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OHTOI'EHETUYECKHUE U ITOJIOBBIE PA3JIMYUSA
B OKCIIPECCHUU OTAEJBHBIX 3CTEPA3 Y DROSOPHILA SIMULANS

C nmoMo1IbI0 peakuy OJTHOBPEMEHHOTO a30COUETaHus, UCTIONb3YS
METOJl KOMIBIOTEPHON ACHCUTOMETPHH, OIPEACISUIN HKCIIpec-
CHUBHOCTB 3JIEKTPOPOPETUUYECKH pa3eIEHHBIX MOJECKYIISIPHBIX
(dhopM scTepas (aleTUIXoIrMHICTepasa, acrepasza C u acrepasa 6)
JUYUHOK, KYyKOJIOK, a TAKXKe CAMOK M CaMI[OB UMaro Jjaboparop-
Hoil nonysnsiuuu Drosophila simulans. I1okazansl 0cO0eHHOCTH
9KCIPECCUM M3ydaeMbIX (OpM dCTepa3 Ha KaxJoi cTaguu OH-
TOreHe3a, 0OHAPYKEHbI MOJIOBBIE PA3IMUUs B UX HKCIPECCUU U
y/IETbHOW aKTUBHOCTH.

KaueBble cjioBa: 3cTepasbl, SKCIPECCHsI, OHTOTeHe3, Drosophila
simulans.

KpaiiHe BayKHBIM /)1 TOHUMaHUsI MEXaHU3MOB aJalTAllMH KHUBOTHBIX
SBJISICTCS] N3yYCHHE OHTOTCHETHIECKUX 0COOCHHOCTEH KCITPECCHH OTICTBHBIX
(dbepMeHTHBIX cucTeM. [Ipr 3TOM HX IKCIIPECCHs 3aBUCHUT OT XapaKTEPHOTO JIJIs
KKJOW CTaJMF OHTOTCHE3a YPOBHSI COJIEPIKAHUS MHOTOYUCIICHHBIX TPaHC-
KPHUIIITUOHHBIX ()aKTOPOB, CHICIUPUICCKH CBSI3BIBAIOIIUXCS C PETYISATOPHBI-
MU y4aCTKaMH COOTBETCTBYIOIIUX I'€HOB. MyTaIlii B TAaKUX PETYISITOPHBIX
y4acTKax ¥ B IeHaX, KOAUPYIONIUX CaMHU TPAHCKPHUIIIIUOHHBIE (DaKTOPHI,
BIIUSIIOT Ha YKCIPECCHIO COOTBETCTBYIOIIUX CTPYKTYPHBIX T€HOB B Pa3HBIX
TKaHSX HA PAa3HBIX CTAIUSAX OHTOTCHE3a U SBISIFOTCS HanOoJiee 3HAYUMBIMH
Ju1st sBoTroLMH [ 1, 9].

He MeHee BayKHBIM IS MCCIICI0BATEIIS-IBOIFOIIMOHUCTA SBIISCTCS H3-
YUYEHUE MOJIOBBIX PA3IUYHN 10 KAKUM-TTHO0 OMOXMMHUYECKUM MPU3HAKAM, TaK
KaK OHH SIBIITFOTCS PE3YJIbTaTOM JICHCTBHUSI €CTECTBEHHOTO 0TOOpa U UTPAIOT
B)KHYIO POJIb B aJallTUBHOMN IBOJIOIMH Yy ABYIOIBIX opraHusMoB. Cpenu
aJanTanui, OTpa)XaroluX MOJIOBbIC PAa3INyusl, HanOoIee TIIyOOKO UCCIIeN0-
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BAaHHBIMHU OKa3aJMCh MOP(OIOrHUECKHE M ITOIOTHUECKHE, TOTAa Kak OHo-
XMMHUYECKHE MEXaHU3MBbI a/IaliTallii, HECMOTPSI Ha UX BaKHOCTb, OCTAIOTCS
cnabo u3y4eHHbIMU [4].

Jnis agantanuy opraHu3Ma OJHOW M3 BAaXHBIX (PEPMEHTHBIX CHCTEM
aBisiercst cuctema acrepas (K.@. 3. 1. 1). OTu hepMeHTH KaTaIU3HPYIOT
peakluy THIPOTIU3a CIOKHBIX 3(UPOB, 00pa30BaHHBIX KaPOOHOBBIMH KHC-
J0TaMu (KOPOTKO- WIIH JTHHHOIENOYSYHBIMU) U aTH(PaTUISCKUMU WITH apo-
MaTU4YEeCKUMH CIIUPTaMHU. Y po30duit acTepasbl MpeACcTaBIeHBl MHOKECTBOM
MOJIEKYJISIPHBIX (DOPM, U3 KOTOPHIX Haubosee BHIPAKEHBI TPH — AlleTHIIXOJIU-
HacTepasa (AChE), npuHUMaroIas y4acTue B repeade HEpBHOTO UMITYIIbCa
[12], actepaza C (Est C, a-Est 5), npuHuMaroias y4acTie B JETOKCHKAIIUU
KceHoOnoTukoB [15] u actepasa 6 (Est 6, f-dcTepaza), y9acTBYOIIasi B penpo-
JTyKIMK Hacekomoro [16].

B npenpinymux vccnenoBaHuax [3—5] OHTOreHETUUECKUE U TIOJIOBBIE
pa3auuus B SKCIIPECCUH ICTEPOIMTUUECKUX (PEPMEHTOB OBLIM MOAPOOHO U3-
y4eHbI Ha MoJieJIbHOM 00bekTe Drosophila melanogaster. OnHako, uccieno-
BaHMs, IPOBEAEHHBIE HA OTHOM BHJIE MYX, HE JaBaJIl BO3MOXXHOCTH OTBETUTh
Ha BOTPOC: SIBJISIOTCS JIM HAaOJIFOaeMble pas3Iiuus MPU3HAKaAMH BCETO pojia
Drosophila. B cBsi3u ¢ 3TUM 11eNTbI0 HACTOSIIETO HCCIe0BaHUS ObLITO U3YYUTh
OHTOTE€HETHYECKHE U3MEHEHHMsI, @ TAK)KE MOJIOBBIE PA3JINUMsI B IKCIIPECCUU
3cTepas y Apyroro Bujaa qpo3oduisl — Drosophila simulans.

[Ipu 3TOM pemanu cienyroume 3agaun: 1) yCTaHOBUTh YPOBHU IKC-
MIPECCUU U yAECTbHON aKTUBHOCTH M3y4aeMbIX 3CTepa3 Ha CTAAMAX JIUYUHKY,
KYKOJIKA ¥ UIMaro; 2) BBISIBUTD MOJIOBOHM TUMOP(H3M B YPOBHE IKCIIPECCHU U
yAENbHOM aKTUBHOCTHU 3cTepas y D. simulans.

MarepuaJibl H METOAbI HCCIEI0BAHNS

MarepuanoM s UCCIAEA0BAHUS CIYKWIN 2—3-CyTOYHBIE JIMYMHKHU
U KYKOJIKH, a TaKXe I10JIOBO3pelIble caMIlbl U caMku Drosophila simulans
(Sturtevant, 1919), B3sTbIe U3 UCKYCCTBEHHO CO31aHHON momyssauuu. Myx
COJEPIKaJIN HAa CTAaHAAPTHOW YETBIPEXKOMIIOHEHTHOM ITUTATENIbHOM Cpesie IpH
temneparype +25 °C [10].

Jl1s1 mosryueHus 3KCTPaKTOB TKaHEH OTIEIBHO B3STHIX JINUWHOK, KYKOJIOK
¥ Maro, MpeBapuTeIbHO HAPKOTU3UPOBAHHBIX H(PHPOM, TOMOTEHIU3UPOBAIIH
B 10 mxn 0,1 M mmuuun-NaOH 6ydepa (pH 9,0), conepxaero 1% tputoHa
X-100. T'omorenats! nentpudyruposanu npu 10 000 g B Teuenune 15 mun
Ha xoJoje, rnociue yero k 10 mkz cynepnaranTa noo6asisuii no 5 wka 0,01%
pacTBOpa 6poM(pEeHOIIOBOTO CUHETO, MPUTOTOBIECHHOTO Ha 60% pacTBOpE
caxapo3sbl.
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O06pa3ibl noaBepraiu 3MeKTPoHOpeTHIECKOMY pa3AeeHUIO B CUCTEME
BEPTHUKAJIbHO-IJIACTUHYATOTrO 11e04Horo (pH 8,3) 7% nonmakpuiaMuHoro
resisi. Dnektpodopes mpoxoaui B Tedenue 4 v npu temmneparype +10 °C u
cune Toka 50 mA4 B pacuére Ha /1Ba reneBbix Ooka. [locie anexrpodopesa
rejieBble IUIAaCTUHBI OTMBIBAJIA TUCTHIIIMPOBAHHON BOAOW /10 HEHUTPaIbHOTO
3HayeHus: pH v 3amayuBanu Ha 10 vun B 25 mn 0,1 M Tpuc-rmMuuHOBOTO
oydepa (pH 7,4). Ins BeIABICHUS dCTEpa3 rejeBble OJIOKH MOMENIAIN B
MHKYOAIIMOHHYIO cpeay Toro ke Oydepa (00béM 50 mr) ¢ nobaBkoi 12 me
[-Hadrunanerara, 12 me o-HaQTUIPOTIMOHATA U 25 M2 CONM AWA30HUS —
cuHero npoyHoro RR. Cy0OcTparhl ¥ 1Ma30HUI NpeaBapUTENbHO PACTBOPSIIN
B 100 mxn numernndopmamua. Muakybaruro npoBoaunu B Tedenne 30 mun
npu Temreparype +25 °C. Ilocne 3Toro, pepMEHTaTUBHYIO PEAKIIMIO OCTa-
HaBJIMBAJIK, 00pabaThIBas TN KUIALIEH TUCTHIUTMPOBAHHOM Bonoi. ['emun
CKaHUPOBAJIU IPU BHICOKOM Pa3pELIEHUN U JEHCUTOMETPUPOBAIIU, UCIIOIb3YS
CTEUAIIBHYIO KOMITBIOTEpHYIO porpammy «7otalLaby. YpoBeHb SKCIIpECCUU
3CTepa3 ONpeNessUIN 110 IUIOUaAIM MMKOB Ha JeHcuTorpamme (S) B pacuére
Ha KOJIMYECTBO OMOJIOTMYECKOro MaTepHaa, MoJlydeHHOTO OT OJJHOH OCOOH.
ITpu 5TOM cobmtonanack npsiMast MPONOPLUOHATBHOCTD B 3aBUCUMOCTH MEXKITY
TUTOIIAIbI0 KaXK/IOTO MHUKA M KOJIMYECTBOM 00pa30oBaBIIErOCs MPOIYKTa pe-
aKIUK (A30KpacuTensl) B 30HE JOKaIU3aluu GepMeHTa B resieBoM Ooke [6].
Jlis pacuéra yaenbHOW aKTUBHOCTH M3y4YaeMbIX (DEpMEHTOB OIpeaesiin
cozep:kaHue obuiero 6enka B oOpas3nax. YenbHYH aKTUBHOCTh HaXOJMIIH,
ucnonb3ys popmyiny: S

k-t [P)

rae S — KOTUYeCTBO MPOAYKTa peakluu (IJI0aab COOTBETCTBYIOLIETO MUKA
Ha ICHCUTOTPpaMMe B OTHOCUTENILHBIX €MHUIIAX B pacy€Te Ha SKCTPAKT, MMOITY-
YEHHBIN U3 OTHOM 0cobn), [P] — comeprkaHue o01iero 6emka (ve) B SKCTpaKTe
CYMMapHBIX TKaHEH OTIEIbHO B3ATOH 0COOH, HaiIeHHOe TI0 MeTony Lowry
et al. [14], t — Bpems, 3a KOTOpoe Tpoxoauiia (hepMEHTATUBHAS PEaKIIUs
(30 mun), k — xosrurueHT nepeBoia OTHOCUTEIBHBIX SAMHHI] U3MEPEHUS
IO N MMKOB B MIJTUMOJIM KoHeuHOoTro TipoaykTa peakmuu (0,033). Ko-
3O PUIUEHT pacCUUTHIBAIH 1O KAIMOPOBOYHOMY I'paduKy, OTpa)karoiemMy
3aBHCHMOCTb IUIOIIAJICH MMKOB Ha ACHCUTOTPAMME OT U3BECTHBIX KOJIMUECTB
MIPOJYKTa PeaKIuu (B MIJTUMOJISX ). 32 OIHY €IMHUILY (hepMEHTATHBHOM aK-
TUBHOCTH NMPUHUMAIIU KOJIMYECTBO (PePMEHTA, MPUBOSIIETO K 00pa30BaHUIO
OJTHOTO MUJUTMMOJISI MPOAYKTA peakuuu 3a 1 mun unkybanuu npu +25 °C.
Craructrueckyo 00pabOTKy JAHHBIX IPOBOIIIN C IIOMOIIbIO KOMIIBIOTEPHON
nporpammel «Excel».
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Pe3yabTaThl HCCiIeI0BaHUA U 00CYXK/IeHHe

Ha Bcex cranusx MHOUBUIYaTbHOTO pa3BUTUs y Drosophila simulans
HamOoJee HHTEHCUBHO AKCIIPECCUPYIOTCS TPU OCHOBHBIE (POPMBI 3cTEpas,
CIOCOOHBIE pacIleuIATh HadTrunanerarsl U HadTunponuoHarsl. Kaxnas us
HUX 00J1a1aeT T0BOJILHO CTAa0MIILHBIM MTOKa3aTeIeM OTHOCUTEIBHOM AIIeKTPO-
(dhoperndeckoit moaBMWKHOCTH (Rf) 1 u€Tko 000cO0ICHA OT APYTUX COCETHHIX
(dpaxiuii. OnuH U3 GepMeHTOB 00JIaIaeT HAMMEHBIIIEH AMEKTPOoPOpeTHIECKON
noABMKHOCTHIO (Rf = 0,120) 1 mposIBiIsieT CMEIIaHHY0 aKTUBHOCTH (puc. 1),
THIIPONIN3YS KaK a-Ha(TUIIMIPOITMOHAT, TaK U f-HadTHIaneTar (Ha JIeKTpo-
(operpamme HabIOIAETCS] KPACHO-KOPHYHEBAs OKpacka MPOIyKTa PeaKiiy).
CornacHO JIUTEpaTypHBIM JaHHBIM [2], 3TOT (hepMEHT MpescTaBiIseT coooi
aleTUIXoNMHACTepasy. Jcrepasa ¢ Rf = 0,200 obmamaer UCKIIOUUTEITEHO
0-(UIBHOCTBIO U siBJsieTCs 3cTepa3oit C. OHa OTHOCHUTCS K TPYIITIE a-3CTepas.
[IpomykT peakiuu a30coueTanus a-HadTona ¢ CoIbI0 JUAa30HUs IpUoOpeTaeT
TEMHO-KOPUYHEBYIO OKpacKy. Hakonew, TpeTuii, TuaUpyOIuUii 110 IoKa3are-
IO MEeKTpodopeTudeckoit moaBmwkHoCcTH hepment (Rf = 0,285 — 0,300) —
scTepasza 6 — NPOSIBIAET UCKIIOUUTENBHYIO f-CIeU(pUUHOCTb, THIPOIU3YS
f-HadTunanerar, Korga B MHKyOAallMOHHOM cpesie B TOM K€ KOHIIEHTpALUU
cofepKuTCa U a-cyocrpar. [Ipu 3ToM KOHEUHBIH MPOAYKT peakluu Mpruoo-
peTaeT KpacHyI0 OKpackKy.
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Puc. 1. DnextpodopeTHueckuil CeKTp KapOOKCHUICTEepa3 B OHTOTCHERE
Drosophila simulans: T'ens A: Tpexku 1-10 — nuunnky, 11-20 — kykousiku; reib B:
Tpeku 1-10 — nmaro camku, 11-20 — numaro camupl. @epMeHTsl: 1 — aneTunxo-
JTuHACTEepasa, 2 — acrepaza C, 3 — acrepasza 6
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Yro KacaeTcs IKCIPECCUN U3YYaeMbIX CTepas, TO €€ ypOBEHb HAXOIUT-
Csl B OIPEETICHHOM 3aBUCUMOCTH OT (Da3bl pa3BUTHUSA HacekoMoro. Tak, npu
IIepPEeXoe OT CTaJAUH JIMYNHKH K CTaAUH KyKOJIKU HE3HAUYNTEIBHO CHUKACTCS
YPOBEHb HKCIIPECCUH ICTEPA3bl 6. DKCIPECCUBHOCTD ALETHIIXOJIUHICTEPA3hI U
sctepasbl C 10cTOBepHO He u3Mensiercs (puc. 2). CyiecTBeHHbIE U3MEHEHUS
B YPOBHSIX 3KCIIPECCUU OTAENBHBIX 3CTepa3 HaOMIOAAI0TCS MpHU Mepexoie K
MMarvuHaJbHOM CTaUM Pa3BUTHUSA: IKCIPECCUBHOCTD AlleTHIIXOJIIMHICTEPA3h
BO3pacraer B 2,5-3,5 paza, f-3cTepazbl — B 5—12 pas3, B 3aBUCUMOCTH OT 10JI1a
B3POCIIOi 0CcO0H.

B T0 %€ Bpems oTMeuaeTcs pKo-BbIPayKEHHBIHN MOJI0BOM AUMOp(U3M 1O
AKCIPECCUBHOCTHU 3cTepasbl C: MpH NMepeXoie OT KYKOJIKH K MMaro y camIioB
YPOBEHB €€ IKCIIPECCUU CHIKAETCS, @ Y CAMOK — MOBBIIIAETCS. DTOT (HAKT
MHTEPECEH B MEPBYIO 0YEPEIh TEM, YTO OTCYTCTBYIOT KaKHe-JIN0O JTUTEpaTyp-
HBIE IaHHBIE, OOBSICHSIOIINE 3TOT (PEHOMEH.
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Puc. 2. DxcnipeccnBHOCTB dcTepas B oHTOreHe3e Drosophila simulans:

ITo BepTHKaNU: YPOBEHb 3KCIPECCHU B OTHOCHTEIBHBIX CIAMHHUIIAX HA OIHY
0co0b. I1o ropuzonTanu: A — anermixonuHICTepasa, B — actepasa C, C — acte-
pasa 6 (cyMMapHas dKCIIpeCcCHs ABYX aJUIO3MMOB). | — JTUYHMHKH, 2 — KYKOJKH,
3 — caMKu uMaro, 4 — caMIlsl UMaro

[TonoBoit qumopdu3M HaOIIOIAETCS TAKKE MO YKCIIPECCUBHOCTH ACTe-
passl 6: y caMIIOB U3y4aeMOU MOMYJISIIUK YPOBEHB €€ SKCIIPECCHH B 2,5 pa3a
BBIILIE, YEM Y CaMOK. JTO, IO BCEH BUIUMOCTH, OOBSCHSIETCS TEM, UTO ACTEpasa
6 B OOJIBIIIOM KOJIMYECTBE COJICPKUTCS B CEMEHHHMKAX, a TAKKE B CEMSIBBI-
HOCsIIEH JTyKoBHIle caMIloB [7]. CXoaHbIe pa3auyuusi B SKCTIPECCUH JaHHOTO
dbepmenTa ObuH 0O0HApPYXKEHBI Uy Drosophila melanogaster [4], B cBsi3H ¢
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4yeM ObLIO BBICKA3aHO Mpeanoyniokenue [8, 16], 4To acrepaza 6 caMIloB 3TOTO
BH/JIA TTOJJOBBIX MYIIIEK, MTOT1a/1asi B MOJIOBbIE ITyTH CaMKH, ()YHKIIMOHUPYET B
KOMILJIEKCE € IPYTUMH OelIKaMu camlila, Coep KaluMucs B aitskymsre. [lpu
3TOM OHa (OPMHUPYET yCJIOBHsI, HauOoJIee OJIAroNPUATCTBYIOIINE MTPOIIECCY
OIJIOZIOTBOPEHHUSI.

B uccnenyemoii nomynsauuu screpasza 6 npeacrasieHa 1ByMs GopMaMu
— ayuto3uMaMu S ¥ F, IMEIOIIMMHU Pa3JInYHbIC TIOKA3aTeIH OTHOCUTEILHON
anekrpodoperrueckoit noasmxHoctu (Rf 0,285 u 0,300 cOOTBETCTBEHHO) U
YPOBHH 3Kcmpeccuu (puc. 3).

S
Y w— ——

Puc. 3. Ajuto3uMHbIi cieKTp dctepassl 6 y umaro Drosophila simulans

S- u F-anmno3umsl 3ctepassl 6 y D. simulans oTaudaroTcs AByMs, BIIH-
SIFIOIIMMH Ha MOJABH)KHOCTH, aMHHOKHCJIOTHBIMU 3aMeHamMu — 110 237 u 487
no3uuusM [13]. YV S-anno3uma B 3TUX MO3ULIKAX HAXOASTCS, COOTBETCTBEHHO,
acraparvt U BaJIUH, a y F-ajiio3uMa — TUPO3UH U acliaparuHoBasi KUCIIOTA.
Cyzst o anio3uMHOMY COCTaBY, ONPEEIoneMy (eHOTHI KaXK0H OTeIb-
HO B34TOI 0COOM MO MPHU3HAKY IKCIPECCUU ICTEPasbl 6, MOTEHIIUATBLHO BO3-
MOXXHBI CIEAYIOIIME T'€HOTHUIIBI 10 JOKYCy Est-6, MpeCcTaBICHHOMY ABYMsI
amnensimu (S u F): SS — romo3urotsl, SF— retepo3urotsl U FF — romMo3u-
rotel. OJJHaKO, B M3y4aeMoOil HaMH TOMYJSIIUU HA MOMEHT TIPOBEACHUS DKC-
MEepUMEHTAIBHON YacTU pabOThl OTCYTCTBOBAIH (MJIM BCTpPEUYAIHCh KpaliHe
pEellKo) UMaro, roMO3UTOTHBIE TI0 JIOKYCY Est 6; B BeIOOpKe u3 80 ocobeit (40
caMok u 40 camII0B) Bce 0COOM OKa3allUCh Fe€TePO3UTOTHBIMU. DTO MOMKET
CBUJIETENILCTBOBATH O TOM, YTO TOMO3UTOTHI KaK Mo F-, Tak U 1Mo S-ajiento
MPAKTUYECKU HEKU3HECIOCOOHBI U HE J0XKHUBAIOT 10 cTaauu umaro. [lpu
3TOM MHTEPECHO, YTO HCCIIEIOBAaHHbBIC TUUUHKH U KYKOJIKU SKCTIPECCUPOBAIIN
ToJIbKO F-anmno3uM. OOBICHUTH 3TO BO3MOXKHO JBOSIKO: 1) TOMO3UTOTHI 110
F-annento ruGHYT HE3a0JIT0 JI0 BbUIETA UMAro; 2) UCCIIE0BAHHBIE IMUUHKU U
KYKOJIKH, TaK)Ke KaK NMaro, sIBJISIOTCS TeTEPO3UT0TaMu, HO S-aJuI03UM Ha 3THX
cTausx MO0 HEe IKCIPECCUpyeTes, MO0 001aiaeT Cae0BONH aKTUBHOCTHIO
Y HE BBIABIIAETCS Ha dekTpodoperpamme. [Tockonbky BEIOOpKA 10CTaTOYHO
oonpmras (20 nuunHOK, 20 KyKoJIOK, 80 ©UMaro ¢ paBHBIM COOTHOIICHHEM
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CaMIIOB U CaMOK), BTOpoe 00bsicHeHHe Ooiiee BeposiTHO. Hamo monarare, 4To
TOMO3MIOTBI U 110 F- 1 1O S-aJuiesnto B JAHHOM MOMYJISALUYU HE 10KUBAIOT U 110
CTaJINY JTUYNHKH.

HHuTepecHo To, UTO MO JaHHBIM JIpyrux aBTOpoB [17], B 1abopaTtopHbIX
nonyssiuusx D. simulans, CO3aHHBIX U3 Pa3IMYHBIX TPUPOIHBIX HOITYIISLIAN
(u3 Oxnoit u CeBepHoii Amepuku, CeBepHoit AdpHku) BcTpeyarores au0o
TOJIBKO FOMO3UTOTHI IO 00EUM aJUIENSIM, JIMOO U TOMO- M T€TEPO3UTOThI. Takum
o0Opa3om, HabIo1aeMblii HAMM (PEHOMEH HEBBIKMBAEMOCTH T'OMO3UIOT 110
nokycy Est-6 xapakTepeH, 10 Bceil BUIUMOCTH, TOJIBKO JUIsl TaHHOM Tabopa-
TOpHOH momymsiiyu. Bo3MokHO, 3TO KaKUM-TO 00pa3oM CBA3aHO C F€HHBIM
OKpYy>KeHHEeM Est-6 y MyX nzyyaeMoi nonyisinuu. HeCOMHEHHO, 3TO SBJICHUE
TpeOyeT JOMOTHUTEIbHBIX UCCIICIOBAHUI.

Urto kacaeTcs aleTUIXOIMHACTEPa3bl, TO BBIPAKEHHOIO IOJIOBOTO JH-
Mop(du3Ma 110 npu3HaKy e€ 3KCIPECCUU He 0OHAPYKEHO.

[To ynenbHOM aKTUBHOCTH B pacyéTe Ha CyMMapHbIi O€JI0K u3ydaeMble
(dopMBI cTepas Ha pa3HBIX CTAUSAX OHTOTEHE3a TAKKe 3HAYUTEIHHO pasiiu-
gatorcs (Taom. 1).

Tabmumna 1
VYieabHast aKkTHBHOCTD OTAeJbHBIX 3CTepa3 B OHTOreHe3e

Drosophila simulans (M+m; n = 10)

Cragus MouJiekyasipabie ¢popmbl 3cTepas
onrorenesa AChE Est C Est-6
JInunaku 1,502 +£ 0,419 8,736 £ 0,764 4,914 + 0,355
Kykonku 1,063 + 0,120 4,918 £0,239* 1,738 £0,133*

Wwmaro, camxu | 1,932 +0,149 5,270 = 0,404 5,620 = 0,369

Wwmaro, camusl | 5,770 £ 0,462** | 8,369 + 0,866** | 47,330 + 2,136**

[Tpumeuanue: JlaHHBIC OTpaXKaroOT yIEIbHYIO aKTHBHOCTB 3CTEpPas3, BhIpa-
KEHHYIO B OTHOCUTENIbHBIX €JMHULIAX B pacyéTe Ha 1 me cymMMapHOro Oenka
(32 onHY equHHIY (PepPMEHTATHBHOW aKTUBHOCTH MPHUHUMAIN KOJIUYECTBO
(bepMeHTa, MPUBOASAIIETO K 00Pa30BaHHUIO OJHOTO MIJIJTUMOJISI TPOYKTa pe-
akmu 3a 1 mun naKyOamun pu +25 °C). * — paznuuus MexXIy KyKOJIKaMu
U TMYMHKAMU JocToBepHBI pH P < 0,05; ** — paznuuuns Mexay caMuamu u
caMKaMu umaro JoctosepHsl npu P < 0,05.
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JlaHHbIE 1O yAENbHOM aKTUBHOCTH OTJIMYAIOTCS OT TAKOBBIX MO JKC-
npeccuu. [Ipu nepexosie OT TMYMHOYHOM CTAIUU K KYKOJIOYHOM JI0CTOBEPHO
CHUIKAETCS y/elIbHas akTUBHOCTH AcTepasbl C u actepasbl 6. [Ipu nepexone
Ha UMarvHAJIbHYIO CTa/INI0, aKTUBHOCTh allETUIIXOJIMHAICTEPA3bl M ACTEPA3hl 6
Bo3pacTaeT. B cimydae sxe actepassl C HabmomaeTcst oopaTHasi, o CpaBHEHHUIO
C U3MEHEHHUEM IKCTIPECCHH, KapTHHA: MPH TMEPEX0/ie K UMAarnHaJIbHON CTaiuu
e€ ynenbHas akTUBHOCTh Y CAMOK JOCTOBEPHO HE U3MEHSIETCS, 4 y CaMI[OB —
Bo3pacraet (Tabm. 1). Ota pa3HuIa MeXIy dKCIpeccueil U ynenbHOH aKTHUB-
HOCTBIO OOBSICHSCTCS 3HAUUTEIIBHO OOJIBIIMM CPETHUM COJIEpPIKaHuEM Oelka
B OKCTPAKTE CaMOK, Y€M B IKCTpaKTe camIioB — B 3,3 pasza. Takas pa3Huiia B
coJiep KaHUM OeJika UMEET MECTO, MO-BUIUMOMY, U3-32 HAIMYUS B BUTEIIS-
PUSIX STMYHUKOB TIOJIOBO3PEIBIX CAMOK OOTaThIX OSIKOM SHIEBBIX (DOJUTUKYIIOB
(OOIMTOB C COMPOBOXKIAIONTUMH FX TUTAIOIIMMHE U (DOJLTUKYIISIPHBIMH KJIET-
KaMHM), a Takke co3peBaromux sui [11].

[To moka3aremnsiM yIeIbHOM aKTUBHOCTH TOJIOBOM TMMOP(U3M Ha CTauu
¥MMaro HaOIro1aeTes 0 BCEM H3ydaeMbIM GepMeHTaM. B aToMm ciydae y cam-
IIOB aKTUBHOCTbH BCEX TPEX ICTEpa3 MpelCTaBIeHa 00JIee BRICOKUM YPOBHEM.
OcobenHo 3TO Kacaercs dcTepassl 6 (B 8,4 pas3a BeilIe, yeM y camMok). Kak
OBLIIO CKA3aHO BBIIIE, 3TO OOBSICHSIETCS HAKOIUICHHEM OOJIBIIIOT0 KOJIMYECTBA
(hepMeHTa B MOJIOBOW CUCTEME CAMIIOB.

[TomydeHHbIe TaHHBIC CBUACTEIHCTBYIOT O TOM, YTO YPOBHHU JKCIIpPEC-
CUU U yHEJIbHON aKTUBHOCTU M3y4YaeMbIX dCTepa3 HaxonsuTcs y Drosophila
simulans B CTpOTOM 3aBUCUMOCTH OT CTaJIMU WHIUBUAYATbHOTO Pa3BUTHUS U
1oJ1a HACEKOMOTO.

BoiBOABI

1. MakcuMasnbHOE 3HaYeHHE IKCTIPECCUBHOCTHU M YACTbHOW aKTUBHOCTH
u3yudaeMsbIx 3ctepas Drosophila simulans posSBISIOTCS Ha CTaUU UMAro.

2. IIpu nmepexofie OT TMUUHKU K KYKOJIKE YPOBEHB IKCIPECCUU alleTHII-
XOJIMHACTEpasbl U 3ctepa3bl C JOCTOBEPHO HE U3MEHSIETCSI, IPU 3TOM He3Ha-
YUTENBHO CHUKAETCS SKCIIPECCUBHOCTH 3CTEPA3HI 6.

3. MuHumanbsHas yaeiabHasi akTUBHOCTB 3cTepasbl C U 3cTepasbl 6 Ha-
OmroaeTcs Ha CTaIuU KYKOJIKH.

4. Y caMIl0B ypOBEHb IKCIIPECCUU ACTEPA3bl 6 3HAYUTEIBHO BBIIIE, &
sctepasbl C — HUXKeE, 4eM y caMoOK. [1o sKkcrpeccHBHOCTH alleTHIIXOJIMHACTE-
pasbl OJIOBOTO TUMOphH3Ma HE 0OHAPYKEHO.

5.Y camnoB D. simulans ynenbHasi akTUBHOCTb M3y4aeMbIX ICTepa3 B
1,6-8,4 pa3a BbIIIIE, YEM y CAMOK.
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OHTOTEHETHUYHI TA CTATEBI BIJIMIHHOCTI B EKCIIPECII
JAEAKHUX ECTEPA3 Y DROSOPHILA SIMULANS

Pesrome

3a 10MOMOr00 peakliii OIHOYACHOTO a30CIOIyYeHHs, BAKOPUCTOBYIOUH
METOJ] KOMIT IOTEpHOI IEHCUTOMETPIi, BU3HAYAIU CTYIIHb BUPAKEHOCTI €JIeK-
TPO(OPETUUHO PO3ALTICHUX MOJIEKYJIIPHUX POPM ecTepas (aleTUIXOIIHeCTe-
pasu, ectepasu C i ectepasu 6) TUIHHOK, JSUICUOK, & TAKOK CAMOK 1 CaMIIiB
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iMaro jaboparopsoi nmonynsiuii Drosophila simulans. Tlokazani 0coOIUBOCTI
eKcripecii JocmpKyBaHuX GopM ecTepas Ha KOXKHIM cTajlii OHTOTeHe3Y, BH-
SIBJICH1 CTATEB1 BIZIMIHHOCTI B €KCIIPECIi 1 MUTOMIi aKTUBHOCTI IUX (PEpMEHTIB.

KurouoBi ciioBa: ecrepasu, ekcripecis, onTorenes, Drosophila simulans.

S. L. Pasternak

Odessa National 1. I. Mechnikov University,
Department of Genetics and Molecular biology,
2, Dvoryanskaya Str., Odessa, 65082, Ukraine, e-mail: uruz-pas@mail.ru

ONTOGENETIC AND SEX DIFFERENCES IN EXPRESSION OF
SOME ESTERASES OF DROSOPHILA SIMULANS

Summary

Using reaction of the simultaneous azo-coupling, the expression
levels of electrophoretically separated molecular forms of esterases
(acetylcholinesterase, esterase C, and esterase 6) in larvae, pupae, and
imago of laboratory population Drosophila simulans have been determined.
The expression features of the investigated esterase forms at each stage of
ontogenesis have been shown; sex differences in the expression and specific
activity have been described.

Key words: esterases, expression, ontogenesis, Drosophila simulans.
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