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IMOJIMOP®I3M BIOXIMIYHUX MAPKEPIB BUYKA-ITICOYHUKA
NEOGOBIUSFLUVIATILIS (PALLAS) B TIPUAYHAUCHBKOMY
O3EPI KOTJABYX

BUKOPUCTOBYIOUM METOM JIY’)KHOTO €JIEKTpodope3y B MOMIaKpUIaMITHOMY Tejli, 3MIHCHUIN aHali3
TEHETUYHOI CTPYKTYpH YrpyloBaHHS Owuka-mlicounnka B o3epi Kornabyx. BuBueno wactotn
TEHOTHITIB Ta aJeNliB 3a JIOKyCaMHd TKaHMHHUX ecTepa3 Ta MioreHiB. [lokazaHO JOCTOBIpHY pi3HHITIO
MDK BUSBIICHUMH Ta OYIKyBaHUMH YaCTOTAMH TEHOTHITIB IO modiMopdHMM jokycam. IIpoBemeHo
aHaii3 010XiMIYHHMX MapKepiB Ta BUSBJICHO MOTIMOP(}i3M IJIs YOTHPHOX T'EHiB.

Kniouosi crosa: N. fluviatilis, buvox-nicounuk, nonyasayis, 2cenemuuna cmpykmypa, anieii, ecmepasu, Mio2eHu

B KOHTMHEHTAaNBLHUX BOJOWMax YKpaiHH, B TOMY YHCI TPUAYHAUCHKUX oO3epax, HalOUIbII
4KMCEIBHUM BUIOM cepen OmukoBux pub € omdok-micounux Neogobius fluviatilis (Pallas).Ileit Bux
BiJIirpae BayKJIMBY POJb B €KOCHCTEMax 03ep 1 MOXKe OYTH MOTEHIIIHHO MPOMUCIOBUM. [IpoTe #ioro
BHYTPIIIHBOBHIOBA CTPYKTypa y Bomoimax IliBHiuHO-3aximHoro IIpudopHOMOp's, 30Kpema, B
NpUAYHAWCHKUX 03epax, HUHI MPaKTUYHO HE BUBUYCHA.

Pi3Hi €H3UMHI CHCTEMH IHPOKO BUKOPHUCTOBYIOTELCS SIK MapKepH MIiHJIMBOCTI, 32 TKHMH MO’KHA
JIOCITIIDKYBATH TEHETHYHY CTPYKTYPY IOIMYJIAIINA Pi3HUX BUIIB. BUBUECHHS €H3UMIB T03BOJISE BUSBUTH
CTYIIHb CHOPITHEHOCTI MK PI3HUMH yTPYIIOBAHHIMH, & TAKOXK iX TMPUCTOCOBAHICTh 1 UYTIIUBICTH 110
pI3HHX 30BHINTHIX YWHHUKIB. Bimomo, 1m0 iCHye IIHPOKWH Iiama3oH Oi0XIMIYHOI MIHJIMBOCTI B
MOMYJIAMISIX Pi3HUX BHUIIB pub, y ToMy umcii i poaunu 6mukosux (Gobiidae) [To6posonos, ITunuyk,
1993; Kotze, van der Bank, 1998; Charles, 1999; Li Si-Fa, Zhao Yan, Z0dddimkenns y i
[apuHi € J0CTaTHRO aKkTyanpHuMHE [[Vanova, Dobrovolov, 2013; 3amopos, Pagnonp2014; Kyrtikosa
3amopoB Ta iH., 2015],ix pe3ynbpraTii MarOTh 3HAYEHHS HE TiIBKU IS €BOIOMIOHICTIB, a TAKOXK IS
TOCTIONIAPCHKOI MISITHHOCTI 1 €KOJIOTiYHOTO MOHITOPHHTY.
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Buxoznsuu 3 1poro, METO0 AOCTiIKEHHS OyJI0 MpOBEIEHHS aHalli3y TeHETUYHOI CTPYKTYpH
OnuKa-micoyHWKa NpuAyHalchKkoro o3zepa o KorTmaOyx 3a Jokycamu, siKi KOAYIOTh MHOXKHHHI
MOJIEKYJISIpHI popMu Oi0XiIMIYHHUX MapKepiB.

MarepiaJ i MeTOIH T0CTiTKEHD

IxTionoriyauii Matepian 3i0paHo cHiBpoOiTHUKaMH KadeapH Tiapobionorii Ta 3aranbHOi eKOJOrii
OpecpKoro HalioHaJIBHOTO yHiBepcuTeTy iMeHi I. I. Meunukosa. [ nociigkeHb BUKOPHCTOBYBAIN
0coOuH OMYKa-MicOYHUKA, K1 Oyiu BuiloBieHi B 03epi KotnaOyx Bocenn 2012p.

Jnis BUSBICHHS CHEKTpa MOJEKYISpHUX (opM OlOoXiMIYHMX MapKepiB BHUKOPHUCTOBYBAJIH
IHIUBiMyanbHI TOMOreHaTH M s30Boi TkaHuHM OwukiB (20 cammie i 20 camok). /[ns
eneKTpoopeTHYHOro  (pakioHyBaHHS  BOJOPO3YMHHUX  €cTepa3  BHUKOpPHCTOByBaIn 6%
nomiakpwiamigauii renb (ITAAT) 1 Oydepny cucremy — tpuc-6opar-EJITA [[Ipunuumnsr..., 2015].
EnexTpodopes mpoBoamIM B CHCTEMI BEPTUKAIBHOTO IIacTHHYATOrO reimo (po3mipu 140%120% Imm)
3a gonomororo amapaty VE4 (Pocis). I'enmp 1 pos3nmiieHHS B elneKTpodopeTHdHid Kamepi
BuTpuMyBasin 12 roaun. Ilicns BBeaeHHS mpoO B KaMmepy, mpeenekTpodope3 NpOBOAMIN BIPOIOBK
20-30xB. 1o Bxomxkennsa bOC B ocnosuuit renb npu 80 MA. [licnsg uporo cuity cTpymy 301IbLIyBaIl
710 200MA. TTpe- Ta OCHOBHHIT €7IeKTPO(Ope3 MPOBOILTH B OXOIOIKeHOMY Oydepi mpu Temmeparypi 4 °C.

MeToan TiCTOXIMIYHOTO BHSBJICHHS MOJEKYJISpHUX (QOpPM C€H3MMIB B Tell — ecrepas,
nakrataerigporenasu  (JIJII'), wmanatnmerinporenasu (M) 1 wmioreHiB, micias NpPUIUHEHHS
enexkTpodopeTnuHoro po3aiieHHs, onucano B podoti JI. 1. Kopoukina [Kopoukwn u ap., 1977].
AJO3UMH Ta BapiaHTH I'eHiB, sKi iX KOAyBaJli, BU3HAYAJIH 32 eJIEKTPOPOPETUIHOIO PYXIUBICTIO: MEHII
pyximBHii ano3um no3Havanu sk S (Slow), a 6inem pyxmuswuii — sk F (Fast).[lns po3paxyHky 4acToT
TeHOTHINIB 3a JIOKycaMu Ol0XiMIYHUX MOJNIMOpPGHHUX MapKepiB y BHOiIpKkax pud BHUKOPHCTOBYBAIU
¢dopmyny Xapnui-BaiinOepra [Toupkuii, 2008]. CtyniHp BiJIOBIZHOCTI CHOCTEPEKYBAHUX YaCTOT
FEHOTUIIB 10 TEOPETHYHO OUiKyBAHHX NPOBOJWIM 3 BHKOPHCTAHHAM METOLy )° [ATpaMeHTOBa,
VYreBcbka, 2007].

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpeHHS

[IpoBeneHHs sIKiCHOTO aHamizy ekcmpecii (EpMEHTIB €CTEepONITUYHOI CHCTEMH OWYKa-TCOYHMKA
MOKa3ajio, 0 HE3aJEKHO BiJ cTaTi pul, iX CIEKTp XapaKTepHU3yBaBCS HASBHICTIO I SITH OCHOBHHX
MOJIEKYJISIpHUX (POPM ecTepas, KOXKHa 3 SKUX, HalO1nbI IMOBIpPHO, KOAYETHCS PI3HUMH ayTOCOMHUMH
JIOKyCaMH, IO MO3HAYeHI HaMHM, 3TiTHO 3 aHOAHOK pyxowmicTio, sk ESl — Es5 [Shaklee, 1990]
Hocmimkenns enextpodoperpaM crektpy ¢opMm ecTepa3 OWYKIB [103BOJHMB 3HAWTH HAasIBHICTH
CHagKoBOrO MoiimMopdismMy TibKK s JOKycy 2. Jlng wmiel reH-eH3MMHOI CHCTEMH BHUSIBICHO IBa
AN03UMH, PYXJHBICTh SKHX YITKO PO3pI3HSIACSd B MOJIaKpWIaMiHOMY Teli B YMOBax JyXHOTO
enekTpodopesy.

BuBueHHs1 eneKTpoOPETUYHOr0 CIEKTpa MIOreHiB OWYKa-TCOYHUKA JJ03BOJUIO BUSBUTH
BEJIMKY KUIBKICTh ejnekTpoMopd wmiei ¢opmu OinkiB. BukopucToByroUM 3araJbHONPUHHATHA B
0i0XIMIYHIM T'eHETHI MiJXiJ «OJWH I'eH — onHa modapOoBaHa 30Ha remo» [Antyxos, CalMeHKOBa,
1972] moxHa OTpHUMATH MAaKCUMaJbHY OLIHKY JIOKYCIB, SIKi KOIYIOTh MIOreHH y pud. MakcuMalbHO
MOJXKJIMBA KiIBKICTh TaKHUX TCHIB 3TiHO 3 HAIIMMH JaHUMHU y OWYKa-TCOYHMKA CKiagana 12, nmpu
OMY HyMEpalilo NpOBOAMIM 3a CHaJaHHIM aHOIHOI PyXJIMBOCTI MOTUTIOBAHUX TPH eJIeKTpodopesi
OinkiB. Takuil mpuHOMI HyMmepaulii JOKyciB OiOXiIMIYHHMX MapKepiB € 3arajJbHONPUIHATUM Y
HONYJISLIHHO-TeHeTHYHUX TociipkeHHsax pub [Shaklee, 1990; Avise, 2004]loniMopdizm BHSBICHO
JUTst TOKyCiB MioreHiB 1, 3i 7.

OTxe, MOXXHa 3pOOMTH BHUCHOBOK, L0 HAasBHICTIO MOJIMOpQi3My B YIpyloBaHHI OWdka-
micoynrnka o3epa KoTiabyx xapakTepu3ylOThCSl TEHM ecTepa3 i MIOreHiB, TOMy caMme Li MapKepu
JOLITBHO BUKOPUCTOBYBATH B TIOAAJIBIIOMY, IIPH aHANi31 TEHETUYHOT BHYTPILTHBOBUIOBOI CTPYKTYpHU
BOT'O BUIY PHO.

Amnani3 cnektpy TkanuHHHX JI/II" Onuka-micouHnKa BHSBUB HasBHICTH JACKUIbKA (PEHOTUIIOBUX
KJIaciB, MPEICTaBICHUX TPhOMA MHOXHHHUMH MOJICKYJSIpHUMH (QopMmamu. BusBnenuid xapaxtep
PO3MOAiNIeHHsT 1303UMIB JIaKTATAET1IPOreHa3, 3TiAHO aHOJHOI PYXJIMBOCTI B MOJiaKpHUIaMiTHOMY
refi, BKa3ye Ha Te, 0 JaHuH PEepMEeHT € AUMEPOM, CYOOAMHUIIl IKOT0 KOJOBaHi 1BOMa T€HAMH.
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HocmimkeHHs: enekTpodoperpaM eKCTPakTiB M S30BUX TKaHMH OHMYKa-MiCOYHHKA O03epa
Kotnabyx BusaBuB HasBHICTH I siTH i30popm MI. Lle cBiguuth mpo Te, MmO AaHUH (QepMEeHT
CKJIaJa€ThCsl 3 YOTHUPHOX CYOONMHHIB, SIKI KOAYIOTBCS JBOMa TeHaMH. B mocnigxyBaHOMY
JIOKaJiTeTTI OMUKiB MmodiMopdizMy 3a TeHamH, SIKi KOAYIOTh BKa3aHi MHOKMHHI MOJIEKYJISIpHI GpopMu
¢depmentis JIAI' i MAI' BusiBnieno He Oyno. Came ToMy, [UId aHali3y TE€HETHYHOI CTPYKTYypH
yrpynoBaHHA OMUKiB 3 03epa KoTiiabyx BUKOpUCTOBYBaJIM JIOKYCH €cTepa3 i MioTeHiB.

BuBYeHHS 4YacTOT aneniB 3a JIOKyCOM ecTepasd 2 B JIOKaIiTeTI OMYKa-IICOYHUKA O3epa
Kotnabyx y 2012 poui BusiBuB, mo F-BapiaHT reHy 3ycTpiyaBcsl 3HaYHO YacCTille, 32 APYTHA aleib,
SIKUH KOJAye MEHII pyxoMy (opMmy M sa30Boro ecrepomituunoro ¢epmenty pud. Yacrora F-anemio
TeHy ecTepasu 2 B TaHoMy JiokaiteTi ckianana 0,89,a yacrora npyroro reny Oyina Besoro 0,11 prc. 1).

AHai3 CreKTpy 4acToT anesel 3a MoJiMOpPHUMH JTOKyCaMH PO3YMHHUX M’ SI30BUX MPOTETHIB B
yrpymnoBaHHi OMuKa-micouHnka o3epa KornaOyx mokaszas, 1o 3a JoKycoMm MioreHy 1 yactorta S-anemnto
Oyna 3nauno Buior (0,87)3a ananoriunuii nokazHuk apyroro anento (puc. 1). Yacroru aneneit 3a
JIOKycaMu MioreHiB 3 i 7 JOCTOBIPHO HE BiAPI3HSUIMCH O/IHI Bif 1HIINX.

YactoTa
1,00 .—
0,80 4 -
0,60 -
s
0,40 A oF
0,20 - * —
000 - . B
mio 1 mio 3 mio 7 Es?2 Aneni

Puc. 1. YactroTtu aneneii 3a noiaiMopdHUME JOKycaMu 010XiMIiYHUX MapKepiB B
yrpynoBaHHi Ouuka-micoyHnka ozepa Katnadyx B 2012 p.

IpumiTka: * — Hy/IbOBA riOTE3a O PIBHOCTI YACTOT aneNel BiaxuIsIacs npu y° > 3,84 P

=0,05). n=40

IlopiBHANBEHUI aHATI3 dYacTOT BHUABICHWX 1 TEOPETHYHO OYIKYBAaHMX TCHOTHITIB 32
MoJTIMOP(HUMH JIOKYCaMHU €cTepa3 1 MIOTeHIB MTOKa3as, IO I1i TOKa3HUKHW B YTPyIIOBaHHI pub B 03epi

Kotrmabyx IOCTOBIPHO BiApI3HSIMCH 3a JBOMAa JIOKYCOM, SIKI KOAyBaJM MioreH 7 1 ectepazy 2
(rabm. 1).

Tabauys 1

Po310iT TEHOTHIIIB 3a MOIIMOP(GHUMH JIOKYCaMH IO KOIYIOTh PO3YMHHI M’ S30B1 O1IKH (MiOTeHH)
B YIPYIIOBaHHSAX OMYKa-TIICOUHUKA

Yacrorta Yacrorta 2
T'enorun Jlokyc . X
(cmocTepexyBaHa) (ouikyBaHa)

S/S 0,05 0,01

S/F Es 2 0,10 0,18 3,95

F/ F 0,85 0,81

S/S 0,79 0,75 182

S/F Mio 1 0,16 0,23 ’

FIF 0,05 0,02

S/S 0,30 0,32

S/F Mio 3 0,50 0,50 0,02

FIF 0,20 0,18

S/S 0,19 0,27

S/F Mio 7 0,67 0,50 4,44

FIF 0,14 0,23

IIpumiTka: * — HyJIbOBa TIiIIOTE3a O PIBHOCTI YaCTOT B TEHEPATLHUX CYKYITHOCTSIX
Bixmsmace mpu y° > 3,84 P = 0,05). n=40.
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3a {HIIMMH T€HAMH 3yCTPiYaJIbHICTh JOCTOBIPHUX BIAMIHHOCTEH MK CIIOCTEPEKYBAaHHMHU Ta

OUYiKyBaHUMH YacCTOTaMHU T'€HOTHUIIB He cnoctepiranu. Lle cBimuuTh mpo Te, mo naHa rpymna puo, 3a
omHuM 3 21 mocmimxyBaHOro reHy, Oyna HEBPIBHOBa)KEHOIO 1 Ha Hel MOINIM BIUIMBATH (HaKTOpH
JMHAMIiKH T€HETUYHOI CTPYKTYpH TomyJisiiid (mpupoaHuii 100ip, npeiid reHis, Mirpamii Tomo), aie ix
Iito Ha puO MOKHA BBayKaTH HE CYTTEBOIO.
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IOJIMMOP®U3M BUOXNUMHNYECKUX MAPKEPOB BBIUKA-ITECOYHUKA
B ITPUAYHANCKOM O3EPE KOTJIABYX

Hcmone3yss METONl IIENOYHOTO 3NIEeKTpodope3a B IMONHAKPUIAMHIHOM Teje, IpOoaHaTU3WpOBaHa
reHeTH4YecKasi CTPYKTypa TPYNIHPOBKH Obldyka-iecouHuka B o3epe KarmaOyx. M3ydeHBl 9acTOTHI

ISSN 2078-2357Hayk. 3amn. Tepuor. Hail. nea. yH-1y. Cep. Bion., 2017 Ne 3 (70) 81



I'TAPOBIOJIOI'TA

TEHOTHUIIOB U ajljIeNiel 1O JIOKycaM TKaHEBBIX 3cTepa3 M MUOreHoB. [lokazaHO HOCTOBEpHOE OTIMUYNE
MEKIY BBISIBICHHBIMU U OKHIAEMBIMH YaCTOTAMH T€HOTHIIOB 110 TOIUMOPQHBIM JokycaMm. [TpoBenen
aHa3 OMOXUMHYECKHX MapKepoB U OOHAPYKEH MOIUMOP(PU3M IS YETHIPEX TEHOB.

Kniouesvie crosa: N. fluviatilis, 6viuox-necounux, nonynayus, eenemuueckas cmpykmypa, aiienu, 3Cmepasol,
MUO2EHDL

V. Zamorov, D. Radionov, I. Khrystoforova, V. Kucherov
Mechnikov National University, Ukraine

BIOCHEMICAL MARKERS POLYMORPHISM OF MONKEY GOBI NEOGOBIUS
FLUVIATILIS (PALLAS) IN THE DANUBE LAKE KATLABUH

There is a monkey goby fish in continental Ukrainian waters and Danube lakes. The most numerous
species among gobies fishes. Monkey goby is a commercial fish. Therefor the purpose of researching
was identification polymorph loci in monkey gobies grouping in Kotlabukh lake.

The material for researching was collected from Kotlabukh lake in Autumn, 2012 by
Hydrobiology and General ecology department of Odesa Mechnikov University.

The selection of the spectrum of molecular forms of biochemical markers was carried out in
homogenates of muscle tissues of fish. For electrophoretic fractionation of the molecular forms of
biochemical markers were used a 6% polyacrylamide gel and a Tris-borate-EDTA buffer system.
Identification of molecular forms of enzymes (esterases, LDH, MDG) and myogen in the gel after the
end of electrophoretic separation was applied by the method of Korochkin. Less electrophoretically
mobile alosime was designated as S (Slow), and more mobile-F (Fast).

A qualitative analysis of the expression of enzymes of the monkey gobies heterolitic system
showed that spectrum was characterized by the presence of five major molecular forms of esterases,
each of them encoded by various autosomal loci designated by us, according to anodic mobility like
Es1-Es5. Electrophoregrams analysis of monkey gobies spectrum of esterases forms revealed the
hereditary polymorphism only for locus 2. For this gene-enzyme system, two alozims were found
whose mobility was clearly different in the polyacrylamide gel alkaline electrophoresis.

The study of the electrophoretic spectrum of the myogen showed a large number of electro-
morphs of this form of proteins. The maximum possible number of such genes, according to our data,
is 12 for this species. The loci were numbered according to the descending anodic mobility of their
gene products by electrophoresis of proteins. Polymorphism was found for loci of myogen 1, 3 and 7.
At the same time, the presence of different variants for genes encoding multiple molecular forms of
MDH and LDH was not detected.

Thus, it can be concluded that the presence of polymorphism in the grouping of the monkey
goby of Lake Kotlabukh is characterized by the genes of esterases and myogen, therefore it is
expedient to use these markers in future when analyzing the genetic intraspecies structure of this fish
species. An analysis of the genetic structure of the monkey goby grouping in Lake Kotlabukh is
carried out. The frequencies of genotypes and alleles at the loci of tissue esterases and myogen have
been studied. Comparison of the frequencies of genotypes calculated by Hardy-Weinberg formula at
polymorphic loci showed a significant difference between these parameters in the monkey goby
grouping at the loci of myogen 7 and esterase 2. At other loci these parameters did not differ significantly.

Observed the genetic structure of monkey gobies grouping by method of alkaline
polyacrylamide gel electrophoresis in the lake Katlabuh in 2012. Studied the frequency of genotypes
and alleles at loci tissue esterase and miogenes. Shown the significant difference between detected
and expected frequencies of genotypes in studying polymorphic loci. Analyzed the biochemical
markers and founded polymorphism for four genes.

Key words: N. fluviatilis, monkey goby fish, population, genetic structure, allels, esterase, miogene
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