon 6pwv Gene Ontology

ITnv Ekova 3.2.1 cuvoyidovTal ol KLPIOTEPOI OPOI
GO 100 KAGSOUL BioAoyikr Algpyacia (BP, Biological
Process) 1TOL eKTTOOOWTTOLY Ta TIEMTISIA TTPOCLIELKTIKA
KAl  PETAOULELKTIKA. XTO AT MPEPOS TWV  OXediwdv
OLYKEVTOQVOVTAI Ol OPOI HE TIC LYNAOTEQES TIWEG Mascot
Score. MapatnooLvTal OPOI YEVIKAG AETOLEYIAG TTOL
oxeTidovTal he Tov avadimAaociacpo Tou DNA, 1N pLvBUIoN
TNG YOVISIOKAG €KPPACNG, TN PETAPOAoN Kal TN pLOUIoON
TOL PETABONCHOUL, OANG KAl OPOI TTOL OXeTICOVTaAl UE TNV
avatiapaywyr Kalr TV euppLIKA avamTuén (woyéveon,
AvOoOATIOKPION, EMUNKLYON PAACTIKAG VNG, Kopudaida
OTEVAON TIOL EUTTAEKETAI OTN YAOTPEISIWON). ATTOTEAEI
euxapioTn empePaicdon N EUEAVION TOL OCPPENTIKOL
vrmodoxeéa OR35a, KABWG o€ TPONYoLMEVA TTEIPAPATA
(Sagri, et al., 2014) cixe emPePaiwBde N Tapovoia AAAWY
00PPENTIKOV HOPI®OV O aAvATIaPAY®YIKOLS I0TOLG TOL
Bactrocera oleae.

Itoug Mivakeg 2 kal 3 Tou MNapapthuaTog tival
KATAXWPENUEVOL OF OPOI KAl TRV TRIOV KAGSwvY Tou Gene
Ontology avd memnTidlo, TPOCLIELKTIKA KAl HETACVLIELKTIKA,
Kal €xouv onuewBel pe bold Opol OxeTkoi pe TNV
avaTrapaywyn Kai TNV eURPELIKA avaTTugn.

3.3 Ibykpion TEMTISIKAG avaivong ue

TPAVOKPITITOHMIKA §eSopéva

Ta menmbouika  Sedopéva  eival  TTOIOTIKA" &gV
TTAPEXETAI KATTOIA €KOVA yIa TNV TTOoOTNTA TOL KABE
mermmbiov ™oL TAvToTTOkEiTAl. M TO  AOyo  QuTO,
Tpaydaroroin®nke  avalntnon  oe  TIvakeg  ATTo
TTOONYOLEVN TOAVOKPITITOMIKA avaivon TTOL
TIEPIYPAPOLY TN SIAPOPIKN EKPPACN TWV HETAYPAPWV
OTOLG 1I0TOLG MAGS, testes, FAGs kal Ye Tov 10TO €AEYXOL
GUT yia 6ca petaypa®a Ppidnkav va avTioTtolxi¢ovial he
mEMTI&A, OTe va SAVEICTOLUE TTOCOTIKA TTANPOPpOPIa,
TOLAGXIOTOV  YIA TN HETAYPAPIK §0acTnEIOTNTA  TOL
KaBevog. Itov MMivaka 4 Tou MapaeTAUATOS KAl OTIC
Exkoveg 3.3.1 kar 3.3.2 mapovoialetal n - SIApopIkn

EKppaon TV HETAYPAP WV avTV OTOLG
AVATIAPAYWYIKOLG I0TOVG WG TIPOG TOV IOTO EAEYXOL KAl
ONUEIVOVTAl — YKPI  LDTTOYPAUUION KAl ACTEQIOKOG

avrioTolxa — Ta log2FC Tou éxouv p-value < 0.005. Emiong,
XPNOIUOTTOINONKE TO TTPOYPAUUC ORF Finder
(http://www.biocinformatics.org/sms2/orf find.html) yia va
BpeBolbyV avolkTd avayvwOoTIKA TTACIcI OTA PETAYPAPA
TOoL avTioToIXNONKav ue TTETTIO amo ™nv

Common transcript IDs:
c12447_g1_i1
c57633_g2_i2

(PACPATOOKOTIKA avAAvon. Egetdotnke katd TOCO Ol
uetTappaoceag Twv ORFs TepiExoLy  Ta  TIEMTISIA  TTOL
BpiONKaAv  PACUATOOKOTIKA KAl TTPAYUATOTTIOINONKE
XAPAKTNPIOUOG Ye TO TTPOYPauua BLASTP yia Tta memTidia
oTa omoia Petappadlovtal Ta peyaAdTepa ORFs amod kdbe
pyetdypago. Itov flivaka 5 Tou  [MapapThuaTog
TTapoLOIAlovTal Ta ATTOTEAECUATA TNG AvAALONG ALTAG,
TTOWTA YIA TA PETAYPAPA TTOL EUPAVICOLY PETAYPAPIKN
EVEQYOTNTA, AKOAOLOWG YIO TO MHETAYPAPO TIOL Eival
UETAYPAPIKA eveEPYO POVO OTOV I0TO Testes kal TEAOG yia
yetaypaga 1ou &¢ paiveral amd TNV TPAVOKPITITOMIKN
avaAvon va ival JETaypagika evepyd.

3.3.1 MeTtaypaen oToug 1I0To0G MAGs - FAGs

c12447_g1_i1 - Keparo§ivn A

Bpébnke o©TO avayvwoTkd TAgiclo 1 ToL
peTayPA@oL avtod éva ORF unkoug 192 VOULKAEOTISIY.
Metappadetal e éva TIETTISIO 64 AUIVOLEDV TTOL  ME
BLASTP ¢aiveral va @épel opoloyia ue Tnv Kepatolivn A
g Ceratitis capitata. O1 kepatofiveg A kal B eival
AvTIhIKPOPIaKA  popIa HeyéBoug 71 auivogéwy  Kal
poplakoL Bapoug 3kDa 1oL £xouv aTToovwOEl Ao ToLG
BonBNTIKOLG adéveG TNG BNALKAG PECOYEIOKNG PLYag. Ta
TIEPICCOTEPA  AVTILIKOOPRIAKA TIETTISIA TTOL éxoLv PPeBEi
OTNV QIUOAEUPO TV EVIOUWY ETTAYOVTAl ATTO PIKPOPIAKEG
JOAOVOEIG. AVTIOETWG, N EKPPACN TWV KEPATOEIVAV Eival
1slocboTaTa EvepYn QATTOKAEIOTIKG OTOLG
AVATIAPAYWYIKOLS  abdéveG TOL  OEEOLAAKG  QPIUOL
ONALKOD, €v@  EMAYETAl  EAAXIOTA  META TN oLLELEN
(Marchini, et al., 1995). H kepaTtoivn A cival mapovoa kal
otnv  em@paveia  OToL  arroTiBevial  Ta avyd NG
UECOYEIOKNG MOYAG, ETTOUEVMG €xel TTooTaBel OTI TTailEl
POANO OTNV TIPOCTACIa ATTO WIKPOPIAKEG PMOALVOEIG KATA
Ta TPQIYA OTAdla TNG avamtuéng TNG TTEOVLUPNG
(Gomulski, et al., 2012). H emaywyn NG EKPEAONG
QAVTILIKPOPIGK®Y HOPIWY WG aTtokpion oTn oLJeLEN eival
adbvaun oTn  PECOYEAKr pOYd, OULYKPITIKA HE TN
Drosophila melanogaster, kal opoiadel Ye Ta TEOTLTTA TTOL
TTapaTnEoLVTAl oTo Anopheles gambiae kai Tnv Apis
mellifera, 1oL  xapakTnpEilovTal amo amovoia
HUETAOLLELKTIKNG  avoooarmokpiong  (Kocher, Richard,
Tarpy, & Grozinger, 2008), (Rogers, et al., 2008).

To mTapPATNEOVUEVO TTEOTUTTO EKPOACNG OTO
SAaKko TNG eAIGg S¢ aiveral va amraviatal oe
Karoia aro TG SVO TTAPATTAVE KATNYOPIES: N
EKQOAON  TTAPAUEVEl  XAUNAN KAl OXETIKA
aueTapAnNTn amd TN oblevén, OTO BNALKO, €V
vgioTaral  Kal  OTO  QpPOEVIKO, OTO  OTTOIO
TAEATNEEITAI TITWON UETACLIEVKTIKA, ETTOUEVAG
Sev TTPOKEITAI YIa ONAEO-€ISIKO yovibio.
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c97331_g1_i1 - Npootéivn e§doTePIKNG HEPPPAVNG A
BpéOnke 01O avayvwoTikd TAaiolo 3 éva ORF prikoug 252
voLKAeoTISIV.  MeTappadetal  oe  éva  Temmidio 84
auvo&éwv Tou e BLASTP qaivetal va gépel opoloyia e
NV TTPWTEIVN OMPA TOL BAAACTIOL A-TTPWTEORAKTNEIOL
Maritimibacter alkaliphilus. TpodkeaTal  yia éva  KaAd
CLVTNENUEVO HPEAOG TNG HEYAADTEONG LTTEQ-OIKOYEVEIQG
TTOOKAPLWTIK®V £EWMHUEUPBOAVIKDV TTPWTEVAY, pE TOavo
PONO OTn OTABEEPOTNTA TNG EMAPHG TNG  EEWTEPIKAG
MEUPBPAVNG HE TO OTPMOMPA TIEMTISOYALKAVNG KAl OTN
BakTnEIaKn KLTTAPIKY TTPOCKOANCN (Aykanat & Dincturk,
2007). To yeyovog OTI TO CLUYKEKPIUEVO BAKTAPIO ATTAvVTATA
o€ LOATIVO KAl CLYKEKPIYEVA BaAdoolo TEPIBAAAOY (Lee,
Choo, Giovannoni, & Cho, 2007 ), utmodeikvoe OTI &ev
ATTOTEAEl HEPOG TNG MIKPOXAWPEISAC TOL EVTOUOL, AANG Sev
ATTOKAEIETAl N MOAVOTNTA N CLYKEKPIUEVN TTPWTEVN va
gival oTNV TTEAYUATIKOTNTA PEAOG TOL HETA-TIOWTEOUATOS
TOL 5AKOUL.

To 610 TTPOTLTTO €éKPEACNG UE TO TTAPATAVG
ueTaypapo - cl12447 — mapartneeital kal o€
auTAV TNV TEPIMTAOn. To yeyovog OTI LTTAPXE!
UEYQADTEDN €KPOAOCN TOL WETAYPAPOL ALTOL
OTO QPOEVIKO, O oLVSLACUO WE TNV OOAoYia
TOL JE HOPIQ OXETIKA E TNV  KOTTAPIKA
TTOOOKOAANCN, vmodeikvbovy 1w  aéilel va
UEAETNOEl TTepaiTép, kKaBwg & Ba NTav armibavn
N EUTTAOKN TOL O€ OLOIACTIKEG SIEQYATIEG TNG
avanrapaywynga, le]i(~]e n AKOOTWUIKN
avribpaon, n amobnkevon ToL CTTEQUATOC, N N
S1aTNENON TV PLTIKOXNMIKGWY TOU ISIOTATWV.

c19149_g1_i1 - PiBoowpIKn mMpwTEivn RS3A

ITO AvayvwOoTIKO TAQICIO 1 TOL HETAYPAPOL PPEONKE Eva
ORF pnkoug 807 VOULKAEOTISIWY TTOL pETAPPEALETAl O€ Eva
TEMTIO0 269 AUIVOEEWY TTOL PEPEl TENEID OUOAOYIa e TN
pIBocwuikA TIPwTEVN RS3A Tng Drosophila yakuba kai 408
PIBOCWUIKEG TIPWTEVEG TTOAN®@Y  €16cwv. H RS3A cival
oLoTaTKO TNG 40S (UIKENG) PIPOCWMIKAG LTTOPOVASAG, HE
TTANOWOEA EVAAACKTIKQV HETAYPAPWY TTOL OPEAOVTaAl O
SIaPOPETIKA  onueiad  ekkivnong NG UETAYPAPNG
(Transcription Start Sites — TSS) kar wevdoyovidicv.

c49413_g1_i1 - B-aAvoida Tng kapPo§LAATNG TOL HEOLA-
KPOTOVOUA-COA

BpéBnke OTO AvayvwOoTIKO TTACICIO 1 TOL LETAYPAPOUL £va
ORF pnkoug 1749 voukAeotSiwyv. Metappadletal oe éva
menTiblo 583 apivoeéwv Tov eival opOAoyo pe Tn B-
aAvcidba NG KapPofuAdong Touv PEBLA-KPOTOVOUA-COA
TOL Bactrocera oleae kal GAwv Tephritidae. To évlvuo
ALTO EUTTAEKETAI O€ PACIKA povoTtaTia BloobvOeong kal
KATAROAIOUOL auIvo&Ey Kal AITTAPQV O&EwWV. I Kavéva
amnd 1a ORFs mou Ppédnkav dev LTTAPXE N AAANAOLXIA TOL
MIKOOUL TIETTISIOL TTOL TALTOTIOINONKE OTNV  TTETTTISOUIKN)
avaivon.

c51247_g1_i1 - NMepioxn serendipity H-1

BpéOnkav TToAAG ORFs Silapopv peyebav. To ueyaAbTePOo
amd avtd (3099nt) BpiokeTal OTO AVAYVWOTIKO TTACiolo 3
KAl KSIKOTTOIEl yia éva peyAAo TTemTidlo prikoug 1033
AUIVOEEWY, TTAOLCIO ot TEPIOXEG  TTPOOdeoNg
wevdapyvpoL kalr DNA. TavTorrolgital AmoALTA pe TNV
ouoAoyia e To serendipity locus protein H-1 (sry H-1) Tou
5GkoL TNG eNAg. To sry H-1 avhke oe pia oikoyévea
YoVISIGV TTOL &ival JETAYPAPIKA evEQYA KATA TNV TTPQIUN
AvaTmTugn, eve MOAVMS VA TTAPEXOVTAl Kal UNTEIKA. To
yeyovog ot Siakatéxovral amd DNA-binding sites o€
oLVOLACUO HE TO PETAYPAPIKO TOLG TTIPOTLTTO LTTOSEIKVDEI
OTI UTTopEl va €xoLv  KATIOIO POAO  OTOV  TTPQIUO
TTOOYPAUMATIONO TNG €KPPaoNnG Tou euppvou (Vincent,
Kejzlarova-Lepesant, Segalat, Yanicostas, & Lepesant,
1988). e kavéva amo ta ORFs Tou PpéOnkav dev LTTAPXE
N aAAnAouxia ToL HIKEOUL TIETTISIOL TTOL TALTOTTOINONKE
oTNV TEMTISOUIKA avaAvon.

c56147_g1_i1 - Ymopovdda TOL  CULUTAEYHATOG
EMUAKLVONG

Bpébnkav ToOANG  ORFs  Slapopwy  peyeBov  oTO
HeETAYPAPO auTd. H aAAnAouxia Tou PIKpoL TTEMTISIOL TToL
TALTOTTOINBNKE OTNV TIEMTISOMIKY availvon Ppioketal ot
¢va oD pikpO ORF 10 omoio 8¢ Sivel BLAST hits. To
ueyaAbTepo ORF mou Ppédnke (804 voukAeoTidia) BpiokeTal
OTO AVAYVWOTKO TAQIcIo 3 KAl KWSIKOTIOIEI yIa €va
TIETITISI0 PUAKOLG 268 aUIVOEEWY, opoOAoyo Tou ELPS mmou
QATTOTEAEI LTTOOVASA TOL CLUTTAEYUATOG ETUAKLYONG TNG
RNA mroAvuepdong Il kai eUTTAEKETQI OTN UETAYPAPN TNG
UECOYEIAKNG MOYAG.

c56988_g2_i1 - Mpwrteivn 1 oXETIKNA HE TRV OLPIKITIVA

To peyaAuTepo ORF TOL PETAYPAPOL ALTOL PPICKETAI OTNYV
apxn TOL, OTO AVAYVWOTIKO TAQicio 1, Ye prikog 1761
VOULKAeOTISIO, Kal peTappdaletal ot éva Temmidio 587
AUIVOEEDVY TTOL PEPEI OPIOAOYIA pE TNV TTPWTEV UBAPT
(ubiquitin associated protein 1) Tov Bactrocera dorsalis .
To memmiblo ™oL TALTOTTOINONKE We TO Mascot bev
eupavietal oe kavéva amod 1a ORFs Tov ORF Finder.

c57771_g2_i1 - Mn xapakrtnpiopévn mpwTeivn KIAOT100
ALTO TO HETAYPAPO PNKOLG 7436 VOLKAEOTISIOV Exel Eva
peyaho ORF mou petagpdaletal oe éva Tremmidlo 2287
AUIVOEEDY pE opoAoyia peE TNV AyvwoTnG Asitovpyiag
mowTteivn KIAO100 Tou Bactrocera oleae. Ito C-TENKO
AKpo TOL PPICKETAl N CLVTNENUEVN TTeplox Aptl TToL
TTIEPIEXEI EVA OIVIAAO EVTOTTIOUOL OTO CLUTTAEYUA Golgi. To
meMTi&io amod TN PACPATOOKOTIKA — availvon  Sev
eypavietal oe kavéva amo Ta ORFs.

c57872_g1_i1 - FALKOGULATPavVpEPAON ™meg
TLPOPWOPOPIKNG SONIXOANG

To peTAypa®o ¢57872 010 AvayvV@OTIKO TIACICIO 3 éxel Eva
peyaAo ORF pnkoug 1599nt oL TTEQIEXEN TO TTETTTISIO TTOL
TALTOTTOINONKE ATTO TNV TIEMTISOUIKY) avaALon. KwSIKeLEl
yia éva TIEMTISI0 PUNKOLG 533 AUIVOEEWY TTOL QEPEl TEAEID
opoAoyia  pe TNV a-1,3-yAUKOOULATPAVPEPACN  TOL
SOAIXOANIKOD TTLPOPWOTPOPIKOL TOL Bactrocera oleae. To
¢vpo  auTO  KATAALEl  éva  evlidueco  PAua OTn
ouykPOTNON TOL OAlyooakxapitn  Glc3Man9GIcNAc2
AV otV TTVPOPWTPOPIKN SONIXOAN. H
Glc3Man9GIcNAc2-PP-Dol cival o §6Tng yAukdvng katd
TN WETAPETAPOEAOTIKR TpoTroTroinon TNG N-oLVEESEUEVNG
yALkolLAiwoNG (Burda & Markus, 1999).

c58251_g1_i1 - Napayovrag emunkvvong 1-a

To Tremmidio TOL TALTOTTOINGNKE ATTO TNV  TIEMTISOUIKNA
avaivon ppiokeral oto C-TEAKO AKOO TOL TTEOIGVTOG TOL
peEYaALTEPOL o€ PEyeBog ORF, prkoug 464 auivo&iwy, Kal
eupavilel opoloyia pe Tov Tapdyovta emufkovong 1-a
TOL Bactrocera oleae kal TTOM@V GAN@V eviopwy. O
TTAPAYOVTAG EMPAKLYONG TTPOWOE TNV GTP-e€apTdpevn
TPoCdeon TOL PopTwUévoL TRNA oTn B6éon A TouL
PIPOCOUATOG  KATA TN HETAPPACN, YEYOVOG  TIOL
Sikaloloyei kal Tov e€QIPETIKO RPABUO CLVTAPNONG TTOL
TTapaTneeital ue 7o BLASTP.

Ta mapamave 8 ueraypaga (c19149 — c58251)
eupavilovy  TAPOUOIO  UOTIBO  EKPPAONG.
BpiokovTal O& LWNAN WETAYPAPIK) KATACTACN
0710 BNALKO TTPOCVLLEVKTIKA, EVGW WETATVLIEVLKTIKA
LTTAPXEl TITCON TPOG TA EMmimeda 1oL  10TOL
EAEyXOL Kal TOL QPOEVIKOL. ‘OTTWS avapéperal
otnv  goaywyn, 6a NATav  avauevouevo  va
eupavieral KoOPLPWON mec £KQpPaong
UETAOULIELKTIKA yIa yovidia TTou oxeTiovTal e
TNV evepyorroinon  ToL  WETABOAICLIOD, NG
UETAPPAONG KABWG KAl yia yovibia OXETIKA e
TOV  EUPBPLIKO TTPOYOAUUATIONO. EVEEXOUEVWGS
auth n Anpogopia xaveral SIO0TI O I0TOG EXEl
amouoveBel 12 wpeg WETA TN oLleLEN Kal N
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avénon otnv ékppaon PTToPE va LTTAPXE O€
UETETTEITA XOOVIKN) OTIYUN.

c42884_g1_i1 - MiToxovépIakn pIBOCWHIKN TTPWTEVN L33
To PeyaAdTepo ORF TTOL TTAPATNEEITAI OTO PETAYOAPO
auTd  EXEl MNKOG 65 auivogéwv kal eugavilel TEAed
opoAoyia pe TNV 39S pIToxovSpIakn PIBOCWIKA TTPWTEIVN
L33 Touv Bactrocera cucurbitae kal AV e6av. H peAETN
TOV PIBOCWUIKGOV LTTOPOVAS®Y TTapoLolddel 181aiTEPO
EVOIAMEOOV, YIOTI APKETEG ATTO ALTEG KWSIKOTTOIOLVTAI ATTO
ATAOCQVETTAPKN Yyovidia. H amloaverdpkea €ival To
PAIVOUEVO KATA TO OToi0 yid va Tapatnen®e o
PAIVOTLTIOG AypPIoL TOTTOUL &ival ATTAPAITNTO VA LPICTAVTAI
o€ AEITOLPYIKA POPEN KAl Ta SLVO avtiypapa — o€ Eva
SITAoEIb) opyaviopd — kamolov yovidilov. Xtn Drosophila
melanogaster  éxel TTapaTnENOEi WG APKETA
ATTAOQVETTAPKN  yovidla  TToL  KWSIKOTToIoLY  YId
PIROCWUIKES TTPWTEIVES aTToSiSoLY TO PaAIVOTLTTO Minute,
TTOL XAPAKTNEIZETAl ATTO  EMPAKLYON TNG  EUPOELIKAG
avamTudiaknNg  SIASIKAoIag, MEIWPEVN  YOVIMOTNTA KAl
BicwoiudtTnTa (Marygold, 2007). Méxpl OTiyung Sev €xouv
TavToTToINGE pIToxovSpIaka pipocwuikd Minute yovibia,
OGS TO PAIVOPEVO EUPAVICEl I81QITELO EVEIAPEOOV KABWS
mOavotata Ba  PrmopoLoE  va  ATTOTEAECEl  £OYAAEO
TEXVIKQV TTANBLOUIAKOUD EAEYXOL EVTOUWY.

Ta 6&bo Tmemmibia ™oL  TALTOTTOINONKAY Ao TN
(PACPATOOKOTIIKN) avAALOon &ev ATTOTEAOLY TUNPATA TWV
TTOWTEVOV TTOL KWSIKoTToIoLVTAl aTTd Ta ORFS.

c51099_g2_i2 - Ikaparivn

To peyaAdTEpo ORF  mapartneeital oTo  avayvwoTikO
TTAQicI0 3 KAl TO PACUATOOKOTIKA TALTOTTOINUEVO TTETTTISIO
NIDDPEVKY PBpioketal oto C-TeAkO dkpo Tou. To ORF
KSIKoTTOlE YIa €va TTeTTiSIo 210 apivogéwy pe opoAoyia pe
I UN-XapaKTNEIoHEVN TTPWTEIVN ToL Bactrocera dorsalis
(XP_011199953.1) kai pe TuAUa Tng icarapin-like TouL
Bactrocera oleae. H ikaparrivn eival pia aAkepyioydvog
EKKOIVOUEVN TTOWTEVN 223 apivo&éwy Touv BpiokeTal o€
XAUNAEG OLYKEVTOWOEIG OTO SNANTAPIO TNG MENICTAG Apis
mellifera carnica (Peiren, et al., 2006).

c57492_g2_i1 - AyvewoTtn mpwTeivn DDB_G0288805

To (PACUATOOKOTIKA TALTOTTOINUEVO TTETTTISIO &¢ PpiokeTal
oe kavéva amo Ta ORF 1rou gugavifovtal oTny aAAnAoLvxia
TOL LETAYPAPOL ALTOL. TO PEYAALTEPO €€ ALTWYV PpPICKETAl
OTO SE0TEPO AVAYVWOTIKO TIAQICIO Kal UETAPEALETAl OE
gva TenTidio 448 apivo&éwv TTOL  AvTIOTOIXEl OTn  uNn
XapakTnpiouévn TpwTeivn DDB_G0288805 1oL &4KOL
(ref | XP_014092398.1 ).

Ta peraypaga (c42884 — c57492) eupavilovv
XAUNAOTEDN E€KPOACN OTOLEG AVATTAPAYWYIKOVG
IOTOOC QMo O, T OTOoV  I0TO  EAEyXOL KAl
mapaTnEEiTal TTEQAITEP ITOoN TOULG
UETAOTVLLEVKTIKA OTO BNALKO.

c51296_g1_i1 - Mvo-&8Ikn mpwTEivn 20

To (PACUATOOKOTTIKA TALTOTTOINUEVO TTETTISI0
AGSNKGATQAGQNIGASRKILLGK Bpioketal oto0 C-TENKO
dkpOo TOL peEYaALTEpoL ORF  mToL  eugaviletal OTO
AVAYVWOTIKO TACIoIO 3 TOL HETAYPAPOL aALTOL KAl
KSIKOTTOIE via pia TpwTevn 185 auIVOEEwY, e TEAEID
opoAoyia pe TN Muscle-specific protein 20 mou oxeTidetal
JE TN OLYKOAANCN TV PLOPACACTRV KAl TNV EVAON TOLG
o€ &vIQieG  OLYKIATIOKEG  iveg  ToL  ovopdalovral
HLOCWANVEG. 'EXOLV KATAYPAQE YOVISIa OXETIKA WE TN
puikn cbomaon (Mp20, sls, Tm2, CaMKll, Mbs, bt, GstST,
TonC73F, Rya-r44F, CGI1776, CG5023, zormin) va
LTTEQAVTITIOOTWTTELOVTAI OTO BNALKO, Kal &N CLIELYUEVO,

10TO KAl LTTAPXEN N LTTOBECN OTI N SIAPOPIKA AETOLEYIA TNG
WLIKAG oboTTAoNG gival TMOAVOV va LTTOSNAGVE PONO TV
ACPs omnv  woppngia, tv woamdbecon Kal TNV
amoBrikevon Tov oTépuaTog (Baker, 2007).
H Mp20 mapovoiadel TTwon kai oToug SVO
I0TOUG  peETa TN oLlevén. Evéexouévawg TO
PAIVOUEVO AQLTO va LTTOSNAVEl TNV Evapén TV
HOPPOAOYIKGWY QAAQY®V Kal LK@V KIVAOEWY
OTOV  QVATTaPAYyw®YIKO CwANva ToL 6NnNALKOL
Tou, OTWS avagépdnke otnv  Eicaywoyn,
amroTe oLV XQPAKTNEIOTIKO mg
avamapaywyikng euaioAoyiag.

c57633_g2_i2 - Baktnpiakn ¢woparaon

To memmdlo TTOL TALTOTIOIEITAl PACUATOOKOTIKA [E TO
UETAYPAPO aALTO &gV ATTOTEAEl TUAMA TWV TIETTISIKGV
AAANAOLXICV TTOL TTPOKOTITOLY ATIO TN HETAPEACN TWV
ORF. To peyaAbtepo ORF (48 auivo&éa) Ppioketal oto
TAQioIo avAyvwong 2 KAl Upavilel YIKP OpoIoTNTA JE TN
BakTnpiakn ewopataon oepivng (WP_004512139.1) Tou
Geobacter metalliredurens.

c75091_g1_i1 - YToBeTikn PAKTNPIAKN TTPGWTEIVN

To povadikd ORF mou Ppioketal oTO PETAYPAPO C75091
EXel NKOG 38 apivo&ea Kal avTIoTolxel O€ pia LTTOBETIKA
TTOWTEIVN TOL Pseudoalteromonas flavipulchra
(WP_010607725.1) pe TTOAD XaUNAG okop. To TEMTISIO TTOL
TALTOTTOIEITAI PACUATOOKOTTIKA E TO PETAYPAPO ALTO bev
QATTOTEAE TUAUA TOL PETAPEATUEVOL ORF.

H xaunAny opoidtnTa 1oL  Tapovaoialovy  Ta
mapamavw  SVO  ueTAypapa e BAKTNEIAKES
mowTeiveg  Sev  emTPETTEl va  yivouv  LTTOBETEIG
AvaQOPIKA UE TO UETA-TTPWTEOLQA TOL SAKOU.

3.3.2 Meraypagpn otov 10716 TESTES

c28791_g1_i1

To TIETTISI0 QLPAVQLPNLVQL oL Bpednke
(PACUATOOKOTIKA &ev aTTOTEAEl PEPOG KAVEVOG €K TV
AVOIKTV AVAYVAOTIKWY TTAQICIWV TTOL TTPOKOTITOLY aATTO
TV aMnAovxia Tou peTaypdgou avtod. Ta  Svo
peyaAvtepa ORFs BpickovTal oTo TAdiclo avayveoong 1.
To TTPWTO QEPETAI VA KWSIKOTTOIEN yIa pia aAAnAouxia 97
AUIVOEEDY  TTOL  €xel UIKPR  OpoAoyia e pia  pn
TALTOTTOINWEVN TTPWTEIVN TOL TTOWTEORAKTNPEIOL
Burkholderia stagnalis (WP_060184636.1), evcdo TO &€LTEQO
yia pia aAAnhouxia 95 auivo&éwy e PIKPR ouoAoyia e
EVa PEANOG TNG OIKOYEVEIAG HETAYPAPIKWY TTAQAYOVTDV
LysR evog Rhizobium (WP_057471200.1).

Mapd Tnv advvauia e€aywync CLUTTEQACUATOVY
OXETIKGV — ue TV mOavry  AgTovpyia  TOL
UETAYPAPOL, N EékPEAar) ToL avfaveral OTOLG
OPXEIG UETA TN oLLeLEN (Eikova 3.3.2).

Armouoia HETAYPAPHGS O& AVATTapaywyIKoLG ICTOLG

ITa PETAYPAPA OTTOL AVTIOTOIXAONKAV atd TNV
avalhtnon Mascot pe memTidia kal Sev  TrApATnEEiTal
ueTaypagn amd otnv avaivon RNA-seq (c40343_gl_il,
c53521_g2_ i1, c50896_g1_i1, c32983_g1_il1, c84026_gl_il,
c41479_gl_i2, c102929 gl_i1, c49224 gl_i1,
c49805_9g2 i1, c40025_g1_il el c55040_g1_i1),
eupaviovral kamola ORFs, OU®wG, ammodidovy  TTOAD
adLVAUES  OTOIXIOEIG,  OLXVA PE  TTPOKAPULWTIKEG
AMNAOLXIEG pE TOV AAYOPIBUO BLASTP kail Ta TIEMTidia TOL
Mascot  &ev  eival  TTapdvVIa O KAVEVA  AVOIKTO
avayvwoTikd TTAQIoIO.
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http://www.ncbi.nlm.nih.gov/protein/751781565?report=genbank&log$=protalign&blast_rank=1&RID=B90MZK6W014
http://www.ncbi.nlm.nih.gov/protein/929365501?report=genbank&log$=protalign&blast_rank=1&RID=B92EU6XZ014
http://www.ncbi.nlm.nih.gov/protein/498293569?report=genbank&log$=protalign&blast_rank=1&RID=B975V5P2014
http://www.ncbi.nlm.nih.gov/protein/982008443?report=genbank&log$=protalign&blast_rank=1&RID=BEGFCP7P014
http://www.ncbi.nlm.nih.gov/protein/950613942?report=genbank&log$=protalign&blast_rank=1&RID=BESY5533014
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Ewcova 3.3.1 Zyetiki Ekppoon twv [ETayplpmy IO avTIoTOL 00y 08 TETTIOL0. 0TOVS fondntikois adéves tov apoevikod (MAGS) kai tov Onivkod (FAGS) w¢ mpog
70V 1076 eléyyov (GUT)
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Testes

=
o N

Fold Expression

o N B O

I
Before Mating

Exova 3.3.2 Exppoon tov uetaypdpov €28791 arovg opyeis

3.4 Avalntnon yia mlava ACP uopia
OTOLG AVATTAPAYWYIKODG ASEVES TOL
OnAvkoL
Ta peraypaga TOL &xel TavTOTTOINGE OTI
KGWSIKOTTOIOLY TTOWTEIVES TGV BoNBNTIKGOV adévav
TOL  APOCEVIKOL (ACPs) otn  Drosophila
melanogaster, Tnv Ceratitis capitata kai 10
Anopheles gambiae (Mivakag 6 NapapTAUaTog)
XPNOIWOTTIOINGNKAY  yIa TNV KATAOKELH  WIAG
Baong dedopevy. O AOYOC TTOL EMAEXBNKaV TA
peTaypapa Kal Oxl o TTPWTEVES ol ibiEg eival To
YEYOVOG OTI O€ CPKETEG TTEQITITOTEIG N AWIVOEIKA
aAANAoLxia Sev gival YVWOTH, KABWG N UEAETN EXel
vivel o¢ emimebo peTaypa®nc. Emixeiondnke e
XPNON TV TTPOYPAUMATWY BLAST va LeAeTNOE TO
katd Tooo karmola ACP Bpiokeral TTapoboa oTa
Seiyuata. Xpnoigotroin®nkav 16co Ta TIEMTISIA
TTOL  TALTOTTOINONKAV  TTPOCLIELKTIKA, OCO KAl
METACLIELKTIKA, UE TO OKETITIKO OTI eVOEXOUEVG
va LTTAPXE KATTOIA TTPWTEIVN 1 £va TIETTISIO TTOL
TTapayeTal amd 7o ONALKO Kal &xel TTAPOMOIO
POANO KAl aAAnAovxia pe kamoia ACP  mou
UETAPEPETAI ATTO TO APOCEVIKO KATA TN oLLELEN.
H avaioon twv memmbiov ye Baon dedouévev
éva obvoAo peTaypdpwv (TBLASTN) atroTteAel pia
TooPANuaTkn  uéBodo  mTou  Sivel  acaen
ATTOTEAECUATA XAUNAAG OTATIOTIKAG ONUaciag,
KaBwGa:

i. Ta KPITAPIa TOUL BLAST
TTOOCAPUOCTNKAY YIa va Ppiokouvv
avTioToIXia HETAEL HIKQ GOV
AKOAOLOIGY KAl va  Pnv v
amoppEIiTTovy. To EMTEEMTO OPIO e-
value puBuioTnke oTto 20000, ©
TTVaKAG APIVOEIKQV
avTikataotacewyv NATav o PAMS30,
5NAQSA 0 evEEIKVLOUEVOG YIA PEYAAES
€CENIKTIKEG QTTOOTACEIG, KAl KATTOIQ
PIANTOO  TTOL  AYVOOLV  TIEQIOXEG
XAUNANG TTOALTTAOKOTNTAG
QTTEVEQYOTTOINONKAV.

ii. To uNAKOG TwV

TEMMSicdV  TTOL

After Mating
c28791_gl_i1, p = 0.000291

28

TALTOTTOINBNKAY  KLJAiveETal Ao 6
pExol 43 apivogea. To PeyAAo péyebog
TV UETAYPAP®Y TTOL amapPTi{oLY TN
Baon 6edopévawyv avavel onUavTiKa
TO XWPO avalntnong (search space)
Kai mnv meavotnta va
TTAPATNENOOLY PIKPES OTOIXIOEIS.

Emmopévadg, ol OToIXIoEIG TTOL TTAPATNEAONKAY JE
TNV avdaivon TBLASTN &ev amoTeAobV o)A
evéeltn yia Tmapovacia ACPs ota  menmdouikda
SeiyuaTta, TTapd Ta OXETIKA XaunAd e-values kai
TNV TMARPN oToixion. Eival o 1oAL éva adbvauo
onuadl o1 Ta OoxeTika  TemTidia mOavov  va
polpdadovtal KoIvobLG POAOLG HE KATTOIA UoPIa
ACPs.

AV KATTOIO QMO TA TIEMTSIA NG TIEMTISOUIKAG
avaAvong gival TNV TTPAYUATIKOTNTA TUAUG piag
TTPWTEIVNG €TEPOAOYNG YIa KATTOIa ACp, Ba ATaV
AVAPEVOPEVO N VOULKAEOTISIKY) TOLG AAANAoLXIa
va eu@avidel onuavtiky  opolotnTa.  lNa  va
ATTOCAPNVIOTE avtd TO evoEXOUEVO,
TTPAYUAToTTOINONKE ALt TN POPS BLASTN, ue TIg
TTAPAPETOOLS OTISC OLVABEIG TIHEG, HETAEL TV
UETAYPAPGY TTOL AVTICTOIXNONKAY e TTETTTISIA KAl
TV HeTaypAapwy Twv ACPs. A0 autiv Tnv
avaiuon EexPIoAV HOVO Ol TPEIG ICOUOPPES TOL
peTaypagpou  ¢51099_g2, mouv  oToixnenkav
AKPIPGOG OTOV (810 TOTIO Pe TO ACp METAYPAPO
Tng Ceratitis capitata DQ406812 (onuavon e
vkpi  otov [Mivaka 6). ItV  OLVEXEQ,
moayparoroinenke kal tBLASTx (Eikdva 3.4.1)
HETAEL TV TAPATTAV®D  CAAANAOLXIGV YIa va
e€aKPIPwOE OTI TO TIETTISIO TTOL AVTICTOIXEI UE TO
c51099_g2, 10 "ARSPSDDAEVIDVPR®, Bpiokeral
oTO i8I0 avayvaaoTikO TTAdiolo. To DQ406812 éxel
AyvwoTn AeiTovpyia, eved oto c51099_g2, O1wg
avapEpOnkKe otnv TAPATTAV®D evotnTa,
amrosideTal i OpOIOTNTA WE pia AANEPYIOYOVO,
AYVWOTNG  AETOLEYIAG, EKKQIVOUEVN TTPWTEVN
Icaparin-like Tov Bacfrocera oleae.
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gi|89277017|gb|DQ406812.1| Ceratitis capitata clone 33a mRNA sequence
Sequence ID: IcljQuery_201721 Length: 559 Number of Matches: 19

Range 1: 126 to 332 Graphics

Score Expect Identities
140 bits(301) 2e-62 54/69(78%)
Query 636

RR
Sbjct 332
Query B16 OQIWSSSDDD 842

Q+WS + D
Sbjct 152 QLWSQALPD 126

Range 2: 3 to 122 Graphics
Expect
2e-62

Identities
32/40(B0%)

sScore

BO.8 bits(170)

Query 837

Positives
61/69(88%)

RRHSNDDSDESSVGEPDFKDFRGVIDTGVGYPFLOPHPLPFSFNLGFFDAFEDIFRRLRN
++DSDE 5 GE DF+DF+GVIDTGVGYPFLOPHPLPFSFNLGFFDAFEDIF+RLRN
RRGYDEDSDEGSAGETDFRDFKGVIDTGVGYPFLOPHPLPFSFNLGFFDAFEDTFORLRN

Positives
35/40(87%)

DDLGAFDTSKGNTTSTVKVVDGHKIEVNETVYGDADNLFK

¥ Next Match
Frame
+3-3

Gaps

0/ED(0%)
815
153

¥ Mext Match A Previous Match 4 First Match
Gaps
Q/4D(0%)

Frame
+31-3

956

+ + + D SKGNTTSTVKVVDGHKIEVNETVYGD DNLFK
Sbjct 122 ETISSLDPSKGNTTSTVKVVDGHKIEVNETVYGDGDNLFK 3

Range 3: 345 to 398 Graphics

Score Expect Identities
40.0 bits(81) Ze-62 16/16({59%)
Query 588 VPARSPSDDAEVIDVPRR 641

+PA SPSDDAEVIDVPRR

Sbjct 398 LPAGSPSDDAEVIDVPRR 345

Positiv

17/18(94%)

W MNext Match & Previous Match 4 First Match
es Frame

+3-3

Gaps
0r1B(0%)

Ewova 3.4.1 TBLASTX petald ov peraypapov €51099_92 wkar zov Acp

uetaypdpov g Ceratitis

capitata

To TETTIONO

DQ406812.

ARSPSDDAEVIDVPR mapatnpeitor oto C-tedixo dxpo.

3.5 Ibvowyn

ITNV TAPOLOA EpYATia ETMXEIPNONKE va

TALTOTTOINBOLY Ploevepyd TIETTISIA KAl TUAPATA
TTOWTEVAV TTOL EXOLV £&va ONUAVTIKO POAO oTNV
avamapaywyr Tov 5akoL TNG eNIAG, Bactrocera
oleae. ‘Euypacn &06nke OCLYKEKPIUEVA — OTN
ouleukTkry  Sladikacia kAl OTO  BNALKO
avamapaywylikd ocLOTNUA, ATTO TO OTToIO £YIVE
ATTOUOVMON TV MIKOGOV TEMTISIOV
TTOOCULIELKTIKA Kal METAOLIELKTIKA Kal
(PACHATOOKOTIIKI TOLG AVAALON. TALTOTTOINONKE
Evag  apiBuodc  TUNUAT®Y  TTPWTEVAY  TTOL
oxeTidovTal Ye TNV abEnon Tov PETABOANICUOL, TNV
euppuLIKn  avamroén, TNV evepyoTrtoinon  TNG
HETAGEAONG KAl TWV  METAMETAPPACTIKDY
TPOTIOTTOINCEWY, TN HLIKA §0ACTNEIOTNTA TOL
AVATIAPAYW®YIKOD CWANVA Kal AANEG PBIOAOYIKES
Sladikaoiec. AkOUa PpEdNKke Pia avTioTolxia evog
HETAYPAPOL PE Eva AyvwoTng Aetovpyiag ACP
HETAYPAPO TNG HETOYEIAKNG MOYAG.
ALiel va PEAETNOel TTEPAITEPW TO HETAYPAPIKO
TTOOMIA TGV AVTIOTOIXWV YoVISiwV kal TIOAavoy va
TapATNENOOLY  SIAPWTICTIKOI KAl XPNOCIUOI
PalvoTuTiol ammod olynon kKATolwy amd avTd.

To yeyovog OTI O  XAPOKTNPIOWOG  TOL
YOVISIOUATOG TOL SAKOL &gV €ixe ONOKANOWOE
PEXOI TNV OAOKANP®ON TNG TTAPOLOAG £PYATIaAg
Kar 0Tl n TPOoOoTAbeda TALTOTIOINONG  TWV
TIETTISIOV £YIVE UE TN XPAON TNG TOAVOKOITITOUIKAG

29

BIBAIOOAKNG aTTO TTPONYoLHEVA RNA-seq Kal JE TO
oLVOAO TV TTPWTEIVAY TV Drosophila, amoTeAe
gvav onuUavtikd TTapAyovTa oL emneedlel TNV
TTOCOTNTA KAl TNV TTOIOTNTA TV ATTOTEAECUATWV.
APEVOG, YIO TNV KATAOKELN TNG TOAVOKPITITOUIKNAG
BIBAIOBAKNG AapPavovTal LTI OWIV Ol TTEPIOXEG
TTOL  eupaviloLy  OXeTKA  KAAO  coverage,
ETTOUEVAG MIKPA reads, Tou eival mlavov va
APOPOLY OE HIKPEG TTOCOTNTEG HETAYPAPWY 1 O
uIKp& ORFs (sORFs), 6ev aAANAOCLUTTANPGVOVTAI
amd AAAa reads, &¢ oxnuarTidovy contigs kar ¢
ouutrepIAaupavovTal. Ao TNV AAAN TTAELPA, N
TTOWTEVIK  Pdon Sedouéveov Twv  Drosophila
KataAapBaveral KLpPIwg atmrd PEYAAOL PEYEOBOLG
TTOWTEIVES KAl N OTTAPEN EEENIKTIKAG ATTOCTACNG WE
TIC AANAOLXIEC TOL SAKOL SLOKOAELOLY TNV
TALTOTIOINON.

Eival BERAIO TGS LTTAPXOLY AKOPA OTa SeSopéva
TNG PACUATOOKOTIKAG avaALbong TIETTISIA TTOL
Sev Exouv TALTOTTOINGEN KAI, PEXOl VA ATTOKTNOEI
yia  PIPANIOBNKN  TOL  va  gival MO TTOAD
EUTTAOLTIOUEVN  OE  HIKPEG  aAANAoLXiEG, ©
EVTOTTIOPOG KAl O TIEQAITERW XAPAKTNPIOUOS TOLG
Ba mapapével SbokoAog. ‘OTtav avTd cvuPe, Ba
gival TTOAD TTANPOQPOPIaKO TO va ETekTABOEl O

TTEMTISOUIKOG XOPAKTNEIOUOG ™mng
avamapaywyng, 1000 oTa APOEVIKA
avaTrapaywylikad oOpyava, OCOo Kal ot AANEG
OLVONKEG,  OTTWG  HJETACLIELKTIKA  XPOVIKA

S1a0TAUATA KAl OATTOBEDN.
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4. Napaptnua: NMivakeg
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Nivakag 1. To cUvoAo Twv NENTLSiwV Iou €yvav anodektd pe Xewpokivntn enainBsvon (manual validation)

AocUTeuKTa -

TPAVOKPUTTOUIKE

BiBA06rikn

Zulevypéva — TPAVOKPUTTOMIKN
BLBAL0Orkn

AcUleukta — MNpwteivikr BiBAL0ORKn
(SWISSPROT)

Kwdwkdég MNpwrteivng

Zuleuvypéva — Mpwteivikr BiBALoBrkn
(SWISSPROT)

Kwbikdg
Metaypadou

12447 _g1_il

12447 _g1_il

12447 _g1_il
53521_g2_ il

97331_gl_il
58251 gl il

57492_g2_il
56988 _g2_il
€55040_g1_il
€55040_g1_il

€55040_g1_il
€75091_g1_i1

51099 g2 i2

¢51099_g2_i2

41479 _gl_i2
102929 g1 i

1
51296_g1_il

32983 _gl_il

84026_g1_il

c50896_g1_il

c57633_g2_i2
c40025_g1_i1
€28791_g1_i1
c42884_gi_i1

c42884_g1_il

€49224 g1_il1
c49413 g1_il

¢19149 g1_i1
c57771_g2_il
c40343 gl_il

49805 _g2_ il

EDSAENSVLVKRRI
NAAKILKVVKP[VV/
TIKA[L/AP[LATIL/N
L

QAAIIRAVQP

NIALAPILL

MGYNKGASQSGHG
GFGNTRHM

LDELNLDHFLAHVN

VIKSVNFKDASGGK
VTKAAEKATKGKK

[KQIVAATK\QILIL/T]
QAALARIGV
KAVAKII
NIISLPLSKLQHSIV

DRLADYRTYR
KVAGAAVGVKLLK

ARSPSDDAEVIDVPR

NIDDPEVKY

PKPIASQEDEDPTPY
LF
KAAINIL

AGSNKGATQAGQNI
GASRKILLGK

AGAVAQLQLV

FGGGGGGPTGGGG
GGPIGGGGGGGGPI
GGGGGGPIGGGGGG
RG
AKTPSVKTKKAAVN
KKPVTKKAPTKK

KLAIKVNIP
KILVVKPV
QLPAVQLPNLVQL

FLWRKYHQQYRYPS
Lp
ESPISTNTPLVPRKG
EGEFA

KRILVPLLI

HSHGGIPGENLPFGL
NNRYKLTAY

SEGAVVERPEGYEP
PVQE
NIDFH

DVGVGGSLASNPRG
GAD
ISKEEYDESGPGIVH
RK

Kwdikdg
Metaypadou

12447 _g1_il

12447 _gl_il

€56147_g1_il
51247 gl il

¢57872_g1_il
€57633_g2_i2

EDSAENSVLVK
R

INAAKII/LILIK/Q
IVVIK/QIPVVKA
LAP

KVVAIAP

PTKAIAPILL

KVAAKLL
KLAIKVNIP

OR35A_DROME

THR_DROVI

SPNE_DROAN
NAA25_DROME

FBRL_DROER
RS3A_DROSE

RS3A_DROSE
C28A5_DROME
C28A5_DROME
ACT3_DROME

MCM5_DROME
MCM5_DROME

SIF1_DROME

Y3800_DROME

AIMP2_DROME
BCD_DROME

ROP_DROME

PUR4_DROME

DOT1L_DROME

DOT1L_DROME

DOT1L_DROME
ANKHM_DROME
WNT4_DROME
GAWKY_DROME

CP9F2_DROME

WDR48_DROGR
RTBS_DROME

MON2_DROME
MON2_DROME
CLH_DROME

SUCA_DROME

CAZ_DROME

PDFR_DROME
SUV39_DROME
RBGPR_DROME
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Kwdwkdg
Npwrteivng

QAGLKILQ OR35A_ DROME = QAGLKILQ

NAAKLIQV THR_DROVI NAAKLIQV

KAAVKII SPNE_DROAN  KAAVKII

QAVALQL BRM_DROME  VGARQRITAA

KLAAAVLGGV Y7065 DROME = SASAGGGGGVVGA

SEGAVIDRPEGYE = TRX_DROVI QLGLAQIAR

PPVQE

DIDPERSF TRX_DROME ACALVSPGGSSQGG

QLLVINP TRX_DROME PQPTATP

KPTPIMS MCM5 DROME  VVGVRAP

ISKEEYDESGPGIV =~ HEAT1 DROM | KPTAQQLI

HRK E

VVGVRAP DAAF1_DROPE = EAASGDVDSIVK

ITAPRPEH MCTS1_DROM  DLILPKK
E

VVVGGLGVAKP FACR2 DROM  KVVPVV
E

GGGGGPGGVGGG ~ DSCL_DROME = LLQVKVP

GGGGGGGMRGN

DGGGMRR

NLAKVPVNPALP  DSCL_DROME  LTHTLIVQVP

K

ASACRVLVK TITIN.DROME = KVREKVVKT

RNIVPILL TITIN.DROME  IDNVGGIH

KPAPKDLEQ WHITE_DROM  QVLAVVP
E

KQLKNLPE KLP68 DROPS  MPNVRNI

IIEVPPP MMS22_ DROM  KLVARP
E

LRGPRL ATPA DROME  KGIRPAINV

KVQVPVNAI BX42 DROME = RRLVARGAP

KLGIIVPGGQGLP  EIF3C_DROAN  TIELVLQY

QPTSQQQQP

LKGLNKILKV

IRGGAAIK

LKVNPQK

KVARAKPQ

QVLFPLLDNVRAL

Ss

AALAPKAIL

KLVGGISPKKGGT

QHLGL

GGGGGGGRYDRG

GGGGGGGGGGN

VQPR

VRAAIVLLPL

KDVPKP

PLQAAAKLIQKVG
R



MSH6_DROME

C5210_ DROME
2AAA_DROME
BOP1_DROPE
MED15_DROME
MED15_DROME
MED15_DROME
AP3D_DROME

GBB2_DROME
RL7A_DROME
PCAT1_DROME
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VRTVLGGILKEPV
P
AKELPNK

KLLLPTVLL
KVVPVV
PTQRVPL
APVPGGPGTA
TLQSPVANHTL

GRLIAEQLLDVAI
RVPV
NKVQIIPL

QLFEKRPK
VQPVLLK



Q9viQ2

Q6V3Vve

B3M383

Q9vDQ7

Q8I1F4

B4IL76

Q9va19

P53501

Q9VGW6

P91621

Q8T8R1

Q9VUR3

OR35A_DROME

THR_DROVI

SPNE_DROAN

NAA25_DROME

FBRL_DROER

RS3A_DROSE

C28A5_DROME

ACT3_DROME

MCM5_DROME

SIF1_DROME

Y3800_DROME

AIMP2_DROME

detection of chemical stimulus involved in sensory
perception of smell [GO:0050911]

cell division [G0:0051301]; Malpighian tubule
morphogenesis [GO:0007443]; mitotic sister
chromatid segregation [GO:0000070]

gene silencing by RNA [GO:0031047]; meiotic cell
cycle [GO:0051321]; multicellular organismal
development [GO:0007275]; oogenesis
[GO:0048477]; spermatogenesis [GO:0007283]

activation of immune response [G0O:0002253];
border follicle cell migration [G0:0007298]; immune
response [GO:0006955]; innate immune response
[GO:0045087]; negative regulation of neuron
apoptotic process [GO:0043524]; N-terminal
peptidyl-methionine acetylation [G0:0017196];
phagocytosis, engulfment [GO:0006911]; positive
regulation of lamellipodium assembly [GO:0010592];
sensory neuron axon guidance [GO:0097374]

RNA processing [GO:0006396]; rRNA processing
[GO:0006364]; tRNA processing [GO:0008033]

multicellular organismal development [GO:0007275];
oogenesis [G0O:0048477]; translation [GO:0006412]

insecticide catabolic process [GO:0046701]; response
to DDT [GO:0046680]

centrosome organization [GO:0051297];
cytoskeleton organization [GO:0007010]; heart
development [GO:0007507]; mitotic cytokinesis
[G0O:0000281]; neuromuscular junction
development, skeletal muscle fiber [G0:0098529];
positive regulation of NFAT protein import into
nucleus [GO:0051533]; regulation of synapse
organization [GO:0050807]

chromosome condensation [GO:0030261]; DNA
duplex unwinding [G0:0032508]; DNA
endoreduplication [GO:0042023]; DNA replication
initiation [GO:0006270]; meiotic nuclear division
[GO:0007126]; resolution of meiotic recombination
intermediates [GO:0000712]

actin cytoskeleton organization [GO:0030036];
positive regulation of filopodium assembly
[GO:0051491]; positive regulation of GTPase activity
[GO:0043547]; regulation of axonogenesis
[GO:0050770]; regulation of GTPase activity
[GO:0043087]; regulation of Rho protein signal
transduction [GO:0035023]; regulation of synapse
structure or activity [GO:0050803]

translation [GO:0006412]

odorant binding [GO:0005549];
olfactory receptor activity
[G0:0004984]

ATP binding [GO:0005524]; helicase
activity [GO:0004386]; metal ion
binding [G0:0046872]; nucleic acid
binding [G0O:0003676]

methyltransferase activity
[GO:0008168]; RNA binding
[G0:0003723]

structural constituent of ribosome
[GO:0003735]

electron carrier activity
[GO:0009055]; heme binding
[G0O:0020037]; iron ion binding
[GO:0005506]; monooxygenase
activity [GO:0004497];
oxidoreductase activity
[GO:0016491]; oxidoreductase
activity, acting on paired donors,
with incorporation or reduction of
molecular oxygen [GO:0016705]
ATP binding [GO:0005524];
structural constituent of
cytoskeleton [GO:0005200]

ATP binding [G0O:0005524];
chromatin binding [G0:0003682];
DNA helicase activity
[GO:0003678]; DNA replication
origin binding [GO:0003688]

Rac guanyl-nucleotide exchange
factor activity [GO:0030676];
receptor signaling protein activity
[GO:0005057]

nucleic acid binding [GO:0003676];
zinc ion binding [GO:0008270]
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dendrite membrane [GO:0032590]; integral
component of membrane [GO:0016021];
plasma membrane [GO:0005886]

cytoplasm [GO:0005737]

cytoplasm [GO:0005737]

cytoplasm [GO:0005737]; lysosome
[GO:0005764]; NatB complex [GO:0031416]

dense fibrillar component [GO:0001651];
ribonucleoprotein complex [GO:0030529]

cytosolic small ribosomal subunit [G0:0022627]

endoplasmic reticulum membrane
[G0O:0005789]

actin filament [GO:0005884]; cytoplasm
[GO:0005737]; microtubule associated complex
[GO:0005875]; plasma membrane
[GO:0005886]

MCM complex [GO:0042555]; nucleus
[GO:0005634]

cell junction [GO:0030054]; intracellular
[GO:0005622]; synapse [GO:0045202]

cytosol [GO:0005829]; nucleus [GO:0005634]



P09081 BCD_DROME anterior/posterior axis specification [G0:0009948];
anterior/posterior axis specification, embryo
[GO:0008595]; anterior region determination
[GO:0007355]; maternal determination of
anterior/posterior axis, embryo [GO:0008358];
negative regulation of translation [GO:0017148];
oogenesis [G0O:0048477]; positive regulation of
transcription from RNA polymerase Il promoter
[GO:0045944]; regulation of transcription, DNA-
templated [GO:0006355]; regulation of transcription
from RNA polymerase Il promoter [GO:0006357];
regulation of translation [GO:0006417]; segment
polarity determination [GO:0007367]; transcription,
DNA-templated [GO:0006351]

Q07327 ROP_DROME exocytosis [GO:0006887]; mitotic cytokinesis
[GO:0000281]; neurotransmitter secretion
[GO:0007269]; protein transport [G0O:0015031];
regulation of pole plasm oskar mRNA localization
[GO:0007317]; response to light stimulus
[GO:0009416]; secretion by cell [GO:0032940];
synaptic transmission [GO:0007268]; synaptic vesicle
priming [GO:0016082]; synaptic vesicle transport
[GO:0048489]; vesicle docking involved in exocytosis
[GO:0006904]; vesicle-mediated transport

[G0O:0016192]

P35421 PUR4_DROME 'de novo' IMP biosynthetic process [GO:0006189];
glutamine metabolic process [GO:0006541]; purine
nucleotide biosynthetic process [GO:0006164];
ribonucleoside monophosphate biosynthetic process

[G0O:0009156]

chromatin-mediated maintenance of transcription
[GO:0048096]; chromatin silencing [GO:0006342];
chromatin silencing at telomere [GO:0006348];
histone H3-K79 methylation [G0:0034729]; histone
methylation [G0:0016571]; lateral inhibition
[GO:0046331]; positive regulation of gene silencing
by miRNA [GO:2000637]; regulation of cell cycle
[GO:0051726]

Q8INR6 DOT1L_DROME

Q9VCA8 ANKHM_DROM antimicrobial humoral response [GO:0019730];

E centrosome duplication [GO:0051298]; compound
eye photoreceptor cell differentiation [GO:0001751];
negative regulation of apoptotic process
[GO:0043066]; positive regulation of JAK-STAT
cascade [GO:0046427]; transmembrane receptor
protein tyrosine kinase signaling pathway
[G0O:0007169]

P40589 WNT4_DROME cell fate commitment [GO:0045165]; cell migration
[GO:0016477]; establishment of imaginal disc-
derived wing hair orientation [GO:0001737]; female
gonad development [GO:0008585]; motor neuron
axon guidance [GO:0008045]; neural retina
development [GO:0003407]; neuron differentiation
[GO:0030182]; non-canonical Wnt signaling pathway
[GO:0035567]; regulation of hemocyte proliferation
[G0O:0035206]; retinal ganglion cell axon guidance
[G0:0031290]; salivary gland morphogenesis
[G0O:0007435]; synaptic target inhibition
[GO:0016201]; Wnt signaling pathway [GO:0016055];
Wnt signaling pathway, planar cell polarity pathway
[GO:0060071]

Q8syY33 GAWKY_DROM embryonic development via the syncytial

E blastoderm [G0O:0001700]; gene silencing by miRNA
[G0:0035195]; locomotor rhythm [GO:0045475];
mRNA catabolic process [GO:0006402]; regulation of
protein localization [GO:0032880]; regulation of

translation [GO:0006417]

Q9VG82 CP9F2_DROME wing disc development [GO:0035220]

B4J8H6 WDR48_DROGR
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morphogen activity [GO:0016015];
mRNA 3'-UTR binding
[G0:0003730]; sequence-specific
DNA binding [GO:0043565];
transcription factor activity, RNA
polymerase Il distal enhancer
sequence-specific binding
[G0:0003705]; transcription factor
activity, sequence-specific DNA
binding [G0:0003700]; translation
regulator activity [GO:0045182];
translation repressor activity
[GO:0030371]

SNARE binding [GO:0000149]

ATP binding [GO:0005524]; metal
ion binding [GO:0046872];
phosphoribosylformylglycinamidine
synthase activity [GO:0004642]

histone methyltransferase activity
(H3-K79 specific) [60:0031151]

RNA binding [G0:0003723]

frizzled binding [GO:0005109];
signal transducer activity
[GO:0004871]

nucleotide binding [GO:0000166];
RNA binding [G0:0003723]

heme binding [G0:0020037]; iron
ion binding [G0:0005506];
monooxygenase activity
[GO:0004497]; oxidoreductase
activity [GO:0016491];
oxidoreductase activity, acting on
paired donors, with incorporation
or reduction of molecular oxygen
[G0O:0016705]
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nucleus [GO:0005634]

cytoplasm [GO:0005737]; cytosol [GO:0005829];
extrinsic component of membrane
[GO:0019898]; membrane [GO:0016020];
terminal bouton [G0O:0043195]

cytoplasm [GO:0005737]

histone methyltransferase complex
[GO:0035097]; nucleus [GO:0005634]

cytoplasm [GO:0005737]; cytosol [GO:0005829];
lipid particle [GO:0005811]

cell surface [GO:0009986]; extracellular region
[GO:0005576]; extracellular space
[GO:0005615]; proteinaceous extracellular
matrix [GO:0005578]

cytoplasmic mRNA processing body
[G0O:0000932]

endoplasmic reticulum membrane
[GO:0005789]



Q955X7

Q9VLT1

P29742

Q94522

Q27294

Qow4ay2

P45975

Q9VKB9

RTBS_DROME

MON2_DROME

CLH_DROME

SUCA_DROME

CAZ_DROME

PDFR_DROME

SUV39_DROME

RBGPR_DROME

RNA-dependent DNA replication [GO:0006278];
transposition, DNA-mediated [GO:0006313]

actin cytoskeleton reorganization [GO:0031532];
pole plasm protein localization [GO:0007318];
positive regulation of GTPase activity [GO:0043547];
protein transport [G0:0015031]; vesicle-mediated
transport [GO:0016192]

compound eye development [GO:0048749];
compound eye retinal cell programmed cell death
[GO:0046667]; dsRNA transport [GO:0033227];
endocytosis [GO:0006897]; extracellular matrix
organization [G0O:0030198]; intracellular protein
transport [GO:0006886]; liquid clearance, open
tracheal system [GO:0035002]; neurotransmitter
secretion [GO:0007269]; oocyte microtubule
cytoskeleton polarization [GO:0008103]; pole plasm
oskar mRNA localization [G0O:0045451]; positive
regulation of endocytosis [GO:0045807]; positive
regulation of Notch signaling pathway [GO:0045747];
puparial adhesion [GO:0007594]; regulation of
growth [GO:0040008]; regulation of tube length,
open tracheal system [GO:0035159]; secretory
granule organization [GO:0033363]; sperm
individualization [GO:0007291]; synaptic
transmission [GO:0007268]; synaptic vesicle coating
[GO:0016183]; synaptic vesicle exocytosis
[G0O:0016079]

neurogenesis [GO:0022008]; nucleoside triphosphate
biosynthetic process [G0:0009142]; succinate
metabolic process [G0:0006105]; succinyl-CoA
metabolic process [GO:0006104]; tricarboxylic acid
cycle [GO:0006099]

adult locomotory behavior [G0:0008344]; compound
eye development [GO:0048749]; larval locomotory
behavior [G0O:0008345]; mRNA splicing, via
spliceosome [GO:0000398]; positive regulation of
synaptic growth at neuromuscular junction
[GO:0045887]; synaptic growth at neuromuscular
junction [G0:0051124]; transcription initiation from
RNA polymerase Il promoter [GO:0006367]

cell surface receptor signaling pathway
[GO:0007166]; circadian behavior [GO:0048512];
circadian rhythm [GO:0007623]; circadian
sleep/wake cycle [GO:0042745]; circadian
temperature homeostasis [GO:0060086]; copper ion
homeostasis [GO:0055070]; G-protein coupled
receptor signaling pathway [GO:0007186]; gravitaxis
[G0:0042332]; locomotor rhythm [GO:0045475];
neuropeptide signaling pathway [G0:0007218];
positive regulation of adenylate cyclase activity
involved in G-protein coupled receptor signaling
pathway [GO:0010579]; regulation of circadian
sleep/wake cycle [GO:0042749]

chromatin organization [GO:0006325]; chromatin
silencing [GO:0006342]; chromatin silencing at
centromere [GO:0030702]; chromatin silencing at
telomere [GO:0006348]; chromosome organization
[GO:0051276]; DNA methylation [GO:0006306];
female germ-line stem cell asymmetric division
[GO:0048132]; gene silencing [GO:0016458];
heterochromatin assembly [GO:0031507];
heterochromatin organization involved in chromatin
silencing [GO:0070868]; histone H3-K9 methylation
[GO:0051567]; histone methylation [GO:0016571];
histone modification [GO:0016570]; negative
regulation of response to gamma radiation
[G0O:2001229]; oogenesis [GO:0048477];
transcription, DNA-templated [GO:0006351]

border follicle cell migration [G0:0007298];
neurotransmitter secretion [G0:0007269]; regulation
of GTPase activity [GO:0043087]; regulation of
synaptic activity [GO:0060025]; vesicle-mediated
transport [GO:0016192]

RNA-directed DNA polymerase
activity [GO:0003964]

ARF guanyl-nucleotide exchange
factor activity [GO:0005086];
cytoskeletal regulatory protein
binding [G0:0005519]

clathrin light chain binding
[G0:0032051]; structural molecule
activity [GO:0005198]

cofactor binding [GO:0048037];
GTP binding [GO:0005525];
succinate-CoA ligase (ADP-forming)
activity [GO:0004775]; succinate-
CoA ligase (GDP-forming) activity
[GO:0004776]

mRNA binding [GO:0003729];
nucleotide binding [GO:0000166];
zinc ion binding [GO:0008270]

calcitonin receptor activity
[G0:0004948]; neuropeptide
receptor activity [GO:0008188]

histone methyltransferase activity
[GO:0042054]; histone
methyltransferase activity (H3-K9
specific) [GO:0046974]; zinc ion
binding [G0:0008270]

enzyme regulator activity
[GO:0030234]; GTPase activator
activity [GO:0005096]; protein
heterodimerization activity
[GO:0046982]

endosome [GO:0005768]; Golgi apparatus
[GO:0005794]; trans-Golgi network
[G0O:0005802]

cell cortex [GO:0005938]; clathrin-coated
vesicle [G0:0030136]; clathrin coat of coated pit
[GO:0030132]; clathrin coat of trans-Golgi
network vesicle [GO:0030130]; clathrin complex
[GO:0071439]; clathrin vesicle coat
[GO:0030125]; coated pit [GO:0005905]; coated
vesicle [GO:0030135]; cytoplasmic vesicle
[G0O:0031410]; lipid particle [GO:0005811];
perinuclear region of cytoplasm [GO:0048471];
plasma membrane [GO:0005886]; secretory
granule [GO:0030141]; synaptic vesicle
[GO:0008021]; trans-Golgi network
[GO:0005802]

mitochondrial matrix [GO:0005759];
mitochondrion [GO:0005739]

catalytic step 2 spliceosome [GO:0071013];
nucleoplasm [GO:0005654]; nucleus
[GO:0005634]; transcription factor TFIID
complex [GO:0005669]

integral component of membrane
[GO:0016021]; integral component of plasma
membrane [GO:0005887]; neuronal cell body
[GO:0043025]; neuron projection [GO:0043005]

chromosome, centromeric region
[GO:0000775]; heterochromatin [GO:0000792];
nucleus [GO:0005634]; polytene chromosome
chromocenter [GO:0005701]

synaptic vesicle [GO:0008021]
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Q9vVUMO MSH6_DROME
Q23997 C5210_DROME
P36179 2AAA_DROME
B4GIU9 BOP1_DROPE

Q9Y149 MED15_DROM

E

P54362 AP3D_DROME
P29829 GBB2_DROME
P46223 RL7A_DROME

QOKHUS PCAT1_DROME

DNA repair [GO:0006281]; intrinsic apoptotic
signaling pathway in response to DNA damage
[GO:0008630]; maintenance of DNA repeat elements
[G0:0043570]; meiotic mismatch repair
[GO:0000710]; negative regulation of DNA
recombination [GO:0045910]; reciprocal meiotic
recombination [GO:0007131]; response to UV
[GO:0009411]

carbohydrate metabolic process [GO:0005975];
cuticle chitin catabolic process [GO:0006036];
multicellular organismal development [GO:0007275]

autophagy [GO:0006914]; centriole replication
[GO:0007099]; centrosome cycle [GO:0007098];
centrosome duplication [G0:0051298]; centrosome
organization [G0:0051297]; chromosome
segregation [GO:0007059]; mitotic spindle assembly
[G0O:0090307]; mitotic spindle organization
[GO:0007052]; neurogenesis [G0O:0022008];
phagocytosis [GO:0006909]; protein
dephosphorylation [GO:0006470]; regulation of
protein phosphatase type 2A activity [GO:0034047];
spindle assembly [GO:0051225]

maturation of 5.85 rRNA from tricistronic rRNA
transcript (SSU-rRNA, 5.8S rRNA, LSU-rRNA)
[GO:0000466]; maturation of LSU-rRNA from
tricistronic rRNA transcript (SSU-rRNA, 5.8S rRNA,
LSU-rRNA) [GO:0000463]

transcription from RNA polymerase Il promoter
[GO:0006366]; transcription initiation from RNA
polymerase Il promoter [GO:0006367]

compound eye pigmentation [GO:0048072];
determination of adult lifespan [G0:0008340];
endocytosis [GO:0006897]; exocytosis [GO:0006887];
eye pigment biosynthetic process [GO:0006726]; eye
pigment granule organization [GO:0008057]; Golgi to
endosome transport [GO:0006895]; intracellular
protein transport [GO:0006886]; intracellular
transport [GO:0046907]; lysosomal transport
[GO:0007041]; lysosome organization [GO:0007040];
negative regulation of gene silencing by RNA
[GO:0060967]; Notch receptor processing
[GO:0007220]; ocellus pigment biosynthetic process
[G0O:0008055]; ommochrome biosynthetic process
[GO:0006727]

activation of phospholipase C activity [GO:0007202];
deactivation of rhodopsin mediated signaling
[GO:0016059]; G-protein coupled receptor signaling
pathway [GO:0007186]; phototransduction
[GO:0007602]; rhodopsin mediated signaling
pathway [GO:0016056]; visual perception
[GO:0007601]

centrosome duplication [G0O:0051298]; centrosome
organization [G0O:0051297]; mitotic spindle
elongation [GO:0000022]; mitotic spindle
organization [GO:0007052]; ribosome biogenesis
[GO:0042254]

lipid modification [GO:0030258]; phospholipid
biosynthetic process [GO:0008654]

ATP binding [GO:0005524];
damaged DNA binding
[GO:0003684]; DNA-dependent
ATPase activity [GO:0008094]; four-
way junction DNA binding
[G0:0000400]; guanine/thymine
mispair binding [G0:0032137];
single base insertion or deletion
binding [G0:0032138]

chitinase activity [GO:0004568];
chitin binding [G0:0008061]

protein phosphatase type 2A
regulator activity [GO:0008601]

ribonucleoprotein complex binding
[GO:0043021]

RNA polymerase Il transcription
cofactor activity [GO:0001104]

protein transporter activity
[GO:0008565]

GTPase activity [G0:0003924];
protein heterodimerization activity
[GO:0046982]; signal transducer
activity [GO:0004871]

structural constituent of ribosome
[G0:0003735]

1-acylglycerophosphocholine O-
acyltransferase activity
[GO:0047184]; calcium ion binding
[GO:0005509]; lysophospholipid
acyltransferase activity
[GO:0071617]

MutSalpha complex [G0:0032301]; nuclear
chromosome [G0O:0000228]

extracellular region [GO:0005576]; extracellular
space [GO:0005615]

centriole [GO:0005814]; cytoplasm
[GO:0005737]; protein phosphatase type 2A
complex [GO:0000159]

nucleolus [GO:0005730]; nucleoplasm
[GO:0005654]; preribosome, large subunit
precursor [GO:0030687]

mediator complex [GO:0016592]; nucleus
[GO:0005634]

AP-3 adaptor complex [GO:0030123]; clathrin-
coated vesicle membrane [GO:0030665];
endoplasmic reticulum [GO:0005783]; Golgi-
associated vesicle [GO:0005798]; Golgi stack
[GO:0005795]; late endosome [GO:0005770]

cytoplasm [GO:0005737]; heterotrimeric G-
protein complex [GO:0005834]; plasma
membrane [GO:0005886]; rhabdomere
[GO:0016028]

ribosome [GO:0005840]

endoplasmic reticulum [GO:0005783];
endoplasmic reticulum membrane
[GO:0005789]; Golgi apparatus [GO:0005794];
Golgi membrane [GO:0000139]; integral
component of membrane [GO:0016021]; lipid
particle [GO:0005811]
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Q9Vv3Q2

Q6V3ve

B3M383

P25439

Q7YZA2

Q24742

P20659

Q9VGW6

Q9VM75

BAGT53

Q9w445

OR35A_DROME

THR_DROVI

SPNE_DROAN

BRM_DROME

Y7065_DROME

TRX_DROVI

TRX_DROME

MCM5_DROME

HEAT1_DROME

DAAF1_DROPE

MCTS1_DROME

detection of chemical stimulus involved in sensory
perception of smell [GO:0050911]

cell division [GO:0051301]; Malpighian tubule
morphogenesis [GO:0007443]; mitotic sister
chromatid segregation [GO:0000070]

gene silencing by RNA [G0:0031047]; meiotic cell
cycle [GO:0051321]; multicellular organismal
development [GO:0007275]; oogenesis
[GO:0048477]; spermatogenesis [GO:0007283]
ATP-dependent chromatin remodeling
[GO:0043044]; axonogenesis [GO:0007409];
dendrite guidance [GO:0070983]; dendrite
morphogenesis [GO:0048813]; hemocyte
proliferation [G0:0035172]; hippo signaling
[G0:0035329]; histone H3-K27 acetylation
[GO:0043974]; imaginal disc-derived leg
morphogenesis [GO:0007480]; imaginal disc-derived
wing margin morphogenesis [GO:0008587]; imaginal
disc-derived wing vein morphogenesis
[GO:0008586]; imaginal disc-derived wing vein
specification [GO:0007474]; intestinal stem cell
homeostasis [GO:0036335]; muscle organ
development [GO:0007517]; negative regulation of
G1/S transition of mitotic cell cycle [GO:2000134];
negative regulation of neuroblast proliferation
[GO:0007406]; neurogenesis [GO:0022008]; neuron
development [GO:0048666]; oogenesis
[GO:0048477]; phagocytosis [GO:0006909]; positive
regulation of epidermal growth factor receptor
signaling pathway [G0O:0045742]; positive regulation
of stem cell proliferation [GO:2000648]; positive
regulation of transcription, DNA-templated
[GO:0045893]; regulation of innate immune
response [GO:0045088]; regulation of transcription
from RNA polymerase Il promoter [GO:0006357];
transcription, DNA-templated [GO:0006351]

multicellular organismal development
[GO:0007275]; transcription, DNA-templated
[GO:0006351]

axon guidance [GO:0007411]; germ cell migration
[GO:0008354]; histone acetylation [GO:0016573];
histone H3 acetylation [GO:0043966]; histone H3-K4
methylation [GO:0051568]; histone methylation
[G0:0016571]; positive regulation of transcription
elongation from RNA polymerase Il promoter
[G0:0032968]; regulation of response to DNA
damage stimulus [G0O:2001020]; transcription, DNA-
templated [GO:0006351]

chromosome condensation [GO:0030261]; DNA
duplex unwinding [GO:0032508]; DNA
endoreduplication [GO:0042023]; DNA replication
initiation [GO:0006270]; meiotic nuclear division
[GO:0007126]; resolution of meiotic recombination
intermediates [GO:0000712]

cellular response to starvation [GO:0009267];
maturation of SSU-rRNA from tricistronic rRNA
transcript (SSU-rRNA, 5.8S5 rRNA, LSU-rRNA)
[GO:0000462]; neurogenesis [GO:0022008]; positive
regulation of transcription from RNA polymerase |
promoter [GO:0045943]

cilium morphogenesis [G0:0060271]

positive regulation of translational initiation
[GO:0045948]; translation reinitiation [GO:0002188]

odorant binding [G0O:0005549];
olfactory receptor activity
[GO:0004984]

ATP binding [GO:0005524]; helicase
activity [GO:0004386]; metal ion
binding [G0:0046872]; nucleic acid
binding [G0:0003676]

ATPase activity [GO:0016887]; ATP
binding [G0:0005524]; helicase
activity [GO:0004386]

histone methyltransferase activity
(H3-K4 specific) [G0:0042800];
sequence-specific DNA binding
[G0:0043565]; transcription factor
activity, sequence-specific DNA
binding [G0O:0003700]; zinc ion
binding [G0:0008270]

chromatin binding [G0:0003682];
histone methyltransferase activity
(H3-K4 specific) [G0:0042800];
identical protein binding
[GO:0042802]; protein
homodimerization activity
[G0:0042803]; protein phosphatase
1 binding [GO:0008157]; sequence-
specific DNA binding [GO:0043565];
transcription factor activity,
sequence-specific DNA binding
[G0:0003700]; transcription
regulatory region DNA binding
[G0O:0044212]; zinc ion binding
[G0:0008270]

ATP binding [GO:0005524];
chromatin binding [G0:0003682];
DNA helicase activity
[GO:0003678]; DNA replication
origin binding [GO:0003688]

snoRNA binding [G0O:0030515]

dynein binding [G0:0045502]

RNA binding [G0:0003723]
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dendrite membrane [G0O:0032590]; integral
component of membrane [GO:0016021];
plasma membrane [GO:0005886]

cytoplasm [GO:0005737]

cytoplasm [GO:0005737]

brahma complex [GO:0035060]; nucleus
[GO:0005634]; PBAF complex [GO:0070604]

histone methyltransferase complex
[GO:0035097]

histone acetyltransferase complex
[GO:0000123]; histone methyltransferase
complex [GO:0035097]; microtubule associated
complex [GO:0005875]; MLL1/2 complex
[GO:0044665]; nucleus [GO:0005634]; polytene
chromosome [GO:0005700]; transcription
elongation factor complex [GO:0008023]

MCM complex [GO:0042555]; nucleus
[GO:0005634]

90S preribosome [GO:0030686]; small-subunit
processome [G0O:0032040]; t-UTP complex
[GO:0034455]

axoneme [G0O:0005930]

cytoplasm [GO:0005737]



A1ZAI3 FACR2_DROME lipid metabolic process [G0:0006629]; long-chain fatty-acyl-CoA reductase (alcohol- integral component of membrane
fatty-acyl-CoA metabolic process [GO:0035336]; wax  forming) activity [GO:0080019]; [GO:0016021]; peroxisome [GO:0005777]
biosynthetic process [G0:0010025] long-chain-fatty-acyl-CoA reductase

activity [GO:0050062]

Q9Vs29 DSCL_DROME homophilic cell adhesion via plasma membrane identical protein binding integral component of plasma membrane
adhesion molecules [GO:0007156]; neuron [GO:0042802] [GO:0005887]
projection morphogenesis [GO:0048812]

Q9l7u4 TITIN_DROME cell division [G0O:0051301]; locomotion actin binding [G0:0003779]; condensed nuclear chromosome [GO:0000794];
[G0:0040011]; mesoderm development structural constituent of muscle | band [GO:0031674]; microtubule associated
[G0:0007498]; mitotic chromosome condensation [GO:0008307] complex [GO:0005875]; sarcomere
[GO:0007076]; muscle attachment [GO:0016203]; [GO:0030017]; striated muscle myosin thick
muscle organ development [GO:0007517]; myoblast filament [GO:0005863]; Z disc [GO:0030018]
fusion [G0O:0007520]; regulation of hemocyte
proliferation [GO:0035206]; sarcomere organization
[G0:0045214]; sister chromatid cohesion
[GO:0007062]; skeletal muscle tissue development
[G0:0007519]; somatic muscle development
[GO:0007525]; visceral muscle development
[G0:0007522]

P10090 WHITE_DROME cellular biogenic amine biosynthetic process ATPase activity, coupled to cytoplasmic vesicle [GO:0031410]; integral
[G0:0042401]; cGMP transport [GO:0070731]; transmembrane movement of component of membrane [GO:0016021];
compound eye pigmentation [G0:0048072]; eye substances [GO:0042626]; ATP plasma membrane [GO:0005886]
pigment metabolic process [GO:0042441]; eye binding [G0:0005524]; pigment
pigment precursor transport [GO:0006856]; binding [G0:0031409];
gravitaxis [G0:0042332]; male courtship behavior transmembrane signaling receptor
[GO:0008049]; memory [GO:0007613]; activity [GO:0004888]
ommochrome biosynthetic process [GO:0006727];
signal transduction [GO:0007165]; transmembrane
transport [GO:0055085]

Q29DY1 KLP68_DROPS microtubule-based movement [GO:0007018] ATP binding [GO:0005524]; cytoplasm [GO:0005737]; kinesin complex

microtubule motor activity [GO:0005871]; microtubule [GO:0005874];
[GO:0003777]; motor activity microtubule associated complex [GO:0005875]
[GO:0003774]

046089 MMS22_DROME double-strand break repair via homologous nuclear replication fork [G0:0043596]
recombination [GO:0000724]; replication fork
processing [GO:0031297]

P35381 ATPA_DROME ATP hydrolysis coupled proton transport ATP binding [G0O:0005524]; proton- lipid particle [GO:0005811]; microtubule
[GO:0015991]; ATP synthesis coupled proton transporting ATPase activity, associated complex [GO:0005875];
transport [GO:0015986]; electron transport chain rotational mechanism mitochondrial inner membrane [GO:0005743];
[G0:0022900]; growth [GO:0040007]; lipid storage [GO:0046961]; proton-transporting mitochondrion [GO:0005739]; proton-
[G0:0019915]; phagocytosis [GO:0006909]; ATP synthase activity, rotational transporting ATP synthase complex, catalytic
regulation of choline O-acetyltransferase activity mechanism [GO:0046933] core F(1) [GO:0045261]

[GO:1902769]; spermatid development
[GO:0007286]

P39736 BX42_DROME embryonic development via the syncytial DNA binding [GO:0003677] catalytic step 2 spliceosome [GO:0071013];
blastoderm [G0O:0001700]; eye-antennal disc precatalytic spliceosome [G0:0071011]; Prp19
development [GO:0035214]; mRNA splicing, via complex [GO:0000974]
spliceosome [GO:0000398]

B3MIF1 EIF3C_DROAN formation of translation preinitiation complex translation initiation factor activity eukaryotic 43S preinitiation complex

[GO:0001731]; regulation of translational initiation
[G0:0006446]

[GO:0003743]

[GO:0016282]; eukaryotic 48S preinitiation
complex [GO:0033290]; eukaryotic translation
initiation factor 3 complex [GO:0005852]
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Mivaxag 4. Zyetikég ek@paoes (1092) TOV PETAYPAYOV TOV GVTIGTOL(OVV 6E TENTION GTOVS UVOTAPAYOYIKOVG L6TOVG 6E GOYKPLoN NE ToV 16T6 eAéyyov GUT (oriacy dmov p < 0.005)

Metdypago TovOnkn blast_hit|Evalue|bitscore FAGs npocvlevKTIKa — FAGs petacvievkTiKG — GUT - MAGs GUT - MAGs ‘Opyew Mpo/Meta-
GUT GUT TPOGVLEVKTIKG HETUGVLEVKTIKG, GVLEVKTIKG

log2FC log2FC log2FC log2FC log2FC
NA NA

€28791_g1_il Before Mating NA NA NA NA NA NA NA

19149 g1 i1 Before Mating sp|Q29CU2|RS3A_DROPS|7e-168|475 - -0.8167261  0.1772538 0.252956 0.69065 0.9026975 = 0.1364054 NA NA
c40343_g1_i1 Before Mating NA NA NA NA NA NA NA NA NA NA
¢53521_g2_il Before Mating NA NA NA NA NA NA NA NA NA NA NA
c50896_g1_il Before Mating NA NA NA NA NA NA NA NA NA NA NA
c12447_g1_il Before & After Mating - -1.765412 0.0131762 NA NA
58251_g1_il Before Mating sp|P08736|EF1AL_DROME]0.0/903 1.385727301 0.00965  -0.5134955  0.3966015 0.196243 0.762755 0.9878088  0.1027242 NA NA
32983 g1_il Before Mating NA NA NA NA NA NA NA NA NA NA NA
c51247 gl il After Mating sp|Q503E1|INT11_DANREJ0.0[202 _- -0.527151 0.3921002 -0.22774 0.657737 0.6327157  0.3035571 NA NA
84026_g1_il Before Mating NA NA NA NA NA NA NA NA NA NA NA
49413 g1 i1 Before Mating sp|Q9VIA7|MCCB_DROME|0.0[1028 _- -0.1646686  0.811019 -0.50808 0.349434 -0.279179  0.5978193 NA NA
c41479_gl_i2 Before Mating NA NA NA NA NA NA NA NA NA NA NA
102929 g1_i1  Before Mating NA NA NA NA NA NA NA NA NA NA NA
c75091_g1_il Before Mating NA NA NA NA NA NA NA 3.4406427  0.6209677 NA NA

c42884_gl_il Before Mating sp|Q9WAL1|RM33_DROME|5e-30[116 _-_— 1.784256 0.015257 1.7002683  0.0200415 NA NA

¢57771_g2_il Before Mating splQ14667|K0100_HUMANI7.0]36.2 0.829018881 0.32898  -0.4528858  0.563052 0.145505 0.890081 0.8058135  0.2657612 NA NA
49224 _g1_i1 Before Mating NA NA NA NA NA NA NA NA NA NA NA
¢56147_g1_il After Mating sp|Q8BK75|ELP6_MOUSE|0.045(39.7 0.990219731 0.11542  -0.4028543  0.554157 0.34825 0.604189 0.4856146  0.4694121 NA NA
¢57633_g2_i2 Before & After Mating - -3.538541646 0.62097 NA NA NA NA 3.4406427  0.6209677 NA NA
c57492_g2_il Before Mating sp|A1L162|ERIC2_HUMAN|2e-08/60.1 | -3.538541646 0.62097 = -6.6153232  0.0163992 4.054783 0.432796 54200061 = 0.0847412 NA NA
c49805_g2_i1 Before Mating NA NA NA NA NA NA NA NA NA NA NA
c57872_gl_il After Mating sp|QIW3V8|ALG8_DROME|9e-179[545 _- 0.42340166  0.5710039 -0.4882 0.536992 -0.62423 0.4271957 NA NA
¢40025_g1_i1 Before Mating NA NA NA NA NA NA NA NA NA NA NA
€55040_g1_i1 Before Mating NA NA NA NA NA NA NA NA NA NA NA
¢56988_g2_il Before Mating splQ9Y297|FBW1A_HUMAN]|0.0/821 0.539658645 0.33871  -1.138163  0.0662676 0.573288 0.357919 0.8815623  0.1542955 NA NA
c51296_g1_il Before Mating sp|P14318|MP20_DROME|3e-106/330 -0.094127882 0.90157 -_ 0.335999 0.587026 1.3613925 = 0.0265389 NA NA
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Mivekag 5. Avdiven ORF tev petaypioov mov avrioToyOnKay QucpaTocKOTIKG pE TEXTIOW (* : To mentidio civar mapdv oe dido, pikpotepo ORF tov petaypdpov mov ¢ diver BLASTP hits)

Kodwkog Epgavien nentidiov ota Epogavien Mentidro mapov oto ORF BLASTP

HETOYPAYOVL FAGS ot cuvOnkn: HETAYPEYOVL
G6TOVG LOTOVG:

petagpaocpévo ORF — — - z :
AvayvooTtiké mhaiclo Méye0og peta@pacpévon Hit
ORF

€12447_g1_il Before & After Mating MAGSs/FAGs + 1 192 | Ceratoxin A|Ceratitis capitata

€97331_g1_il Before Mating MAGSs/FAGs + 3 84 | ompA|Maritimibacter alkaliphilus

€19149 g1_il Before Mating MAGSs/FAGs + 1 269 | RS3A|Drosophila yakuba

c49413 g1_il Before Mating MAGSs/FAGs - 1 583 | carboxylase b-chain methylcrotonoyl-CoA|Bactrocera oleae
€51247_g1_il After Mating MAGs/FAGs - 3 1033 | sry H-1|Bactrocera oleae

€56147_g1_il After Mating MAGSs/FAGs +* 3 268 | ELP6|Ceratitis capitata

€56988_g2_il Before Mating MAGSs/FAGs - 1 587 | UBAP1|Bactrocera dorsalis

c57771_g2_il Before Mating MAGs/FAGs - 1 2287 | KIA0100|Bactrocera oleae

c57872_g1_il After Mating MAGs/FAGs + 3 1599 | Dolichyl pyrophosphate alpha-1,3-glucosyltransferase|Bactrocera oleae
€58251_g1_il Before Mating MAGSs/FAGs + 2 464 | Elongation Factor 1-alpha 1|Bactrocera oleae
c42884_g1_il Before Mating MAGs/FAGs - 3 65 | L33 ribosomal protein|Bactrocera cucurbitae
€51099_g2_i2 Before Mating MAGSs/FAGs + 3 210 | Icaparin-like|Bactrocera oleae

c57492_g2_il Before Mating MAGSs/FAGs - 2 448 | DDB_G0288805|Bactrocera oleae
€51296_g1_il Before Mating MAGSs/FAGs + 3 185 | Muscle-specific Protein 20 |Bactrocera oleae
€57633_g2_i2 Before & After Mating MAGs/FAGs - 2 48 | -

€75091_g1_il Before Mating MAGSs/FAGs - 3 38 | -

€28791_g1_il Before Mating Testes - 1 97 | -

c40343_g1_il Before Mating - - 2 39 | -

€53521_g2_il Before Mating - - 1 100 | -

€50896_g1_il Before Mating - - 2 30 | -

€32983 g1_il Before Mating - - 2 58 | -

€84026_g1_il Before Mating - - 2 136 | -

c41479_g1_i2 Before Mating - - 3 157 | -

€102929_g1_i1 Before Mating - - 2 27 | -

€49224 g1_il Before Mating - - 2 38 | -

€49805_g2_il Before Mating - - 2 91 | -

€40025_g1_il Before Mating - - 3 30 | -

€55040_g1_il Before Mating - - 2 95 | -
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XP_004523341.1
WP_008329170.1
XP_002099572.1
XP_014103629.1
XP_014093312.1
XP_004530004.1
XP_011211222.1
XP_014094229.1
XP_014101855.1
XP_014093560.1
XP_011188950.1
XP_014101837.1
XP_014092398.1
XP_014099975.1



Nivakag 6. Accessory gland proteins anoé ta €i6n D.melanogaster, A.gambiae, C.capitata mov Xpnotponot

Drosophila melanogaster

Hdc
Eps-15
sens-2
gsb

prd
Toll6
poml
pyx
pAbp
scramb1
TpnC47D
Rab3
Cul-4
Syx17
Takr86C
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Cyp304al
Cyp6a2
Cyp12b2
Cyp6a2
Acp70, SP
spi

sgh

spo

cwo
mwh
Mkrn1
tam
CG16936
CG6654
CG5973

CG4774
G0196
CG15439
CG4688
CG7872
CG5644
CG30053
CG6296
CG8539
CG13699
CG34290
CG34290
CG8323
CG8539
CG9701

CG31705
CG8172
CG15065
CG2137

AGAP009001
AGAP009189
AGAP009190
AGAP009191
AGAP009339
AGAP009377
AGAP009699
AGAP010358
AGAP010359
AGAP010637
AGAP010720
AGAP010861
AGAP012315
AGAP012680
AGAP012681
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AGAP012706
AGAP012807
AGAP012855
AGAP012986
AGAP013714
AGAP013731
AGAP013734
AGAP013776
AGAP000107
AGAP000139
AGAP000355
AGAP000754
AGAP000831
AGAP000843
AGAP000916

AGAP000918
AGAP000920
AGAP000926
AGAP000927
AGAP001039
AGAP001510
AGAP002181
AGAP002824
AGAP003067
AGAP003736
AGAP003749
AGAP003844
AGAP0O04761
AGAP005239
AGAP005255

AGAP005504
AGAP005684
AGAP005859
AGAP006362
AGAP006425
AGAP006589
AGAP007339
AGAP008019
AGAP008070
AGAP008071
AGAP008116
AGAP008203
AGAP008439
AGAP008997
AGAP009352

Anopheles gambiae Ceratitis capitata

DQ406805
DQ406817
DQ406806
DQ406807
DQ406809
DQ406808
DQ406810
DQ406811

DQ406813
DQ406814
DQ406815
DQ406816
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Abstract

Background: Olive cultivation blends with the history of the Mediterranean countries since ancient times. Even
today, activities around the olive tree constitute major engagements of several people in the countryside of both
sides of the Mediterranean basin. The olive fly is, beyond doubt, the most destructive pest of cultivated olives. The
female fly leaves its eggs in the olive fruit. Upon emergence, the larvae feed on the olive sap, thus destroying the
fruit. If untreated, practically all olives get infected. The use of chemical insecticides constitutes the principal olive
fly control approach. The Sterile Insect Technique (SIT), an environmentally friendly alternative control method, had
been tried in pilot field applications in the 1970s, albeit with no practical success. This was mainly attributed to the
low, non-antagonistic quality of the mixed-sex released insects. Many years of experience from successful SIT
applications in related species, primarily the Mediterranean fruit fly, Ceratitis capitata, demonstrated that efficient SIT
protocols require the availability of fundamental genetic and molecular information.

Results: Among the primary systems whose understanding can contribute towards novel SIT approaches (or its
recently developed alternative RIDL: Release of Insects carrying a Dominant Lethal) is the reproductive, since the
ability to manipulate the reproductive system would directly affect the insect’s fertility. In addition, the analysis of
early embryonic promoters and apoptotic genes would provide tools that confer dominant early-embryonic
lethality during mass-rearing. Here we report the identification of several genes involved in these systems through
whole transcriptome analysis of female accessory glands (FAGs) and spermathecae, as well as male testes. Indeed,
analysis of differentially expressed genes in these tissues revealed higher metabolic activity in testes than in FAGs/
spermathecae. Furthermore, at least five olfactory-related genes were shown to be differentially expressed in the
female and male reproductive systems analyzed. Finally, the expression profile of the embryonic serendipity-a locus
and the pre-apoptotic head involution defective gene were analyzed during embryonic developmental stages.

Conclusions: Several years of molecular studies on the olive fly can now be combined with new information from
whole transcriptome analyses and lead to a deep understanding of the biology of this notorious insect pest. This is a
prerequisite for the development of novel embryonic lethality female sexing strains for successful SIT efforts which,
combined with improved mass-reared conditions, give new hope for efficient SIT applications for the olive fly.

Background

When Athena, the goddess of peace and wisdom, offered
an olive tree to the people of Attica to sway them into
choosing her name for their city - and not that of her
brother’s Poseidon - neither she nor the people of Attica
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were aware of the ‘worm’ that could destroy the precious
fruit of that tree. That was described much later in the
3rd century AD, by the botanist Theophrastus who, in his
works “Enquiry into Plants” and “Causes of Plants” [1],
talked about the ‘worm underneath the skin of the olive
that destroys the fruit’. Indeed, the female olive fly (Bac-
trocera oleae, Rossi) lays her eggs in an olive fruit and the
resulting larva feeds on the olive sap, opening channels
inside it, thus destroying it. In this way, a female fly can
damage more than 300 olives in her lifetime. Given the

© 2014 Sagri et al,; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
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fact that during the summer and fall months about five
generations of these flies are born, one can imagine the
cumulative damage that can take place in an olive orch-
ard. If untreated, practically every single olive will get
infested. It is estimated that due to olive fly infestation
olive oil production is reduced by more than 30%
annually [2].

Control of these flies is traditionally based on cover or
bait sprays with chemical insecticides. During the last
40-50 years, organophosphate insecticides have been
extensively used against the olive fly, mainly dimethoate
and fenthion. More recently, pyrethroids as well as the
naturalyte spinosad have been added in the arsenal
against the olive fly. The use of chemical pesticides,
however, entails many known hazards. Among these are
ecological disturbances, the development and spread of
insecticide resistance, harmful toxicological effects on
human health [3]. Many of these risks are apparent not
only to scientists but also to growers and consumers
who require a cleaner and safer environment as well as
products of high quality. Alternative, environmentally
friendly control methods against insect pests, such as
the Sterile Insect Technique (SIT) have been experimen-
ted in the past with considerable success [4]. The SIT
involves the mass production, sterilization and subse-
quent release of the sterilized insects [5]. The sterilized
males will mate with wild females, whose unfertilized
eggs will never hatch, thus reducing the numbers of the
following generation. In theory, if continued releases are
performed over several consecutive generations, the
population will progressively be reduced and, eventually,
a total eradication could occur.

Given the substantial economic burden of the olive fly in
olive producing countries and the concerns raised about
the heavy use of insecticides to control the flies, the SIT
was proposed [6] and implemented in two pilot efforts. In
the early 1970s, about 150,000 laboratory-reared male and
female flies were sterilized by gamma-irradiation and sub-
sequently released in the environment [7]. Although initi-
ally the releases seemed to contribute to low infestation
levels, by the end of the season olives were as highly
infested as in the two nearby control plantations. The ster-
ilized flies were proven ineffective to reduce infestation.
Similar results were obtained in a second pilot SIT effort
that took place in the late “70s in a small Greek island.
These unsuccessful pilot experiments led to funding sus-
pension and the eventual abandonment of the program
[8-10]. Apart from the high cost and labor-intensive rear-
ing of the olive fly, extensive research that followed these
first pilot efforts revealed several key issues of olive fly
biology that should have been sorted out before a success-
ful SIT could be implemented. The first issue regarded
assortative mating of the released and wild populations.
Laboratory-reared flies mated several hours before
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scotophase whereas wild flies mated at the end of the
photophase [11]. Apparently, mass-laboratory rearing
caused substantial alterations in the genetic makeup of the
flies due to selective pressures in the artificial laboratory
environment [12,13]. The second issue regarded the qual-
ity of the radiation-sterilized mass-reared flies. Radiation
did not leave the vigor of the flies unaffected [14]. Another
factor that probably exacerbated the low fitness of the
laboratory reared flies was the use of antibiotics in the
flies’ diet that destroyed the endosymbiotic bacteria that
are now known to play a very important role in the organ-
ism’s fitness [15-19]. Finally, but equally importantly,
extensive stinging of the olive fruits from the released
females led to further fungal infestation [7].

Since those early years, several molecular and genetic
studies have changed B. oleae’s research landscape. First,
the development of microsatellite markers [20] and the
analysis of the mitochondrial genome [21] have offered
tools for a fairly detailed analysis of population structure
and dynamics in the Mediterranean basin [22-26]. Second,
cytogenetic analysis, including in situ hybridization of
several molecular markers, established the details of the
chromosomal complement [27-31]. Third, isolation and
characterization of various genes has shed light on impor-
tant processes such as insecticide resistance [32-35],
female germline differentiation and morphogenesis of epi-
dermal cells [36], enzyme catalytic mechanisms [37], sex-
determining cascades [38,39]. Fourth, an initial assessment
of the genome of the olive fly was gained by an accurate
estimate of its size [40] and the characterization and analy-
sis of centromeric repeats [41] and several EST loci [42].
This was followed by a whole transcriptome analysis with
454 pyrosequencing [43]. Fifth, B. oleae was successfully
transformed with the use of a Minos-based transposon
[44]. Transformation efforts recently led to the develop-
ment of piggyBac-based conditional female-lethal olive fly
strains that provide highly penetrant female specific lethal-
ity, dominant fluorescent marking and genetic sterility
[45]. Sixth, B. oleae was recently trans-infected with a
cherry fly Wolbachia strain and shown to induce complete
cytoplasmic incompatibility in the fly [46]. Finally, the
experience gained during the first two pilot SIT efforts
and the relevant research that followed, underlined a few
key requirements for the maintenance of high quality and
well-fit mass-reared olive flies (reviewed in [47]). Among
them were changes in larval and adult diets (eg removal of
antibiotics) that would preserve the endosymbiotic flora
(that is now known to improve fitness) and occasional
enrichments of the long-term laboratory colonies with
wild individuals (that provide natural vigor). These
achievements have renewed the interest in using SIT for
olive fly control. In fact, there is a large international effort
led by the Joint Division of the Food and Agricultural
Organization and the International Atomic Energy Agency
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(FAO/IAEA) to develop a vigorous laboratory olive fly
strain that could be used in such new SIT efforts.

Further scientific and technological developments, in
addition to successful SIT applications in other insects,
point to the direction olive fly research could go. Indeed,
SIT has proven particularly effective in the medfly, the
prototype Tephritid species where most genetic and mole-
cular tools have been developed. One of the most active
medfly research areas in recent years has been the devel-
opment of the RIDL technology. RIDL (Release of Insects
carrying a Dominant Lethal; [48,49]) is a variant of the
conventional SIT, in which sterilization of the released
insects is induced not by irradiation but by homozygocity
for a dominant lethal gene. Mating with wild individuals
results in offspring that are heterozygous for the lethal
gene leading to the death of all progeny [50,51]. This
dominant lethal gene can be placed under the control of
an inducible early embryonic female promoter [51,52] that
could achieve genetic sexing at a very early developmental
stage. In this way, both genetic sexing and sterilization can
be accomplished by the same construct. One other active
research area regards the analysis of biological systems
with relevance to SIT. Of particular interest are those that
regard reproduction and olfaction. The first one is
involved in successful mating and egg development, while
the second in food and mate localization. A possible
manipulation of either or both of these systems would
severely affect the destructive ability of the flies. In that
sense, transgenic flies could be developed in which genes
regulating food and mate recognition or fertility are
knocked-down, over-expressed or mis-expressed (depend-
ing on the case). Such flies would be safer and more effi-
cient to be released in control programs in an SIT context.

The falling prices of next generation sequencing make
it now possible to sequence the entire transcriptome of
non-model organisms under different settings and iden-
tify differentially expressed genes relevant to the chosen
conditions. Subsequently, these genes can be manipu-
lated in vitro and re-introduced into the genome of the
organism through well-established transgenic technolo-
gies. In a first attempt to explore the relevant-to-SIT
transcriptome of the olive fly, we present differences
observed in female and male reproductive systems and
we examine the differential expression of olfactory genes
in the same tissues. Finally, we assess the developmental
expression of two of the most commonly used early
embryonic genes.

Results and discussion

1. Sequencing and annotation

1.1. Solid ABI sequencing and reads assembly

In order to explore differentially expressed genes in the
transcriptome of reproductive organs of the olive fly
that could be useful in SIT development, the entire
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transcriptomes from female accessory glands and sper-
mathecae were compared to male testes. For transcrip-
tome assembly, the sequences from these two libraries
(FEMALE and MALE) were combined with two more
obtained from heads of spinosad-sensitive (LAB) and
spinosad-resistant (SPIN) olive flies [53]. Paired-end
sequencing with 35nt and 50nt read sizes was performed
for each library and a total of 122,623,894 read pairs was
obtained. All reads of the libraries were pooled to obtain
a reference transcriptome assembly using SOAPdenovo
assembler [54].

1.2. Sequence annotation

Annotation of the assembled sequences was obtained by
aligning the 69,359 assembled B. oleae sequences against
the NCBI non-redundant (Nr) protein database using
blastx and collecting the annotations with the BLAST2GO
tool [55]. Using an E-value threshold of <le™®, 20207
(29.13 %) of the contigs were aligned. Of the 69,359 con-
tigs, 23,042 (33.22%) have almost exact hits in the B. oleae
transcriptome of Pavlidi et al [43] (E-value <1e™).

2. Female vs male differential expression

The Cuffdiff [56] tool was used in order to reveal the dif-
ferentially expressed genes between the reproductive sys-
tems of female and male flies, a stringent cutoff (p value
adjusted for multiple testing, called q value <0.05) was
used. This resulted in 1568 differentially expressed tran-
scripts in the FEMALE vs. MALE comparison. Three hun-
dred and thirty of these transcripts were up-regulated in
FEMALE, while 1238 were up-regulated in MALE B. oleae
flies. The top 40 up-regulated genes in each category are
listed in Table S1. The entire lists of all significantly
(q<0.05) up-regulated genes in FEMALE and MALE are
given in Tables S3 and S4, respectively.

An M-A plot was constructed for comparison of the
genes for FEMALE vs MALE flies with q value < 0.05.
In Figure 1 the de-regulated genes are depicted in red.

Functional annotation was made for the assembled
sequences of the significantly differentially expressed
female- and male- specific genes mentioned in Table S1,
based on gene ontology (GO) categorization obtained
using BLAST2GO. The FEMALE and MALE GO analy-
sis performed for biological process of the top 40 female
and male expressed genes is shown in Figure 2. In gen-
eral, more GO terms appear in female tissues than in
male (16 vs 12), a point that holds even in deeper GO-
term analysis. This can be attributed to the fact that the
FEMALE library was comprised of both FAGs and sper-
mathecae, while the MALE from testes only. Further-
more, there were more male- than female-specific genes
involved in metabolism and development, a fact that can
be attributed to sperm activity in the MALE tissue.
Finally, the presence of three immune system process
genes in the female list should be noted. In fact, increased
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Figure 1 M-A plot of gene expression for female and male
flies. Genes up-regulated in females have positive M values.
Significantly differentially expressed genes (g-value < 0.05) are
shown in red.

levels of immune response genes have been found in
transcriptome analyses of insect female reproductive sys-
tems, particularly after mating [57,58]. Upregulation of
these genes may assist females to combat pathogens
introduced during copulation. Alternatively, it could be a
result of female’s perception of sperm as non-self
molecules.
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A more direct comparison between FEMALE-only and
MALE-only GO-term distribution is shown in Figure 3.
Interestingly, numbers of GO-terms for biological pro-
cess appear different in the two datasets, suggesting a
different complexity of the studied female and male
reproductive tissues. In most terms, there are more
male- than female-specific transcripts that are differen-
tially expressed. Many of these terms (cell cycle, intra-
cellular organelle part, primary metabolic process,
organic substance metabolic process, macromolecule
metabolic process, cellular metabolic process, multicellu-
lar organismal development) refer to higher metabolic
processes. This could be attributed to higher metabolic
and cellular activity that takes place in the testes before
mating.

3. Genes that might be implicated in sexual
differentiation in B. oleae

In order to validate the differential expression of various
genes observed after the RNAseq analysis of reproduc-
tive tissues of female and male olive flies, further func-
tional analysis was performed for twelve genes that were
differentially expressed in female accessory glands and
spermathecae, on one hand, and male testes, on the
other (Figure 4). These genes were selected on the basis
of known involvement in sexual differentiation in other
insects. Seven of them were selected from the 1238 sig-
nificantly up-regulated in MALE (Table S4): ki2 (male
fertility factor ki2), ki3 (male fertility factor ki3), kI5
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Figure 3 GO-terms (GO-Slim) differentially distributed between male and female transcriptomes. Contigs expressed only in female tissue
are used as the test set (red bars) and contigs expressed only in male tissues as the reference set (blue bars).

(male fertility factor kI5), ory (occludin-related Y pro-
tein), fem-1 (sex-determining protein fem-1), gas8
(growth arrest specific protein 8) and lobo (lost boys).
Three more genes that were up-regulated in MALE [ix
(intersex), pbl (pebble) and hcf (host cell factor C1)] and
two that were up-regulated in FEMALE [sox and pcp
(pupal cuticle protein 78E)], albeit with lower statistical
power (i.e., ¢>0.05) were also selected for further
validation.

3.1. Drosophila Y-linked genes ki3, kI5 and ory
Quantitative RT-PCR confirmed the elevated expression
of ki2, kI3, ki5 and ory in male testes of the olive fly
(Figure 5). In Drosophila melanogaster, kI3 and k5 (along
with k/2) are known Y-linked fertility factors. The lack of
ki3 or kI5 causes the loss of the outer arm of the sperm
tail axoneme [59], a structure known to contain the
molecular motor protein dynein in other organisms [60].

Indeed, Goldstein et al. showed in 1982 that sperm from
mutant /3" and k/5" males lack three discrete high mole-
cular weight proteins with mobility similar to dynein
heavy chains of Chlamydomonas reinhardtii and pro-
posed that these fertility factors are the structural genes
of three different dynein heavy chain proteins [61]. In
1993, Gepner and Hays sequenced part of kIS5 and
showed that it encodes an axonemal -dynein heavy
chain that is expressed in the testes [62].

ory is also Y-linked in D. melanogaster, although details
on this gene are scarce. k/3, kI5 and ory are Y-linked in
12 different sequenced Drosophila genomes [63]. In Dro-
sophila, the closest paralogs of k/2, ki3, and k5 are auto-
somal and not X-linked, suggesting that the evolution of
the Drosophila Y chromosome has been driven by an
accumulation of male-related genes arising de novo from
the autosomes [64]. While the most likely function of the
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Figure 4 Functional annotation of differentially expressed sex-differentiation genes. In the left part of the figure, the gene expression
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Figure 5 Validation profiles of differentially expressed sex-
differentiation genes. Differentially expressed sex-differentiation
genes of Figure 4 were further validated by gRT-PCR. Expression in
male testes is depicted in blue color columns and expression in
female accessory glands and spermathecae in red. Standard error of
the mean of the two biological replicates is shown in bars. In all
genes, except sox and pcp, expression in FEMALE and MALE was
significantly different, as determined by t-test (p < 0.05).

three genes in the olive fly might be similar to that of
Drosophila, we have no indication with regard to their
chromosomal localization in the olive fly. Such informa-
tion could shed some light to the evolutionary origin of
the olive fly’s Y chromosome.

3.2. Spermatogenesis and sperm motility genes

One spermatogenesis and two sperm motility genes were
shown to be differentially over-expressed in male olive fly
tissues both in the transcriptome analysis and after q-RT
PCR (Figure 4 and 5). The first locus, sex-determining
protein fem-1 (fem-1), encodes an essential spermatogen-
esis product in Caenorhabditis elegans. Three fem genes,
fem-1, fem-2, and fem-3, have been shown to be essential
for male development [65]. Loss-of-function mutations in
any one of the fern genes prevent all aspects of male devel-
opment and transform the animals that are genetically
males into females [66,67]. The predicted product of the
fem-1 gene is an intracellular protein that contains ankyrin
repeats, which in many other proteins mediate specific
protein-protein interaction [67]. In D. melanogaster, a
fem-1 homolog with similar structure has been found [68].
The second locus, growth arrest-specific protein 8
(Gas8) is a microtubule-binding protein localized to
regions of dynein regulation in mammalian cells. In
mouse, Gas8 is predominantly a testicular protein, whose
expression is developmentally regulated during puberty
and spermatogenesis. In humans, it is absent in infertile
males who lack the ability to generate gametes [69]. Gas8
has not been studied in insects. Finally, lost boys (lobo),
has been shown to affect sperm entry movement into the
female seminal receptacle and does not affect sperm exit
movement from the seminal vesicle of D. melanogaster
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[70]. Given a similar function of these two loci in the olive
fly, over-expression in male testes is expected.

3.3. Sex determination genes

In D. melanogaster, intersex (ix) controls somatic sexual
differentiation only in females, acting near the end of the
sex determination hierarchy. Its product does not have a
known DNA-binding domain and, therefore, it is thought
to act as a transcriptional co-factor for the female variant
of Doublesex protein (DSX), a key gene of the sexual
determination cascade in D. melanogaster [71]. Minimal
differences were observed in ix expression between the
two sexes of the olive flies.

Transcriptome analysis also showed a four-fold over-
expression of sox in female tissues, a result that was not
confirmed after validation. The sox gene family is a group
of related transcription factors that play critical roles in
embryonic development. This family was originally identi-
fied in mammals based on sequence similarity to SRY, the
sex-determining region Y chromosome [72]. In the honey-
bee, as SOX proteins play key roles in gonad differentia-
tion, the SoxE group orthologues were up-regulated in the
drone testes [73]. In Drosophila SoxN is a new group B
Sox gene expressed in the developing CNS and is one of
the earliest transcription factors to be expressed in a pan-
neuroectodermal manner [74].

3.4. Other genes

The Pebble (pbl) gene belongs to a family of GTP
exchange factors that are essential for the construction of
a contractile ring and the initiation of cytokinesis during
the embryonic division cycles of the somatic cells in
D. melanogaster [75,76]. Its role in spermatogenesis has
not been elucidated yet. Expression of pbl in D. melanoga-
ster testes is low [68]. On the other hand, expression in
olive fly testes was found elevated in comparison to
its expression in female accessory glands/spermathecae
(Figure 4 and 5).

Host cell factor C1 (Hcf) is involved in a wide variety of
cellular functions, including regulation of transcription,
cytokinesis, cell cycle progression and chromatin remodel-
ing [77]. The protein is essential for cellular viability and
demonstrates similar activity among a broad range of spe-
cies. A single /icf homolog is also present in Drosophila
(called dHCF) and is expressed in all tissues, although at
relatively low levels [68]. The transcriptome analysis in the
olive fly tissues showed a ~0,2-fold higher expression in
the male tissues. This result was confirmed after qRT-PCR
in the same tissues, where higher levels of expression in
testes were observed in comparison with female accessory
glands/spermathecae (Figure 4 and 5).

Quantitation by RT-PCR confirmed the over-expres-
sion of pupal cuticle protein (pcp) in female accessory
glands/spermathecae as compared to male testes. Cuticle
proteins, along with chitin, are the two components of
insect cuticle. The cuticular proteins seem to be specific
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to the type of cuticle that occurs at stages of the insect
development. Flexible proteins are found in the flexible
cuticle of larva and pupa, but can also be found in the
soft endocuticle of adult insects [78].

Female insects require the steroid hormone 20-hydro-
xyecdysone (20E) in order to activate vitellogenesis, a
process required for egg development. In Anopheles
gambiae mosquitoes, large amounts of 20E are produced
and stored in male accessory glands and subsequently
delivered to female mosquitoes during mating [79].
Pupal cuticle proteins, on the other hand, are known to
accumulate in response to a pulse of 20E [80]. However,
given that FAGs/spermathecae collected were from
unmated females, we cannot offer a plausible explana-
tion for the over-expression of pcps.

4. Validation of olfactory gene differential expression
Insects possess very sensitive chemosensory systems that
can detect and discriminate among a diverse array of
odors. These systems play a crucial role in insect survival
and reproductive success, mediating responses to food
detection, mating and oviposition. Odor recognition is a
coordinated process requiring the combined specificities
contributed by odorant-binding proteins (OBPs) and che-
mosensory proteins (CSPs) as well as odorant receptors
(ORs) (Reviewed in [81]). Insect odorant-binding proteins
(OBPs) are soluble proteins surrounding the extracellular
lymph of olfactory neurons [82]. OBPs are capable of
binding and solubilizing small hydrophobic molecules
from the environment and therefore transport them to
the underlying ORs, which are expressed on peripheral
olfactory receptor neurons. Insect ORs are either iono-
tropic receptors (IRs) or seven-transmembrane proteins
(ORs) with an inverse topology compared to GPCRs, that
form heterodimers of a ligand-binding OR and an ubiqui-
tous highly conserved co-receptor named Orco [83].
These complexes are suggested to constitute ligand-gated
nonselective cation channels triggering the olfactory sig-
naling [81].

While OR expression in olfactory tissues is obvious and
well-established, the distribution of ORs beyond the
olfactory system has also been documented in different
mammalian species [84-86], suggesting that ORs may
play an important role in the ectopic expression of non-
chemosensory tissues. Interestingly, OR expression has
been documented in human and mouse germ cells
[87-91] and recently in mosquitoes [92]. Similarly, other
non-olfactory functions have been reported for OBP-like
proteins including the B proteins of Tenebrio molitor
accessory glands [93], the male specific serum proteins of
Ceratitis capitata [94], and the heme-binding protein of
Rhodnius prolixus [95]. These demonstrate that OBPs are
not restricted to olfaction and are likely to be involved in
broader physiological functions, suggesting that their
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roles may be restricted to general carrier capabilities with
broad specificity for lipophilic compounds [96].

With that in mind, we opted to explore the expression
of various olfactory-related genes in the reproductive sys-
tems under investigation. Twelve olfactory-related genes
were present in the annotated list that resulted from the
transcriptome assembly of the FEMALE and MALE olive
fly tissues (Figure 6), nine of which presented various
levels of over-expression in MALE, whereas the remain-
ing three in FEMALE. In order to get a deeper insight,
the relative expression of five of these genes was further
analyzed in female FAGs/spermathecae, male testes and
male accessory glands (MAGs), before and after mating.

obp83a, obp8a and obp19a genes are over-expressed in
MALE tissue (Figure 6). qRT-PCR revealed that these
genes share the same expression pattern in MAGs. 0bp83a
and obp8a are over-expressed before mating in testes
while 0bp83a and obp19a are over-expressed after mating
in FAGs/spermathecae (Figure 7). All three genes are
characterized by a GOBP (general odorant binding pro-
tein) domain that is also found in their orthologues in
Drosophila melanogaster. This structural domain is found
in pheromone binding proteins, which exist in extracellu-
lar fluid surrounding odorant receptors [97]. The presence
of these OBPs in the reproductive tissues implicates their
interaction with other substrates except the olfactory sys-
tem as transporters in the post-mating events in the male
reproductive system. In fact, D. melanogaster’s obp8a
shows the highest levels of expression in male accessory
glands [98,99] and has been associated with non-olfactory
functions such as RNA transcription [100].

os-d is over-expressed in MALE tissue (Figure 6) while
qRT-PCR showed similar expression patterns in mature
FAGs/spermathecae, MAGs and testes, but no expression
in MAGs before mating (Figure 7). Os-D is a chemosen-
sory protein (CSP) that encodes the antennal protein 10
in D. melanogaster. CSPs are secreted in the sensillum
lymph of insect chemosensory sensilla and some OS-D-
like proteins bind short to medium chain length fatty
acid derivatives with low specificity [101,102]. Their spe-
cific function remains uncertain [103], suggesting a more
general physiological function relating to the transport/
solubility of hydrophobic ligands in various tissues.

or10 showed expression in male tissues (Figure 6) while
qRT-PCR detected same transcriptional profiles in all
three tissues before and after mating (Figure 7). orI0
encodes an olfactory receptor protein and has a G-protein
coupled receptor activity. The expression of ORs in testes
has been reported for a number of species [90,104]. ORs’
function in mammalian sperm is thought to regulate moti-
lity in response to exogenous signals derived from the
existence of sperm-egg chemotaxis in invertebrates. The
small peptides, speract and resact, are secreted by sea
urchin eggs and attract spermatozoa in a species-specific
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manner by stimulating sperm motility and respiration
[105,106]. The presence of a similar chemoreceptor may
be essential in female spermatheca in order to establish a
concentration gradient of a putative chemo-attractant.
Since female accessory glands and spermatheca were dis-
sected together, we are not able at this point to establish
which exact tissue is the source of the observed expression
of or10.

5. Early embryonic gene expression in the olive fly
As mentioned in the Background, promoters of early
embryonic genes in combination with pro-apoptotic cell
death genes are very important tools in inducing dominant
early-embryonic lethality during insect transgenesis [107].
In that regard, the serendipity-o (sry-¢) and head involu-
tion defective (hid) genes were selected for expression eva-
luation during embryonic development in the olive fly.
The embryonic developmental progress begins with the
egg maturation and formation of the zygote, then enters
the stage of blastoderm formation and gastrulation and
ultimately ends with the organogenesis. Accordingly,
three stages of embryogenesis have been also designated
in B. oleae, whose average duration is 65-70h at 25 + 1°C
under standard laboratory conditions [108]. Microscopy
morphological observations in living embryos report that
cellularization of the blastoderm begins 6h after oviposi-
tion and lasts until 10h. During the third stage of organo-
genesis, the ventral furrow formation starts by 22h and
the head and abdominal lobe masses become visible by
46h. Gut and mouth hook formation can be identified by

52h, whereas the development of other systems are dis-
tinct by 60h.

In Drosophila melanogaster, sry-o gene is specifically
transcribed at the blastoderm stage in all somatic nuclei,
from nuclear cycle 11 to the onset of gastrulation [109].
The gene product is required for the complete reorganiza-
tion of the microfilaments at the onset of membrane inva-
gination [110]. sry-« is fast evolving even within the
Drosophilidae [111] and extensive divergence of many
developmental genes within dipterans has also been
reported [112-114]. This was most likely the reason for
the unsuccessful efforts in C. capitata to obtain sry-a by
degenerate PCR on the basis of sequence similarity with
the homologous D. melanogaster [115]. Given the avail-
ability of both D. melanogaster and C. capitata sry-a
sequences in the NCBI database, a homology search in the
B. oleae transcriptome identified the relevant B. oleae sry-
o gene homologue.

Based on this sequence, B. oleae-specific primers were
designed and the expression profiles of sry-oc mRNA were
studied by qRT-PCR analysis at different stages of B. oleae
embryonic development. Eggs were collected throughout
embryogenesis from the time of egg laying to larval hatch-
ing. The selected time points represented embryos at Oh,
4h, 8h, 9h, 10h, 11h, 12h, 15h and 18h after oviposition
(Figure 8, panel A). This analysis revealed that sry-o
mRNA is developmentally regulated during the second
major event in the first stage of embryogenesis. It is initi-
ally present in large amounts just after oviposition (Oh
embryos), following a reduction in 4h embryos. The larger
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olfactory genes. Expression profiles of five olfactory genes [odorant
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d, and odorant receptor 10, or10] as determined by gRT-PCR in
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difference (for P < 0.05) was detected.

amounts of the transcripts among all time points exam-
ined were detected in 8h embryos. This suggests the pre-
sence of maternal mature transcripts which in turn are
eliminated probably in the first event of maternal-to-zygo-
tic transition (MZT). The subsequent wave of ‘zygotic’
activity requires zygotically synthesized transcripts [116].
In D. melanogaster as well as in C. capitata, sry-a is
expressed only in the zygote [117]. However the retrieved
B. oleae transcript shared greater amino acid similarity to
the D. melanogaster CG8247 gene than to sry-a, as was
also reported for the Ccsry-o like gene [118]. The ortholo-
gous CG8247 in D. melanogaster is characterized as a
sry-o-like gene being also involved in cellular blastoderm
formation. However, it is maternally inherited in contrast
to sry-o, demonstrating a different mechanism of molecu-
lar control of transcription. In our case Bosry-o like gene
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Figure 8 Expression profile analysis during the early stages of
embryogenesis. Expression levels of A) Bosry-a and B) Bohid in
individual eggs collected at different time points during embryonic
development, as determined by qRT-PCR. Standard error of the

mean of two biological replicates per time point is depicted in bars.

seems to be maternally supplied in the embryos as mature
transcripts. Previous studies have designated that the cel-
lular blastoderm formation in C. capitata occurs within
9 h and 11 h after oviposition [115]. In accordance with
C. capitata, a relative Tephritid species, we suggest that
the cellurarization process in B. oleae during embryogen-
esis also occurs at 8h, since the sry-o transcripts were
detected at higher levels during this time.

6. Apoptotic gene expression

At the same time, head involution defective (hid), known
to have a central role in apoptosis pathway, was also
selected for further study. Apoptosis is a genetically con-
trolled mechanism of cytological events that results in
programmed cell death. During development, pro-
grammed cell death plays a key role by eliminating
unwanted cells from a variety of tissues, such as, for
example, larval tissues during insect metamorphosis
(Reviewed in [119]). A series of caspases, a family of
cysteine proteases, play a central role during apoptosis.
Once activated, caspases can cleave more than 100 dif-
ferent cell target proteins, bringing about ultimately the
cell death [120]. Regulators of caspase activation may
either promote apoptosis (pro-apoptotic) or inhibit
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apoptosis (anti-apoptotic). Drosophila Hid belongs to a
family of pro-apoptotic proteins which act as antagonists
of IAPs (Inhibitor of Apoptosis Proteins), thus resulting
in caspase activation and apoptosis [119,121,122]. Such
pro-apoptotic genes have been used in transgenic con-
trol systems for pest insects. In tetracycline-suppressible
systems for female-specific lethality and conditional
embryonic expression of a Drosophila 4id-containing
transgene, for example, 100% lethality was observed in
Drosophila [123], as well as in the Tephritid flies Cerati-
tis capitata [117] and Anastrepha suspensa [124].

The developmental regulation of Bohid was explored
by determining the transcript levels during embryogen-
esis. A qRT-PCR approach with species-specific primers
was used to evaluate the expression pattern of hid in
embryos at 0 h, 4 h, 8 h, 9 h, 10 h, 11 h, 12 h, 15 h,
18 h after oviposition. Based on D. melanogaster hid
expression pattern, no expression was expected in
embryos prior to formation of the syncytial blastoderm
[125]. Indeed, until 8h no transcripts were detected. hid
expression was first detected at 12h and peaked during
15h (Figure 8, panel B).

It is noteworthy that most developmental programmed
cell death occurs during the gastrulation process of
D. melanogaster embryonic development [126], suggest-
ing that the onset of this period in B. oleae could be
defined approximately at 12h, occurring mainly within
15-18h.

However, further examination of the pro-apoptotic func-
tion of hid gene is required in order to explore its ability of
inducing apoptosis in B. oleae cells. Specific lethal embryo-
nic phenotypes need to be obtained to characterize its role
in the cell-death pathway. Ongoing analysis for the isola-
tion of the complete gene will provide the essential tools
for the generation of an endogenous effective lethal effec-
tor system.

Conclusions

In serious agricultural pests (like the olive fly) which are
not model experimental organisms (unlike the medfly),
the major focus of most scientific research is, in the end,
directed towards control of the pest. Old and new environ-
mental concerns and sensibilities, that regard mostly
insecticide use, drive science to the quest of alternative,
environmentally friendlier methods of pest control. Time
and again it has been shown that such methods go
through thorough understanding of the biology and ecol-
ogy of the target organism. Since the initial unsuccessful
SIT efforts, molecular and genetic studies in the olive fly
have focused on genetic analyses of natural populations,
cytogenetics, isolation and characterization of genes that
control important biological processes, as well as the iden-
tification and mapping of several microsatellite loci. Just a
few years ago, B. oleae was successfully transformed, an
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achievement that gave new perspective towards the effi-
cient use of the SIT. Lately, this is being coupled with
genomics studies and transcriptomics analyses of various
important systems, as well as efforts in advancing olive fly
mass-rearing, that are setting the ground for the applica-
tion of modern control approaches through the genetic
manipulation of the insect.

Methods

Ethics statement

The study was carried out on laboratory reared olive
flies. No specific permissions are required for these
experiments, since these studies did not involve endan-
gered or protected species.

Fly culture and stocks

Laboratory strain

The laboratory strain of the olive fly (LAB) is part from the
original stock from the Department of Biology, ‘Demokri-
tos’ Nuclear Research Centre, Athens, Greece, and has
been reared in our laboratory for over 15 years. The flies
are reared at 25°C with a 12h light/12h dark photoperiod
in 30x30x30cm?® cages, as described by [127-129].

Egg collection

For embryo analysis, eggs were collected from 10-day old
mated females maintained in our laboratory, which were
fed with artificial adult diet to ensure high oviposition
rates and embryo viability. Adults were exposed to paraffin
oviposition domes for 10 minutes and the eggs were
obtained with a 0.3% propionic acid solution, assigning
this as the start time point. Eggs were maintained in an
incubator according to the standard rearing conditions.

RNA isolation for library preparation and functional
analysis

Total RNA was isolated from female accessory glands
(FAGs) and spermathecae of ~300 female flies and from
testes of ~150 male flies. Four-day old sexually immature
unmated insects were used. For RNA isolation, the TRI-
zol®™ Reagent (Ambion-Invitrogen) was used, following the
instructions of the manufacturer with minor modifica-
tions. RNA extraction was followed by an additional DNA
removal using the TURBO DNA-free Kit (Ambion-Invi-
trogen), according to manufacturer’s instructions. The
integrity of RNA was assessed by 1% agarose gel electro-
phoresis and the purity of all RNA samples was evaluated
at Fleming Institute (Greece) with the use of (Agilent 2100
Bioanalyzer) and NanoDrop (2000).

Whole transcriptome library preparation for next-
generation sequencing with the SOLiID 4 Sequencing
System

RNA transcripts from olive fly FAGs/spermathecae
(FEMALE) and testes (MALE) were used to construct
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two cDNA libraries for sequencing analysis on the
SOLID 4 Sequencing System. More specifically, polyade-
nylated RNA (polyA-RNA) was isolated from 5 ug of
total RNA using the Dynabeads Oligo(dT) kit (Ambion,
Life Technologies Corporation). The isolated polyA-
RNA was randomly fragmented by chemical hydrolysis
at 94°C for 5 minutes and was then treated with antarc-
tic phosphatase to remove phosphate groups from the
fragments’ ends, followed by treatment with T4 polynu-
cleotide kinase to add a Pi at the 5’ end of each frag-
ment. The resulting RNA fragments were hybridized
and ligated to the P1 and P2 adaptor sequences specifi-
cally designed for sequencing with the SOLiD system
(SOLID Total RNA-Seq Kit, Life Technologies Corpora-
tion). The RNA produced was reverse transcribed to
c¢DNA which was then amplified in a 15-cycle PCR. At
this step, the use of different barcoded 3’ PCR primers
from the selection included in the SOLiD barcoding kit
allowed the preparation of cDNA libraries for multiplex
sequencing. From the cDNA produced, only fragments
of average size 200-300 bp were selected with two
rounds of magnetic bead purification (Agencourt
AMPure XP Reagent, Beckman Coulter).

The quality and size of the purified cDNA library was
assessed on the Agilent Bioanalyzer 2100 (Agilent Tech-
nologies Inc.) and with quantitative PCR using the
Library Quant Kit ABI Solid (KAPA Biosystems). A
multiplex library mix (500pM) was used to prepare a
full-slide for analysis on the SOliD 4 Sequencing System
(Applied Biosystems) with 35+50 bp PE-chemistry.

RNA isolation and expression analysis of selected genes
RNA extraction for expression analysis of sexually differen-
tially expressed genes. For the validation of the differential
expression of sexually differentially expressed genes, RNA
was extracted from two pools of 40 pairs of spermathecae/
FAGs and 40 pairs of testes (two biological pool repli-
cates), dissected from an equivalent number of female and
male adult laboratory flies, respectively.

RNA extraction for expression analysis of olfactory and
early embryonic developmental genes. For the validation of
the olfactory genes expression, RNA was extracted from
five female and five male individual insects (five biological
replicates, respectively) before and after mating of the
aforementioned laboratory strain. Two groups of insects
were considered. Firstly, unmated insects, i.e., sexually
mature 7-day old unmated insects (before mating, BM).
Secondly, mated insects, i.e., sexually mature 7-day old
insects that were allowed to mate on the seventh day and
were dissected 12 hours after mating (after mating, AM).
For the validation of the sexually differentially expressed
genes, the RNA isolated for the construction of the two
libraries was used. RNA was extracted using TriZol
reagent according to manufacturer’s protocol.
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For the validation of the early embryonic genes, eggs
were removed from the incubator at different time
intervals throughout embryonic development and total
RNA was extracted from each egg using TriZol reagent
according to the manufacturer’s protocol. Two indivi-
dual eggs (two biological replicates) from the various
time points during the embryonic developmental stages
were used for the extractions.

Following extraction, the RNA was treated with 1.0 unit
of DNase I (Invitrogen) according to manufacturer’s
instructions. In all of the above cases, the total amount of
DNA-free RNA obtained from each tissue (between 400
to 700 ng) was converted into cDNA using 300ng Random
hexamer primers (equimolar mix of N5A, N5G, N5C and
N5T), 200 units MMLYV Reverse Transcriptase (Geneon),
5X reaction buffer, 40mM dNTP mix and 40 units RNase
Inhibitor (GeneOn) according to the manufacturer’s
instructions. Reverse transcription was conducted at 42°C
for 50 min and 70°C for 15 min. The resulting cDNA was
used in the subsequent qPCR reactions.

Specific primers for the amplification of selected differen-
tially expressed genes revealed by the transcriptome analysis
were designed by Primer-BLAST (http://www.ncbi.nlm.nih.
gov/tools/primer-blast) (Table S2). To identify sequences
with homology to the genes sry-or and hid, the orthologous
genes of C. capitata and An. suspensa were used as queries
to search for B. oleae transcripts using tBLASTX in the TSA
Database. Species-specific Blast hits for each of the query
sequences were retrieved (Genbank: GAKB01005111.1,
GAKB01003654.1) and used to design primers (Table S2)
for the subsequent amplification of gene-specific sequences
by quantitative real-time PCR (qRT-PCR).

Relative quantitation was used to analyze changes in
expression levels of the selected genes using a Real-time
PCR approach. Expression values were calculated rela-
tively to the housekeeping rpl19 gene. Rp/19 and 14-3-
3z genes were used as reference in MAGs and testes
while actin3 and a-tubulin in FAGs/spermathecae. The
qRT-PCR conditions were: polymerase activation and
DNA denaturation step at 95 °C for 4 min, followed by
40 cycles of denaturation at 95 °C for 30 s, annealing/
extension and plate read at 56 °C for 30 s and finally, a
step of melting curve analysis at a gradual increase of
temperature over the range 55 °C — 95 °C. In this step,
the detection of one gene specific peak and the absence
of primer dimer peaks was assured. Each reaction was
performed in a total volume of 15 pl, containing 5 pl
from a dilution 1:10 of the cDNA template, 1X iTaq
Universal SYBR Green Supermix (Biorad, Gaithesburg,
MD) and 400nM of each primer. The reactions were
carried out on Bio-Rad Real-Time thermal cycler CFX96
(Bio-Rad, Hercules, CA, USA) and data analysed using
the CFX Manager™ software. All qRT-PCRs were per-
formed in triplicate (i.e., three technical replicates).
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Bioinformatics analysis

All paired and unpaired reads of the libraries were
assembled to construct the reference transcriptome
using the SOAPdenovo assembler [54] with a word size
of 25 nt. Annotation of the assembled sequences was
obtained by comparing to the NCBI non-redundant (Nr)
protein database (May 7", 2014 version) using blastx
[130] and collecting the annotations with the BLAS-
T2GO tool [55]. TopHat [131] was used to generate a
spliced alignment to the reference transcriptome. Tran-
scripts were assembled using Cufflinks and differentially
expressed genes were identified using Cuffdiff [56]. GO-
term enrichment between male and female transcrip-
tomes was analyzed using the using the GOSSIP [132]
application embedded in BLAST2GO.
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