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CBA3b 3KCNPEeCCUBHOCTU NpuU3Haka radius incompletus v xxnsHecnocob6HocTn Drosophila
melanogaster
H.C.®dununoHeHko, B.B.HaBpoukas, f.C.LLexoBuoBa, J1.N.BopobbeBa

Xapbkosckuli HayuoHarsbHbIU yHUsepcumem umeHu B.H.Kapa3uHa (Xapbkos, YkpauHa)

ManoxeHbl pe3ynbTaThl MCCNEAOBaHUSA SKCNPECCUBHOCTU Npu3Haka radius incompletus ppo3ocunel
HEKOTOPbIX MoKa3aTenem >XU3HEeCNOCOOHOCTU MpU U3MEHEHUN TeHeTU4EeCKoro doHa U YCnoBui
cofepxaHusa poautenbckmx ocoben. ViameHeHne reHeTu4eckoro ooHa MyTaHTHON NUHUK NPUBOAUT K
MOBLILEHUIO CTeMeHn nposBneHus npusHaka. OO6HapyXeHa MONoOXuUTeNnbHaa CBA3b Mexay
9KCMPECCUBHOCTBIO Npu3Haka radius incompletus y ocobeli poouTenbCKOro MOKONEHNUs U
XXM3HECNOCOBHOCTLIO X NOTOMKOB. Bo3gencTBme KpacHOro cBeTa Ha MaTepuHcKMe ocobu NpuMBoAUT K
YCUINEHMWIO NPOSIBNIEHUSA MPU3HaKa U MOBbLILEHWIO CTEMNEHN NPeaMMarnHarnbHOM XU3HECNoCObHOCTH Y
noTomkoB. lMpn BO34ENCTBMM 3ENEHOINO0 CBETA HA MaTEPUHCKME 0COBU XKM3HECTOCOOHOCTb MOTOMKOB
MOBbILIAETCS, IKCMPECCUBHOCTbL MyTaLMM Yy CaMLOB BO3pacTaeT, y CaMOK CHUXKaeTCs.

KnioueBble cnosa: Jdpo3ogpuna, radius incompletus, 3SKCnpeccusHOCMb, XU3HECTOCOBHOCMb,
podumernbckue ocobu, eeHemu4Yeckuli QooH, ceem ¢ pa3Hol OsIUHOU BOJIHBbI.

BBeaeHune

MccnenoBaHnio  SKCMPECCUBHOCTM MPU3HAKOB C HEMOJHbIM MPOSIBNEHMEM MOCBAWEHO 6onblioe
KonmnyectBo paboT, HO TONMBKO B HEKOTOPLIX M3 HUX CTaBUIICS BOMPOC O CBSA3M CTEMEHU MPOSIBIIEHUS TaKnX
NPU3HaKoB C YpOBHEM NpucnocobneHHocTn opraHn3ma (Bopobbéra, 1988; Papor u gp., 1998; HaBpoukbka,
2006). Ewe H.B.TumodeeB-Pecosckuini oTMevan, 4TO CyLeCTBYOT Mpu3HakM, ¢eHoTUnmyeckoe
NPOosiBIieHNe KOTOPbIX MOSTHOe M abConTHOe, U MPU3HaKKU, NPOSIBIEHWE KOTOPbIX 3aBUCUT OT AEeUCTBUS
onpefeneHHblx BHeLWHMX dakTopoB n BrnuaHua apyrnx reHos (Timofeeff-Ressovsky, 1927). OguH n ToT Xe
MYTaHTHbIA TE€H MOXET NpPOSsIBNATb CBOWM 3(PEKT pasnuuyHbiM 00pasoM y pasHbIX OpraHuM3moB. JTO
00yCrnoBNEHO FEHOTUMOM U YCIOBUSIMM BHELLHEN Cpeabl, B KOTOPbIX NpoTekaeT oHToreHes (Jlobawes u ap.,
1979). [Ona npu3HakoB C HEMOSHbIM MPOSIBIIEHMEM XapakTepHa Takke OHTOreHeTudeckasl wunu
peanusaumMoHHas M3MEHYMBOCTb, OOYCMOBfEHHas OWWOKaMn WnM anbTepHaTMBHbIMW NYTAMUW B XoAe
peanusaumn reHotuna (Actaypos, 1974; Bopobnosa, [Noragse, 2001), koTopble MOryT 6b6ITb OOYCNOBMEHSI,
B YaCTHOCTM, CTOXaCTUYECKUMM BapuauUsMU YPOBHSI IKCMPECCUM TEHOB MNPU MOCTOSHHBLIX YCNOBUSX
BHellHewn cpeapl (Raser, O’Shea, 2005).

Bonpoc o cBsi3n HEMONMHO MPOSBASOLWUXCA MOPGONOrMYECKUX NMPU3HAKOB POAUTENBCKUX 0coben co
3HaYEHUSAMN KONNYECTBEHHbIX MPU3HAKOB MX MOTOMKOB MHTEPECEH HE TOMbKO B TEOPETMHYECKOM OTHOLLUEHUN,
HO Takke U B NpakTM4YecKoM. PeaynbTaTbl TakMx UCCNeAOBaHUN MOXHO Obino 6bl MPUMEHATL B CENEKUUN,
noabupasi ons ckpewmBaHust 0cobM C TaKOM 3KCMPECCMBHOCTBI OMPeAeneHHOro npuaHaka, 4Tobbl uX
NMOTOMKM OblMM  MaKCUMarbHO >KM3HECNOCOOHbl. BaXHOCTb napannenbHOro U3y4yeHust U3MEHEeHWN
NPOSIBIIEHUS  KaKoro-nmbo Mopdonormdeckoro npusaHaka W KOMMOHEHT NPUCNOCOGNEHHOCTM MNpw
onpegerneHHbiX BO3OENCTBUSIX ODYCnoBrieHa TEM, YTO HaXOXOAEHMEe CBA3EN MeXay 3TMMU U3MEHEHUsIMU
AaeT BO3MOXHOCTb npeAckasbiBaTb CTUMYNALMIO UK YTHETEHUE XXU3HECNOCOBHOCTM NPy AENCTBUM KaKoro-
nnbo hbakTopa, NpoBOASA OLLEHKY IKCMPECCUBHOCTU MyTaLuu.

B cBsi3n ¢ aTMM uUenbio gaHHoW paboThbl ObINO MccregoBaHWe Ha MogenbHOM obbekTe — Drosophila
melanogaster — BO3MOXHOW 3aBUCUMOCTU MEXAY CTEMEHbI0 NPOSBIEHMS MOpdonorMyeckoro npusHaka
radius incompletus (npepBaHHas paguanbHaa KWMKa Kpbina) Yy pOAMTENbCKUX  ocober K
XN3HECMNOCOOHOCTBID MX MOTOMKOB, a TaKKe BMUSHUA W3MEHEHUs TeHeTMYecKkoro poHa, ycrnoBum
cogepaHust ocobelt poAUTENbCKOrO MOKOJNIEHUS Ha 3KCMPECCUMBHOCTb MNPU3HAKa M XMU3HECNOCOOHOCTb
AaHHOro opraHvMama.

O6GbEeKT U MeToAbl UCCeAOBaHUS

HenonHoe pa3sBuTMe pagnanbHOM XWUIKM Kpbina obycrnoBneHO peuecCcuMBHbIM reHoM  radius
incompletus (ri). HopmanbHbIW annenb 3Toro reHa obecneynBaeT OPMUPOBAHME MOSTHOLEHHOM
paananbHOM XWUIKKW, @ MyTauus ri NpepbiBaeT XUIKY, pa3genss ee Ha ABa oparMeHTa — NPOKCMMarbHbIA 1
ouctanbHbl (PatHep, BacunbeBa, 1987; Bacunbera, 2005). 'eH obnagaet 100%-HoN NeHETPAHTHOCTbLIO U
MMeEeT CUINbHO BapbUPYIOLLY 3KCMPECCUBHOCTb, KOTOpasi, NO-BUAMMOMY, KOHTPONMUPYETCH HECKONbKUMMU
cuctemamu reHoB-mogudmkatopos (Bacunbesa, 1984).

B pabote ucnonb3oBaHbl criegyowme nuHMnM gposodunsl. 1) JlabopatopHasa nuHua scarlet radius
incompletus (st ri), copepXawasnca B Konnekuum kadpegpbl reHeTukn u uutornormn XHY; obe myTtauumm
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HaxopgaTcsa B xpomocome 3: ri — 3—47,0; st (apko-kpacHas okpacka rnas) — 3—44,0 (Lindsley, Grell, 1968). 2)
JIMHWA ri, nNonydeHHass HamMu W3 WUCXOAHOW §NWHMM Stri B pe3ynbTate KpoccuHroepa. 3) JIMHumM c
3aMeLLEHHbIMW  TeHOTMNaMM, B KOTOPbIX MyTauuwu St ri NyTEM HacbIWAWUX CKpelmnBaHun Bbinu
nepeBefeHbl Ha reHeTudecknin hoH NuHuM gukoro tuna Canton-S n Oregon (06o3HaveHbl st ri (C-S) n st ri
(Or)).

KynbTypbl po3odunbl cogepXanun Ha caxapHo-ApOoXoKeBon cpene npu temnepatype 23°C.

OKCMNpeccuBHOCTb  MyTauuuM ri  OUeHMBaNM Mo Jore Myx B (PeHOTUNMYeckux Knaccax,
COOTBETCTBYIOLUUX Pa3HOW CTeneHn npossneHus pagnanbHon xunkn: 100% (knacc 1), 75% (knacc 2), 50%
(knacc 3), 25% (knacc 4), 0 (knacc 5) (puc. 1). Ocobu ¢ NOMHBLIM OTCYTCTBMEM pagmanbHOW XUIKK (knacc 5)
B HaLIMX MCCNneaoBaHMAX He oBHapyxeHbl. Takum obpas3om, Myxu, OTHOCSLLMECS K Knaccy 4, — aTo ocobw,
obragaiolime MakCMMarnbHOW 3SKCNPEeCCUBHOCTbIO Mpu3Haka. PaHee Hamy ObiNno nokasaHoO OTCYTCTBUME
CTaTUCTMYECKNX Pa3NMUNi B SKCMPECCUBHOCTM MpU3HaKa Ha IieBOW W NpaBOM MOMOBUHAX Tena Myx
(PvnunoHeHko, Haspoukas, 2006). NosToMy B AaHHOM paboTe oueHMBanM TOMbKO CTENEHb MPOSiBIEHUSA
npusHaka Ha nNeBOM Kpbine. B kaxaom BapuaHTe oOnbiTa 3SKCMPECCUBHOCTb Mpu3Haka onpeaensnu,
aHanuaunpys He meHee 500 ocobeln.

knacc 1 knacc 2 knacc 3 knacc 4 knacc 5

Puc. 1. ®eHoTUnNUYyeckMe Knaccbl, COOTBETCTBYHLIME Pa3HOW CTeneHu MnposABNeHUs
npusHaka ri

TennoyctonumeocTb (TY) umaro oueHuMBanu no BbKUBaHUKO ocober vepe3 18 yacoB Mocre TOYHO
[031pOBaHHOrO TENOBOro BosaencTems (temnepatypa 41°C, 20 mun) (Lax6a3os, 1966, 2005). B kaxgom
BapvaHTe onbiTa uccnegosanu He meHee 500 ocoben. Takke Npom3BedeHa OLeHKa KonmMyecTBa NOTOMKOB
(BbIXOA4 MMaro), MNOMNyYeHHbIX OT OAHOW napbl MyX. [aHHbIA nNpu3Hak 3aBUCUT OT MFOAOBUTOCTU
pPOANTENBCKOIO MOKOMEHUS W BbDKMBAEMOCTW MOTOMKOB Ha npeavMarvMHanbHbIX CTagusix pasBUTUS.
OTMeTUM, 4YTO M3MEHEHUsI KOnu4ecTBa MNOTOMKOB MOCKEe Kakoro-nnmbo BO3AENCTBUS Ha poauTenbcKoe
MOKONEHWEe XapaKkTepusyloT U3MEHEHUS XXM3HECNOCOBHOCTM Ha NpeanMaruHanbHbIX CTagusix pasBuTus, npu
YCrOBWMW, YTO AaHHbIA (PaKTOp He M3MeHSAeT NMOAOBUTOCTb MaTepuMHCKMX ocoben. B kaxgom BapuaHTe
uccrnegosanu He meHee 30 cemen.

[na oueHKn 3KCMPEeCCUBHOCTM MyTauuMu W KM3HECMOCOOHOCTM MOTOMKOB MpW BO3OEWCTBMU CBeETa C
pa3HON ONWHOW BOMHbI Ha Ocobelr poaUTENbCKOrO MOKONEHMS BUPTMHHBIX CaMOK M CaMuOB Apo30dunbl
cofepXanu pasfenbHO B TeYeHWe OBYX CYTOK Mpu KpacHoMm (kp), A=660 HM, unn 3enéHom (3), A=565 Hwm,
CBeTe, 3aTeM CKpeluMBanu B CNeayloLmx KoMobnHaumax: Kp x K, 3 X K. B kauecTBe UCTOYHUKOB cBeTa Oblnn
ucnonb3oBaHbl (OTOHHbIE MaTpuubl Kopobosa. B kavectBe koHTponsa (k) wucnonb3osBanu ocoben,
HaxOAMBLLMXCS B OBbIYHbIX YCNOBUSAX.

Cratuctunyeckyto 06paboTky npoBoavnuM obLwenpuHATbIMU MeTogamu. [OoCTOBEpPHOCTb pasHMUbI
oueHuBanu ¢ nomoLlbio kputepusa CtotogeHTa (Pokunukun, 1978; JlakuH, 1990).

Pe3synbTaTthbl M 06CcyXaeHue

3aBMCMMOCTb MposAIBNEHUs Npu3Haka ri Apo3odwunbl 0T reHotuna. Ha puc. 2 u 3 nokasaHo
pacnpefeneHne ocober nuHUM st ri n ri NO Knaccam, COOTBETCTBYIOLWIMM pa3HOW CTEMEHU MNpPOsiBNEHUs
npusHaka. Myxu C reHoTUNoM ri XapakTepusylTcs Gonbluen 3KCNPEeCCUMBHOCTBLIO MpU3HaKa, Yem MyxXu C
reHoTunom st ri. ona ocoben knacca 4 (knacc, COOTBETCTBYIOLLMIA MaKCMMarbHOW CTEMNeHU MNpOsiBNEHUs
npu3Haka) coctasnset ans camok 3,8% y nuHum st ri n 40,7% y NuHum ri (pasnuuns goctosepHsl, p>0,999);
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ana camuoB 29,7% n 94,8% (pasnuuma goctoBepHbl, p>0,999) cooTBeTcTBEeHHO. [lona ocoben knacca 1
(knacc, cOOTBETCTBYIOLLMA MUHUMANbLHOW CTENEHW MPOSIBNEHUSA npusHaka) coctaBnsaeTt ans camok 4,4% y
nuHum st ri n 0,8% y nuHuK ri (pasnuuns goctoBepHbl, p>0,999); camupl knacca 1 He obHapyeHbl y obeunx
TNIMHUA.

Hamn ycTaHoBNeHbl NOMOBblE pas3nUuMs B 3KCMPECCUBHOCTM Mpu3Haka ri. [Jona camuoB C
HanbonbLIMM NposiBNEHMEM Mpu3Haka i (4 knacc) AOCTOBEPHO Bhbille, YeM AOMs CaMOK 3TOro Krnacca, y
obeunx nuHun (p>0,999). BonbLuaa 3KCNPECCUBHOCTb Mpu3Haka ri y camuoB Myx Drosophila funebris 6bina
oTMeueHa eule H.B.TumodeeBbim-PecoBckum (UmnT. no ActaypoB, 1974). YueHbiin npegnonararn, YTo camMmku
ob6ragaroT KakuM-TO hakTopoM, NPensaTCTBYOWMM (hEHOTUMMYECKOMY NPOSIBIIEHNIO MPU3HakKa fi.
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H.B.TumodcbeeB-Pecoscknin otmevan, 4to npusHak ri 'y Drosophila funebris moxeT nposiBNATbCS
acMMMETPUYHO Ha [OBYX KpbibsaX (pasnuuusi kacawTcsa cteneHn u cdopmbl nposienerust) (Timofeeff-
Ressovsky, 1927). B Halmx nccnegoBaHusx Takke 0TMEYEHblI MyXu, NIEBOE KPbINIO KOTOPbIX MOXHO OTHECTU
K OOHOMY Kraccy, a npaBoe — K Apyromy. bonee Toro, MOXHO NpeanonoXutb, YTO ecnu Gbl Mbl 3MepsNn
ONUHY NPOKCUMAanbHOrO U AUCTanbHOro oparMeHToOB paguarnbHOM XUMKU Ha NeBOM U MpPaBOM Kpbline, To,
BEPOATHO, PedKO MOXHO Obino Gbl BCTpeTUTb 0CcOBEen C MAEHTUYHOW AMNWHOW 3TOM Xunkn. OgHako, Hamu
paHee ObiNO nokaszaHO OTCYTCTBME CTATUCTUYECKUX Pas3nuunii B SKCMPECCUBHOCTU MpU3HAKa Ha NeBOWN u
npaeon nonosuHax Tena (PununoHeHko, Haepoukas, 2006).

MOXXHO NPeAnoNIoXUTb HECKOMBKO MPUYMH Pas3nuymin NpPosiBNEHNS MpU3Haka Yy CpaBHUBAEMbIX JIMHUN:
Hanuuve unNu OTCYTCTBUE reHa St, pasHble Habopbl MOMUIMEHOB Y 3TUX NUHWUA (MOMMUreHbl MOrnu ObiTh
pasgeneHbl B pesynbTate kpoccuHrosepa). «OauMH u TOT Xe reH byger nposBnAaTe cebs pasnvyHo B
3aBMCMMOCTM OT TOrO KOMMSEeKca APYrMX reHoB, KOTOPbIM OH OKpyxeH» (YeTBepukoB, 1968, c.164) — ato
nonoxenuve, cdopmynuposaHHoe C.C.YeTBeprkoBbIM, CNpaBeasIMBO W ANs  pe3ynbTatoB  HawmMx
nccrnegoBaHum.

Hanbonee BepoATHbIM MNpeacTaBnseTca crnegywuiee obbscHeHue. [Mpu nonyyeHUn OAMHOYHOTO
MyTaHTa ri U3 NMHWUK St ri C NOMOLLbI0 KPOCCUHIOBEPA B CKpeLUMBaHMAX Oblna Ucnonb3oBaHa fMHUS OUKOTro
Tvna C-S. B pe3ynbTarte reHoTUn NuHUK i ABMAAETCHA YaCTUYHO 3aMELLEHHbIM, T.€. COOEPXUT onpeaeneHHoe
KONMMYECTBO MOSIMTEHOB, NOJTYYEHHbIX OT JIMHUM OUKOrO TUMna, KOTopble MOryT MOoaMdULMpPOBaTb NPOsiBNIEHNE
MyTaumm. OTO NpeanonoXeHue Obio NPOBEPEHO HaMW MPU OLIEHKE 3SKCMPECCUBHOCTM MCCNeayemoro
npusHaka y JIMHUIM C 3aMeLLEeHHbIMU FreHOTUMaMu.

WccnenoBaHne akcnpeccMBHOCTUM MyTaumn ri 'y nuHwi st ri (C-S) v st ri (Or) nokasano, 4To
NposiBNIEHNE OAHHOIO MpU3Haka Npyu U3MEHEHMU reHeTU4eckoro ooHa yBENMYMBAETCS, OCODEHHO Y NNHWK
stri (C-S) (tabn. 1). MNo-Buanmomy, Takon 3pdeKkT obycrnoBrneH pasHbIMU MOJSIMFEHHBIMU KOMMIEKCaMm
nvHun C-S n Or, koTopble MOAUMULMPYIOT NPOSBEHNE MyTauuWu ri.

Ta6nuua 1.
OKcnpeccUBHOCTb MpU3HaKa ri (Qons ocob6el C MaKCMMarbHbIM NMPOSAIBIIEHWEM MNpPU3HaKa) y
nvuHun st ri, st ri (C-S) n st ri (Or)

OKCNpeccuBHOCTb FeHoTUN
MyTaLun ri stri st ri (C-S) st ri (Or)
Camkun 3,840,5 96,4+0,8* 26,3+2,0*
Camupl 29,7+1,2 100,0+0,2* 64,6+2,1*

*— cmeneHb omaudul om nuHuu st ri— p>0,999.
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XKunsHecnocobHocTb apo3odwmnbl B 3aBUCUMOCTM OT 3KCMPECCMBHOCTM Mpu3Haka ri y ocoben
pPOAUTENBLCKOro NOKOMNEHMS.

B pesynbTaTe M3ydeHuns NposiBNEeHNs NpusHaka ri 'y NUHWN ri n st ri Ana gaHHoro uccneosaHvs 6bina
BblbpaHa nuHMa st ri, y KOTOPOW B [OCTAaTOMHOM KOMMYECTBE BCTpeYalTCd 0Cobu C KOHTpacTHOW
9KCMPECCUBHOCTBIO MpU3HakKa, YTO COOTBETCTBYET LN IKCMEPUMMEHTa — BbIICHEHMIO BO3MOXHOW CBSA3M
MEXY 3KCMPECCUBHOCTLIO NPU3HaKa ri y poauTenbCKnx ocober 1 KONMYecTBOM MX NMOTOMKOB, a Takke MX
TY. MNMpoeogunu ckpelmBaHus ocoben gpo3odurbl, B KOTOPLIX CaMKM MpUHAANexanm K krnaccy 2, caMmubl — K
knaccy 2 unu 3 (BapvaHT onbita A), 1 B KOTOPbIX CaMLbl NPUHaANexanu K knaccy 4, a caMku — K knaccy 4
unu 3 (BapmaHT onbita B). [Ina ckpewmBaHui nogdbupanu ocoben, NposiBfieHne npu3Haka y KOTOpbIX Ha
06eunx CTopoHax Tena MOXHO OTHECTU K OAHOMY Knaccy.

Ha pwuc.4 npenctasneHbl pesynbTaTbl OUEeHKM TY MNOTOMKOB 0cCoBGen C MakCMManbHOW U
MWHMManbHOM 3KCNPECCUBHOCTLIO NpU3Haka ri. TY CaMOK, MOMyYeHHbIX NPU CKpeLiBaHUW POaUTENbCKUX
ocobeli ¢ MakCMMarnbHOW 3KCMPECCMBHOCTBIO MNpU3Haka ri, npesbiwaeT TY caMoK, MNOMyYeHHbLIX MNpwu
CKpeluMBaHMM poamTenbCKUX ocoben ¢ MMHUManNbHOW 3KCMPECCUBHOCTBLIO Npu3Haka, Ha 12,6% (p>0,95). TY
CaMLO0B-NOTOMKOB 0OCOBEN C MaKCUManbHOW 3KCNPECCUBHOCTbLIO Mpu3Haka ri Bbllle TY camLuoB-NMOTOMKOB
ocobew ¢ MMHMMAarbHOWN 3KCMPECCUBHOCTLIO Npu3Haka Ha 17,2% (p>0,95).

OTMeueHbl JOCTOBEpPHbIE MOJIOBbIE pas3nuuusa B TennoyctondmBocTh. Camkm B oboux BapuaHTax
ofnblTa XxapakTepuaylTcs BONbLUIMMK 3Ha4YeHUsIMK Nnokasarens, yem camupl (p>0,99).

PaHee npu nccnegoBaHny TEMMOYCTONYMBOCTM CaMOK M CaMLOB Y OPraHn3MOB C MPOTMBOMOSOXHbLIM
TMNOM oOnpejeneHns nona (gposodmna, wernkonpsa) Obina nokasaHa 606nblias TEnnoycTOMYMBOCTb
romorameTHOro nomna (camok y Apo3oduibl, CaMLOB Yy TYTOBOro LUenkonpsaa), T.e. CBA3b YCTOMYUBOCTU C
NMonoM B 3HaAYUTENbHOW Mepe onpeaenseTcs roMo- U reteporameTHocTblo (HukonbyeHko, 1988). OgHako B
HEeKoTOpbIX Apyrnx paboTax 3Ta 3aKOHOMEpPHOCTb OOHapyxuBanacb He Bcerga: MOroBble pasnuyus
OTCyTCTBOBanu unu 6onee TennoyctonymsebiMu Bbinn camupbl Aposodunbl (CTpawHiok n ap., 1985; KoteHko,
Lllax6a3os, 1984).

M3 fgaHHbIX puc. 5 sICHO, YTO KONMMYECTBO MOTOMKOB Takke oOKasbliBaeTcs Oonee BbICOKMM, €cnv
CKpelLMBaTb poanNTENbCKME 0COOM C MakCMManbHOM SKCMPECCUBHOCTbLIO MPU3HaKa fi.
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KonnyecTBo NOTOMKOB, NOSYyYEHHBLIX NMPU CKPELLUBaAHUM 0COBEN C MakCUMarbHOW SKCNPECCUBHOCTLIO
npu3Haka ri, NpeBbIlaeT KONMYECTBO MOTOMKOB, MOMyYEHHbIX MPU CKpelmBaHun ocobert ¢ MUHMMarbHOM
3KCMPECCUBHOCTBIO Npu3Haka (camok — Ha 15,4%, camuoB — Ha 17,3% (p>0,95)). inga pelwweHna Bonpoca o
TOM, 4Yem OOYyCNOBNEHO MOBbILWEHNE BbIXO4A MMaro B BapuaHTe onbita B — MoBbIWEHHON
XU3HECNOCOBHOCTbI0 NOTOMKOB OCOOEN C BbICOKOW SKCMPECCMBHOCTBLIO MpU3Haka fi U/WnvM NoBblLLEHHOM
NNOAOBUTOCTbLIO POOUTENBCKNX 0cOBen, He06X0AUMO AOMOSNTHUTENBHOE UCCrefOBaHME.

[MonoBble pasnuuusa Mo BbIXOO4Y MMaro He OoTMeYeHbl. KonnyectBo MOTOMKOB-CaMOK JOCTOBEPHO He
OTNMYaEeTCs OT KONMYEeCTBa NOTOMKOB-CaMLOB B 000MX BapuaHTax onbiTa.

Taknm o6Gpasom, B pesynbTaTe AaHHOMO WUCCNeaoBaHWUS YCTAHOBMEHO, YTO MOTOMKM ocoben C
MaKCVMMarbHOW 3KCMPECCUBHOCTLIO NMpu3Haka ri bornee TennoycToMyYmnBbl U XU3HECNOCOOHbI, YEM NMOTOMKM
ocobelrl ¢ MUHMManbHOW 3KCMPECCUBHOCTbIO MNpu3Haka. [logobHas CcBA3b IKCMPECCUBHOCTM MpU3HaKa C
HEMoJSHbIM NPOSIBNIEHMEM C NPUCMOCOBNEHHOCTLID MOTOMKOB MNOKasaHa, Hanpumep, B 3KCMEpUMMEHTax C
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ucnonb3oBaHMemM Mytaumm eyeless — B pabotax J1..BopobbeBOM M COaBTOPOB, KOTOPLIE MOKasanu, YTO
NOTOMKM 0OCOBEeN C MakCUManbHOW 3KCMPECCMBHOCTBLIO MPU3HAKa XapakTepusyloTCs  MNOBbILEHHON
npucnocobrneHHocTbio (Bopobbera u ap., 1991).

Cuctema sKkcnpeccuu reHa ri — 3TO Knaccuyeckas nomnureHHas cuctema. OHa COAepXKUT reHbl
rnasHoro addbekta (reH ri) n Bonblloe KONMMYEeCTBO rEeHOB-MOAMMUKATOPOB (MOMUreHoB), KaXdbll WX
KOTOPbIX BHOCUT Marblvi BKNaz B 9KCMPECCMBHOCTbL Npu3Haka. Bapuaumsa pasmepoB AByX hparMeHTOB XUIKK
(MpokcMManbHOro M AWCTanbHOro) 3aBMCUMT WMMEHHO OT AEWCTBUS reHoB-MoaudumkaTtopoB (Bacunbesa,
PatHep, 2000). CornmacHo pabotam J1.A.BacunbeBon n cotpygHukoB, 6onee 50% reHoma pposodunbl
SABNAKTCA reHaMn-moandmkaTopamm JaHHOro KONMYeCTBEHHOro npuaHaka (Bacunbesa u ap., 1995). Ocobu,
KOTOPbIX Mbl OTHOCMM K TOMY U MHOMY Kriaccy, UMEIOT pasHblii Habop reHoB-mMoandukaTopoB. ITOT Habop
He TONbKO BMMSIET Ha 3KCMPECCUBHOCTb MPU3HAaKa ri y POAUTENbCKMX OCOOEen, HO, Kak CBUOETENbCTBYIOT
OaHHble 3TOM paboTbl, MOXET BNUATb M Ha 3HAYEHWUS KOMNWYECTBEHHbLIX MNPW3HAKOB, XapaKTepu3YHLLMX
XMN3HECNOCOBOHOCTb, Y X NOTOMKOB.

BnugHue cBeTOBLIX YCNoOBWM codepXaHus ocoben poauTenbCKOro MOKOMEHUS Ha NposBhAeHWe
npusHaka ri n Xn3HecnocobHOCTb APO30dUIbI.

Mpu uccriegoBaHUM ponv CBETOBLIX YCINOBUW COOEPXaHUs OCOOEN poOUTENbCKOro MOKONEHWS B
NposIBNEHUN psiga KONMYECTBEHHBIX NMPU3HAKOB Ap030curibl ObINIO MOKa3aHo, YTO CBET C pas3HOW AJIMHON
BOJSTHbI CMOCOOEH BbI3bIBaTb U3MEHEHUsI NMoOKa3aTenemn XM3HeCNoCOOHOCTM MOTOMCTBA. YCTaHOBIMEHO, YTO
NMOTOMCTBO OT CKpelumMBaHWs ocoberi, HaXOOMBLUMXCHA B pa3HbIX CBETOBbIX YCMOBUAX, B OCHOBHOM Oornee
KM3HECNOCOOHO, YeM MNOTOMCTBO, poOAUTENbCKME 0COOM  KOTOPOro noaBepranvcb OOUHAKOBOMY
BO3OencTBuio. Takke Obin NocTaBfeH BOMPOC O BO3MOXHbLIX W3MEHEHUSIX afanTMBHO HeWTpanbHbIX
MPU3HaKoB B Takmx 3KcnepuMmeHTax. PesynbTaTbl napannenbHOro  uccnegoBaHus  U3MEHeHUN
XKM3HECNOCOBHOCTN W CTENEHUM NPOSBMNEHMS MYTAHTHOrO NpusHaka forked nocne OencTBus CBeTa Ha
poauTenbckme ocobu No3BONWUMM caenatb BbIBOA4 O TOM, YTO MakcumarbHble U3MEHEHUS 0BoMX NPU3HaKoB
NPONCXOAAT B OOHMX U TeX Xe BapuaHTax (HaBpoubka, 2006).

Mpu BANSIHUM KpacHOro CBeTa Ha MaTepUHCKMe 0cobu B NX NOTOMCTBE Habnoganu nosbieHe 0K
MyX C MakcMmaribHbIM NPosiBNEHNeM npusHaka ri (tabn. 2).

Ta6bnuua 2.

KcnpeccuUBHOCTb NpU3HaKa ri (aonsi ocobe ¢ MaKkCMMaribHbIM NPOsiIBIIEHMEM NPU3HaKa — 3 1

4 Knaccbl) U BbIXO4 MMaro y nuHuM st ri Npyu coaepxaHUM poaUTENbCKUX ocoben B YCNOBUSIX
KPacCHOro U 3eJIeHOro ocBeLeHusi

OKCNpeccmMBHOCTb
BapuaHT npusHaka ri, % Bbixog nmaro,
P KonmyecTBo ocoben
caMKu camupl
KpacHblli cBeT 72,7+2,0* 97,0+0,8* 93,5+3,6*
3eneHbIn cBeT 33,1x2,1* 100,0+0,2* 129,3+5,9*
KOHTPOIb 46,6+1,3 89,010,8 55,0+2,5

*— cmeneHb omaudult om KoHmporss — p>0,999.

BosgenictBre 3enéHoro cBeta Ha MaTEpUHCKME OCOBW MPUBENIO K CHWXKEHUIO 3KCMPECCUBHOCTU
npu3Haka ri y CaMOK. OKCMpPEeCcCMBHOCTb MpM3HaKka y CaMUOB B [aHHOM BapuaHTe 3KCrnepumeHTa
NoBbLILLAETCS; BCe CaMLbl-MOTOMKM 0cobel, CoaepXaBLUNXCH B YCNOBUSX 3€IEHOr0 OCBELLEHUS, OTHOCATCS K
knaccam 3 un 4 (Tabn. 2).

Kak BnaHoO u3 1abn. 2, npyn cogepxaHum MaTepuHCKMX 0COBen B YCIOBUAX KPACHOTO UMM 3ereHoro
OCBELLEHNS KONMMYECTBO WX MOTOMKOB YyBenuuuBaeTcs. M3amMeHeHus konuyecTBa MNOTOMKOB Yy ocobewn,
COLEpXaBLUMXCH OO0 CKPeLMBaHUS B YCMOBUAX KPACHOrO WMnM 3enéHOro CBeTa, Kak MokasaHo paHee B
NoAoGHbIX 3KCMEPUMEHTAX, CBA3aHbl C UAMEHEHMAMW CTEMEHN NpeanMarMHanbHOM XN3HeCNOCOBHOCTH, a He
C N3MEHEHUSIMM KONMYeCcTBa OTNOXeHHbIX siul, (HaBpoubka, 2006).

Takum o06pa3om, BHellHee BO3AENCTBME, TMPUMEHEHHOE Ha «Npo3aMOpMoHanbHOMY cTaguu
OHTOreHesa, TO eCTb B MEpPUOJ rameToreHe3a y MaTepPUHCKMX OCOOEN, Bbi3biBaeT Npu AEWCTBUM KPacHOro
cBeTa napannenibHoe MOBLIWEHNE XU3HECMOCOOHOCTM U CTENEHW MNPOSBIEHUS MyTauun; nNpu LEeNCTBUM
3eNeHoro ceeTa CTUMynupyeT npeavMarnHanbHyl XXW3HECNOCOOHOCTb, @ B OTHOLUEHUWN BIIUSHMS 3TOrO
hakTopa Ha NposiBNeHne npusHaka oTMeYeHbl NOMOBbIE Pa3nmyms.

MopobHble addpekTbl ObINM MNOKasaHbl paHee ApyrMMUM uccnegosatensamu. B yactHocTw, 6bino
OTMEYEHO, YTO YCMNOBUS Cpedbl, B KOTOPbIX Pa3BMBanCs MaTePUHCKUIN OpraHnM3m, BAUSIOT Ha NposiBNeHve
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reHoB y notomkoB apo3odunbl (CBetnos, KopcakoBa, 1962; XecuH, Bawkunpos, 1979). N3meHeHue
XN3HECNOCOOHOCTN pasnU4YHbiX OBBLEKTOB MNOcrne [OEeWUCTBUSA HEeKOTOpPbIX U3NYEeCKUX (aKToOpoB Ha
poaUTENBbCKOE MOKOSNIEHME YCTaHOBMNEHO B psae paboT kadedpbl reHeTuku m uutornorum XHY (Yenenb,
1990; PoHkiHa, 2001; LWax6asos u ap., 2003 v gpyrue).

B ocHoBe adhhekToB, MOMyYEHHbIX NPU OENCTBUN BHELHUX (PAKTOPOB Ha POAUTENbLCKOE MOKOSEHME,
MOTyT ObITb Kak reHeTU4eckne M3MEHEHWs, ecrnm AOMyCTUTb, YTO MpUMeEHsieMble (hakTopbl CMOCOOHbI UX
Bbl3BaTb, TaK W MPOJSIOHIMPOBaHHbIE, JMNUrEHETUYECKME W3MEHEHWs, CBSI3aHHble C perynsiuuer reHHoW
aKTMBHOCTW. DT M3MEHEHNs MOAMPULNPYIOT U MPOSIBIIEHNE M3Yy4aeMOoro npusHaka, U XM3HecnocobHOCTb
notomMkoB. OgHUM M3 BO3MOXHbIX MeXaHu3MOB, 0OYCNOBMAMBANOLWINM [AHHbIE WU3MEHEHUsd, MOryT ObiTb
nepemMeLLeHmss MobunbHbIX 3NEeMEHTOB reHoMa u moguduumpyowee snuaHe MIM3 Ha nonureHsl. Nocne
TemnepaTypHOro BO3OENCTBMS Ha NUHUIO ri ObiNM OOHapyXeHbl Hacnegyemble U3MeHeHUs hparmeHToB
paguanbHOW XUMNKWU, 3TU NHAYLUPOBaHHbIE DEHOTUMNbI ANy HAYano «TeMnepaTypHbIM» MVHUAM, Y KOTOPbIX
nattepH nokanusaumn MI3 okasancs W3MEHEHHbIM MO CPaBHEHUI0 C WUCXodHOM nuHuen (PaTHep,
BacunbeBa, 2000). MoXHO NpeanonoXuTb, YTO U CBETOBOE BO3AEWNCTBME CMOCOOHO MpMBOAMTL K Takum
N3MEHEHNSIM.

lMonyyeHHble [aHHble MOXHO OOBACHUTb, WCMOMNb3ysi MNPeACTaBfieHMe O ToM, 4TO pakTop
OKpyXatoLlen cpefbl MOXET Bbl3BaTb BO3HUKHOBEHWE ONMUTENbHLIX MOAUMUKALMA XpOMaTUHA, CMOCOBHBLIX
MHOYUMPOBaTb afanTMBHBLIN OTBET Ha AewnctBue daktopa (Monk, 1995). Bo3amoxHO, OelcTBME CBeETa B
«MPO3MOPUOHANbHBLINY Nepuog OHToreHesa (T.e. Ha pPOAWTENBbCKOE MOKONEHWE) CMOCOOHO BbI3BATb
NnosiBNIEHNE MPOJSIOHTMPOBAHHBLIX  (AMUFEHETUYECKUX) W3MEHEHWUI, KOTOpble MPOSIBATCA Yy B3POCHbIX
opraHuamoB. B nonb3y 3TOro npeanioXeHus roBopsAT, HaNpuMMep, AaHHble O TOM, YTO YCroOBWUS cpenpbl
(TemnepaTypa, CBET), KOTOpble BO3OEMCTBYIT Ha OMNpPEAEerieHHbIX CTagusx pasBUTUS, MOTYT Bbi3biBaTb
Hacnegyemble uameHeHus reHHon akcnpeccum (Mikula, 1995).

BosmoxHOCTb HacnegoBaHus u npupoda obHapyXeHHbIX adhdekToB OyayT MccnegoBaHbl B HaLLMX
AanbHenwmnx paboTax.

BbiBOoAabl

1. YcTaHoBneHo, YTo 3KCNPECCUBHOCTb MyTauun fi BbILWLE Y JIMHUK Fi, MO CPaBHEHUIO C 3KCNPECCUBHOCTBLIO
OaHHOro npusHaka y nuHum st ri. OBHapyxeHbl NMOMoBble pasnMuns B NPOSIBIIEHMU MpU3Haka: camubl
06eunx NUHWIA, ri n st ri, xapakTepuayoTca 0ombLIEN 3KCNPECCMBHOCTBIO NPU3HaKa.

2. WNccnepoBaHue 3KCNPECCMBHOCTU MyTauuu ri'y nuHun st ri (C-S) v st ri (Or) nokasano, 4YTo NposiBrieHne
[aHHOro npusHaka npyv N3MeHeHUM reHeTUYeckoro poHa yBenuumnBaeTcsl, 0CO6EeHHO y nuHuu st ri (C-S).

3. O6HapyxeHa nonoxuTenbHasi CBA3b MeXOy 9KCNPEeCCUBHOCTbLIO NpuU3Haka ri y ocoben poamnTenbCcKoro
MOKOMIEHMS N 3HAYEHUSIMU HEKOTOPbIX KONMYECTBEHHbIX MPU3HAKOB UX MOTOMKOB: XW3HECNOCOOHOCTb U
TEeNnoycToMYMBOCTb MOTOMKOB BbIlIE, €CNU CKpewwmBaTb 0CObW C MakCMMarbHbIM MPOSBIEHUEM
npusHaka.

4. DK30reHHoe BO3JeNCTBME (OBYXCYTOYHOE COAEepXaHWe MaTepuHCKUX ocobelt B yCIOBUSX KPacHOro U
3€1eHOr0 OCBELLEHNSI) BMSIET HA 3KCMPECCMBHOCTb MpU3HaKa W XU3HECMOCOOHOCTb UX MOTOMKOB.
Bospencrsne KpacHOro cBeta Ha MaTtepuHCcKne ocobu NPUBOAUT K YCUINEHUIO NPOSBREHUS NpusHaka y
NMOTOMKOB M MOBbILLEHWNIO XXM3HECNOCOOHOCTU. 3eneHbl CBET Takke CTUMYyNMpyeT npeaumarnHanbHyo
XM3HECNOCOBHOCTb, OAHAKO MNO-pa3HOMY BO3OEWCTBYET Ha OKCMPECCMBHOCTb MNpU3Haka Yy Camok
(nposiBneHue reHa ocnabnsetcs) u camuoB (MPOSBMEHNE reHa yeunmsaeTcs).
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3B’A30K eKcnpecuBHOCTI 03Haku radius incompletus Ta xuttesgaTtHocTi Drosophila
melanogaster
H.C.®ininoHeHko, B.B.HaBpoubka, 51.C.lLlexoBL0Ba, J1..BopobiioBa

BuknageHo pesynbTatm AOCRIAXEHHS €KCNPeCUBHOCTI O3Haku radius incompletus pposodinu Ta
OESKUX MOKa3HUKIB XXUTTE3AATHOCTI MPU 3MiHi reHeTUYHOro (OOHY Ta YMOB YTPUMaHHSI GaTbKiBCbKUX
0COOVH. 3MiHa reHeTU4HOro YOHy MYTAHTHOI FiHiT CIPUYMHIOE MIABULLIEHHS CTYMEHS NPOSIBY O3HAKM.
BuaBneHnMn nos3uTMBHMN 3B'AI30K MK €KCMPECUBHICTIO 03Haku radius incompletus y 0cobuH
BGaTbKIBCbKOro MOKOSMIHHA Ta XWUTTE34ATHICTIO iX NOTOMKIB. Bnnue 4epBOHOro CBiTna Ha MaTepPUHCHKI
OCOBGUHM MPMBOAWUTL OO MNOCUMNEHHA MNPOSIBY O3HAaKM i MiOBULEHHS CTyneHs nepegimariHansHol
XUTTE3OATHOCTI y NoToMKiB. [py BNNMBI 3€neHOro CBiTNa Ha MaTepPUHCbKI OCOBMHM XUTTE3OATHICTb
NOTOMKIB MiABULLYETHCS, EKCNPECUBHICTb MyTaUil y camuiB 36inbLYETbCS, Y CAMOK 3MEHLLYETLCS.

KnitodoBi crioBa: dposogpina, radius incompletus, ekcripecusHicmsb, xxumme3damHicmb, 6ambKi8ChKi
0COBUHU, 2eHeMUYHUL ¢hOH, €8Im0 3 Pi3HOK QOBXKUHOK X8UTTi.

Connection between the expressiveness of trait radius incompletus and viability of Drosophila
melanogaster
N.S.Philiponenko, V.V.Navrotskaya, Ya.S.Shehovtsova, L.l.Vorobyova

The results of study of the expressiveness of drosophila trait radius incompletus and some viability
features under the change of genetic background and keeping conditions of parent individuals are
presented. Change of genetic background of mutant strain results in the trait expressiveness increase.
The positive connection between the expressiveness of trait radius incompletus in parent individuals
and viability of their offspring has been revealed. The influence of red light on maternal individuals
leads to the increase of the trait manifestation and preimaginal viability of the offspring. At the impact
of green light on maternal individuals viability of the offspring increases, the expressiveness of the trait
increases among males and decreases among females.

Key words: drosophila, radius incompletus, expressiveness, viability, parent individuals, genetic
background, light of different wavelength.
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