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Mema. BusuyeHHA cneyugiku 2eHemu4HOi CMpPYyKmMypu, pieHA 8HymMpiWHeo0i ma
MiXKnonynauiliHoi eeHemMu4yHoOI MiHAUBOCMI NMAEMIHHUX cmad CMpPOKAMo20 Mo8cmosa0bUKa Pi3HUX
30H 8edeHHA pubHuUymMea 3a sukopucmarHa AHK-mapkepie (ISSR-PCR).

Memooduka. [ns O0ocnidxceHHA cneyugiku 2eHemu4Hoi cmpykmypu Ha niocmaei [1/1P
suKopucmosysanu ISSR-PCR-memoOuKy 3 8idnogidHo nidibpaHumu npalimepamu.

Pe3ynomamu. 3a pe3ysnbsmamamu 00CAiOHEHb NaemiHHUX Cmad CMpPoKamo2o0 moecmosnobuka
6ys10 nNposedeHO aHAnI3 2eHemu4yHoOi CMPYKMypu 3a BUKOPUCMAHHA MPbOX MiKpocamenimHux
nokycie [IHK: (CTC)sC, (GAG)sC, (AGC)sG. [ocnidxeHi nonynayii HaKonuuytome peseps 2eHomunosoi
MiHausocmi y pi3HUX OiNAHKAX MiKpocamenimHux AoKycie. BusaeneHi cneyugivyHi ocobausocmi minc
docnidnceHUMU nonynayiAMU CMPOKamMo20 mMoscmosnobuKa MOXymb Xapakmepulysamu cmyriHb
eemepo3u2omHocmi cmaod, Wo po3eodAmMsCcs 8 OaHux eocriodapcmeax. Bapiauili euseneHux
amnnikoHie docmamHbo, Wob gidokpemarosamu ocobuH naemiHHux cmad, abo, AKuw,o poboma
npoeooduMsCa 3 2pynok faidHUKie, niobupamu 6amoeKiecbKi napu 014 Mi0BUUEHHA 2eHemuYHo20
po3maimma.

Haykoea Hoeu3Ha. BcmaHosneHo ocobausocmi 2eHemu4Hoi cmpyKkmypu, pigeHb 2eHemu4Hoi
MiHAUBOCMI NAeMiHHUX ¢cmad cmpoKamoao moscmonobuka pi3HUX 30H eedeHHA pubHuymea 3a
sukopucmaHHa [HK-mapkepis.

Brnepwe ompumaHo Hosi OaHi npo crieyudiky 2eHemuyHoOi cmpyKmypu npu 8UKOPUCMAHHI
memodie Ha ocHosi /1P, aKi crnpusiome 8USAB/AEHHIO CrieyuiKu MexaHi3mie mioMmpuMKu 8i0HOCHOI
cmabineHocmi 2eHooHAY CMPOKamMoz20 moscmoaobuka i 003804410Mb KOHMpPOAKEAMU ma
36epizamu crnieyugiyHicme ix 2eHeMu4Hoi cmpykmypu.

MpakmuyHa 3Hayumicme. [MpaKMu4yHa 3HA4YUMICMb OOCNIOHEHbL MOAA2AE 8 MPONOHYB8AHHI
mMemooy 2eHemMuU4YHO020 KOHMPOAo Nonyaayili cmpokamoao mosecmonobuka, Ha niocmasi /1P, axkuli
0ae MOXAUBICMb 30 BUKOPUCMAHHA 3aMnporioHo8aHUX npalimepie nposecmu aHAAI3 2eHemu4yHol
cmpykmypu naemiHHux cmad | peanizysamu 2eHemu4yHy iH@oOpmauito Ha pizHux cmadisx
cenekyiliHozo npouecy.

Knwuosi cnosa: monekynspHo-zeHemuyHi memoodu, [HK, cmpokamuli moscmonobuk,
2eHemu4yHa cmpykmypa, 1/1P.

IHOCTAHOBKA ITPOBJIEMH _
TA AHAJII3 OCTAHHIX JOCJILIKEHD I ITYBJIIKAIIIN

BaxxmuBa posb y BHpILICHHI MPOOJIEMHU PalliOHAIEHOTO BUKOPUCTAHHS MPUPOIHUX
pecypciB BHYTPILIHIX BOJONM BiIBOAMTHCSA POCIUHOIMHUM pubam. s akimimaruzarii
BOHHU Oyim 0OpaHi 3a MPHUHIMIIOM PallioHaIHHOTO BUKOPHCTAHHS MPUPOIHOI KOPMOBOI
6a3u, sKka He MOBHICTIO BUKOPHCTOBYBajlach puOaMu BOJOIM €BpONEHCHKOI YaCTUHU
konumHsoro CPCP. IIpupoanum apeanom pocauHOITHUX pUO € piBHUHHI piku CxixHOT
A3ii — Bim p. AMyp Ha miBHOYi a0 IliBmeHHoro Kwurtaro. HuwHiI BOHM mommpeHi
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TEHETUYHA CTPYKTYPA OKPEMMUX NNEMIHHUX CTAL CTPOKATOIO TOBCTO/IOBMKA
(HYPOPHTALMICHTHYS NOBILIS)

INPakTHYHO Yy BCIX BHYTPIMIHIX BojoiMmax VYkpainu. 3 1961 p. posmnouanock
po3pobeHHs G10TEXHIKH PO3BEICHHSI Ta BUPOIYBaHHS POCIMHOITHUX pub [1, 2].

Crpokaruii ToBcTosioouk (Hypophtalmichthys nobilis) — puba, sika Ma€e HAHBHIILY
IHTGHCHBHICTh POCTY CEpell 3a3HAUYCHHX PpOCIMHOIAHUX BUMIB. ABTOXTOHHHUI
MelIKaHelb pik miBaeHHoro Kwurato [3], NpiCHOBOJHWH pIYKOBO-O3CpHUI BHI.
CTpokatuii TOBCTOJNIOOMK € YacTKOBO POCIHHOINHOIO PHOOI0. Y TMPHPOIHUX YMOBaX
OCHOBHOIO 1K€ CTPOKAaTOr0 TOBCTONOOMKA € 300MJIAHKTOH, 3aMICHOI —
¢ditommankToH 1 gerpur. s peanmizaiii BUCOKOTO IMOTEHINIANY POCTY CTPOKATOTO
TOBCTOJIOOMKA HEOOXITHA HAsBHICTh Y BOJOMMI 300IUIAHKTOHY B KUTBKOCTI HE MEHIIIC
34 /v’ HaamipHo BHcCOKa rycToTa MOCaAKH CTPOKATOro ToBcTojMoOuKa (moHan S00—
700 ex3./ra) MOXke MPU3BECTU A0 KOHKYPEHIIi 3 KOPOIIOM Y CIIO)KUBaHHI 300IUIAHKTOHY
1 3HWKEHHA pocTty. B ymoBax 30amaHCOBaHOI, ITOBHOIIIHHOI TOMIBI CTPOKATHU
TOBCTOJIOOMK MOXKe gocsiraTd macu 3540 kr. M'sico cTpokaToro TOBCTOJNOOMKA Mae
BHCOKI ITOKMBHI Ta CMaKOBI SIKOCTI [4].

OnarMu 3 e(DEeKTHBHUX METOMIB BHSBICHHS Ta JIOCITIKCHHS OCOOIHMBOCTEH
nonimopdizmy JHHK pud BBaxkaerscsi ISSR-PCR-ananmiz. Cyts metomy ISSR-PCR
(Inter-Simple Sequence Repeat) nonsrae B ammutidikanii nistHok JHK, gnankoBanux
Mikpocatenmitamu. JlaHi mpaliMepu 103BoIsOTh amiutiikyBatu pparmentn JIHK, sxi
nepeOyBalOTh MK [BOMAa JOCHTH ONH3BKO PO3TAIIOBAHUMH MIKpPOCATEIiTHUMU
nocuiioBHOCTAMHU [5, 6]. B pesynbraTi amiuridikanii MyJIbTHIOKYCHI CHEKTpH,
MpeJICTaBIlIeH] Ha eneKkTpodoperpami, HapaxoByrTh 10—60 cmyr. J[o OCHOBHUX TiepeBar
ISSR-mapkepiB  BIZHOCHUTBbCS  IOMIPHO  BHCOKa  TOYHICTh Ta  IOJIIIICHA
BiATBOpIOBaHiCTh. BusBieni nocaigoBHocTi JJHK MoxyTs OyTH 4acTHHOIO Tak 3BaHHX
redocrermpiuyanx sokyciB. Otpumani ITJIP-mpogyktu € Bupocnenupidaumu [7].
Busieiennss  monmiMopgismy MetomoMm ISSR-PCR  103Bonsie  BCTaHOBUTH —TICBHY
cnenu(iuHICTh CIIEKTPY aMILTIKOHIB, Y 3aJIeKHOCTI BiJ] TOCIIKYyBaHOTO MpaiimMepy.

O1riHKa TeHEeTHYHOI CTPYKTYpPHU CTaJ TOBCTOJIOOMKA Ta ii KOPEKIlis B KOHKPETHUX
YMOBax BHPOILIYBaHHS JI03BOJISIE ONTUMI3YBaTH CENEKIIMHUN Mpolec Ta aJanTaliio 10
3MiH yMOB cepenoBuma [8]. EQekTuBHIM METOZOM Yy HaHOMY acHeKTi MOXKE CTaTH
Bukopucranas JIHK-mapkepis [9, 10]. [TopiBHsUIIbHUE aHANI3 TEHETUYHOT CTPYKTYPH 3
BUKOPHCTaHHSAM Pi3HUX THIIIB MapKepiB € BaKJIMBUM JUIs BUSIBICHHS CHCTEM, HAHOIBII
3alTy4eHHX JI0 MPOLECiB AUQepeHIiamii Ta BUPIIICHHS OKPEeMUX NMUTaHb TeHeTUukH [11].
Ha cporogni s A0CHIKEHHS! T€HETUYHOI CTPYKTYPU TOBCTOJIOOMKA OMUCAaHa 3HAYHA
KUTbKicTh nomiMopduux nokycis JJHK [12, 13].

BUALJIEHHSI HEBUPIIIEHUX PAHIIIE YACTHUH 3ATAJIBHOI
INPOBJIEMU. META POBOTH

Pesynbrati, onmepkani 3a BukopucranHs [IHK-mapkepiB, MaiTh SIK BaKJIHBE
3arajJpHOOIONOrIYHE 3HAYEHHs, TaK 1 JIO3BONSAIOTH KOHTPOJIOBATH CENEKIiIHO-
IUIEMiHHY poOOTy B IpoIleci BiITBOPEHHS I'eHO(OHIY HAsBHHUX MOMyJsmid pud. s
MiBUIICHHS €(EKTUBHOCTI CENEKI[IHHO-TTIEMiHHOI pOOOTH B PUOHMIITBI IOIIIHHO
BUKOPHCTOBYBAaTH TCHETHUYHI MapKepH, SKi MAIOTh BUCOKY CIEIU(DIYHICTD 10 OKPEMHX
¢parmentie  JJTHK pu6 [5]. o TenepilmmHbOrO 4dacy TeHETHYHA CTPYKTypa
POCIMHOIAHUX pUO ONHcaHa (pparMeHTapHO.

MeTtoto AocmikeHHs OyJio TNPOBEAEHHA MOPIBHSIBHOTO aHali3y T€HEeTHYHOI
CTPYKTYPH CTPOKATOr'O TOBCTOIOOMKA TNIEMiHHHUX TOCIIONAapPCTB YKpaiHu.
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MATEPIAJIN TA METOJIN

BiniOpaHo 3pa3ku KpoBi 3 XBOCTOBOi BEHH y TPy CTPOKATOTO TOBCTOJIOOHMKA
(Hypophtalmichthys nobilis) JI1 pubrocn «[amurpkuiiy, [BaHo-®paHKiBcbKa 001,
(n=15); ABCPII «JIumanchke» XapkiBcbkoi 001, (n=15), BAT «/lonpuboxomObiHaTy,
HoHnenpka 001. (n=15). Slk KOHCEpBaHT BUKOPHUCTOBYBAIW TEMAapWH, 3 PO3PaXyHKY
25 MO na 1 M1 xpoBi. BiniOpany kpoB ¢pakiioHyBaau HeHTPU(YTyBaHHIM BIPOJOBX
10 xBunmmH. OTpumaHi (paxiii mia3Mu, JIEHKOIMTIB Ta EPUTPONMTIB (acyBald y
npobipku Tumy «Eppendorf», 3aMmoposxyBainu 1 30epiranu 3a temneparypu —18 °C.

JHK Buninsim 3 epUTpOLMTIB 3a TOMOMOToI0 Habopy peareHTiB «Diatom DNA
Prep 100», 3rimHo 3 pexoMmeHnanissMu BupoOHuKa. [1JIP mpoBogwmm 3a JOOMOTOI0
CTaHIApPTHOTO HAOOPY I MPOBEACHHS ITONIMEpa3HOi JaHIIOroBoi peakii «GenePak
PCR Core» («JIabopatopist [30ren»).

Hus TIJIP BukopucroByBanmu amrutidikarop «Mastercycler» (Eppendorf). V
mpoOipku 3 JiodinizoBaHo0 cyMimmio, mo Mictuna 1 ox. Tag-monimepasu, 200 MkM
nesokcunykieosuarpudocdarie, 2,5 mM MgCl,, BHOCcim 5 mxn (20 Hr) TeHOMHOL
AHK, 5 mxa 0,2 MM mpaiimepy, 10 mxn [IJIP-po3umny. Peakimiro mpoBoaunu B
HACTYITHOMY PEXHMIi: TepImMid eTanm — JaeHaTypamis 2 xB 3a 95 °C; nHacrymHi 35
nukiIiB: neHaryparitis — 30 ¢ 3a 94 °C, 30 ¢ ignman — 3a 58 °C, cuHTe3 — 2 XB — 32
72 °C. IlpoxykTu I1IJIP anamizyBamu METOIOM €IEKTPOPOpe3y, SIKHKA MPOBOIUIH Y 2%-
oMy arapo3HoMmy remi. Bisyamizamito  ¢parmentiB  JHK npoBogunmm B
ynbTpadioneroBoMy BUIPOMiHIOBaHHI Ha TpaHcumomiHatopi Caution (Ppanuis) 3a
BUKOpUCTaHHS OapBHUKa Opomuctoro erugito (0,5 MKr/ma remo) 3 (iKCyBaHHAM
enexktpodoperpam mudpoBoro kameporo Canon EOS 450D (Snownis). BusnayeHHs
TEeHOTHIIIB 3pa3KiB 3MIHCHIOBAIN 3a BUKOPHCTaHHS MapKepa MOJEKYISIpHHX Mac 1-kb
DNA Ladder (Gibco BRL) (Ykpaina). CTaTHCTUYHE OIpALIOBaHHA Ta aHaNli3 JaHUX
TeJIiB IPOBOJWIIN 3 BUKOpHCTaHHAM nporpamu TotalLab V2.01 [14].

PE3VJBbTATH JOCJII)KEHDb TA iX OGTOBOPEHHSA

B pesynapraTi AOCHIIKEHB IUIEMIHHHX CTaJ CTPOKAaTOIO TOBCTONOOMKA
(Hypophtalmichthys nobilis) BAT «Jlonpubokomobinat» (lonerrka o6u.), A1 pubrocn
«lanmuupkuit» (IBano-®pankiBcbka 06i.), Ta JBCPII «JIumancbke» (XapkiBcbka 0071.)
MPOBENCHUH aHaNi3 TEHEeTHYHOI CTPYKTYpH 32 BHKOPHUCTAHHS TpPHOX IIpaliMepiB:
(CTC)6C, (GAG)6C, (AGC)6G.

VY momysnii ctpokatoro ToBcronoduka JIBCPIT «Jlumancbke» 3a BUKOPUCTaHHS
npaiimepy (CTC)¢C cymapHO BusiBICHO 18 aMIUTIKOHIB, PO3Mip SKHUX 3HAXOAUBCS Y
Mexax 750 — 2500 map HykieotuniB (m.H.). CrekTpu HapaxoByBajW BiJ ABOX A0
’situ amiutikoHiB. 3a 1okycoM (CTC)¢C y nomymsuii ABCPII «JlumaHcbke» BUABIECHO
BiciM aznemiB. KinbKicTh aMInIikoHiB AoBKHUHOKO 750 m.H., 1000 m.H. cTanoBmia 16,8%.
Kinpkicts ammiikoHiB goBxuHo0 1500 m.H., 1900 m.H., Ta 2500 m.H. craHoBuia 5,6%.
Kinpkicts ammikoni qoexkuHO0 900 m.H. Ta 1600 m.H. ctanoBuna 11% (puc. 1).

Y nomynauii  cTpokatoro ToBcTojoOuka JI1 pubrocnm «lamuupkui» 3a
Bukopuctanus npaiimepy (CTC)¢C cymapHO BusiBIeHO 26 MpOAYKTIB amIutigikarii,
po3Mmip sikuX 3HaxoauBcs y Mexax 500—1000 m.H. CriekTpH HapaxoBYBaJd BiJ OJTHOTO
10 IEB'ITU aMIUIIKOHIB.
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TEHETUYHA CTPYKTYPA OKPEMMUX NNEMIHHUX CTAL CTPOKATOIO TOBCTO/IOBMKA
(HYPOPHTALMICHTHYS NOBILIS)
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Puc 1. BincoTkoBe cHiBBiIHOIIEGHHSI aJieJIbHUX BapiaHTIB 32 BUKOPHCTAHHHA
npaiimepy (CTC)C y crpokaTtoro ToBcrono0uka JIBCPII «/Ilumancbke»

3a nokycom (CTC)sC y momynsiii BusiBIieHO ciM anemiB. KiTbKiCTh aMITTIKOHIB
noBxuHo0 700 m.H., 1000 m.H. cranoBuia 23%. KUIbKICTE aMITIIKOHIB JOBXHUHOKO 750
mH., Ta 800 mH. craHoBuia 7,69%. 3 pi3HUM BiJICOTKOBUM CIHiBBIJHOIICHHSIM
JIETEKTYBaINCh aMILTIKOHA TOBKUHOIO 500 m.H., 600 m.H., 850 m.H. (puc. 2).

1000 r1.H.
850 m.H.
800 m.H.
750 n.H.
700 m.H.

600 m.H.

500 1m.H.

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00% 35,00% 40,00%

Puc. 2. BincorkoBe cHiBBiTHOIIEHHSI aJIeJIbHUX BapiaHTiB 32 BHKOPHUCTAHHSA
npaiimepy (CTC)C y crpokaTtoro ToBctonodouka I pudrocn «Ianuubkuii»

VY tpyn ctpokatoro ToBcTojoOnka BAT «JlonpubokomOiHAT» 32 BUKOPUCTAHHS
npaiimepy (CTC)¢C cymapHo BusABICHO 21 aMIUIIKOH, pO3Mip SKHX 3HAXOAWBCS Y
mexax 900-2000 m.u. 3a snokycoMm (CTC)¢C y momynsmii BHSIBICHO IT’SITh AJENiB.
KinpkicTs aMmutikoHiB moBxkuHor0 1000 m.H., 1200 m.H. ctanosuna 14,3%.

Haiibinpira kimbKicTh aMIUTIKOHIB BUsBICHA po3MipoM 900 IL.H., MO CTaHOBHIJIA
43% (puc. 3).

VY Tphox gociipkyBaHuX nomynsiisax 3a nmpaimMepom (CTC)qC BusiBIeHa HasBHICTD
OJTHOTO CITJIBHOTO anenbHOro Bapianty — 1000 mH. B rocmomapctBax JIBCPII
«Jlmmanceke» T1a JII pumbrocn «lamumpkuit» y CTPOKATOTO TOBCTONOOHWKA 3a
Bukopucranss npaiiMepy (CTC)sC BusiBIIeHa HasIBHICTh OJHOTO CIIIJIBHOTO AJEIBHOTO
Bapianty — 750 1L.H.
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Puc. 3. BincorkoBe cHiBBiIHOIIIEHHS aJieIbHUX BapiaHTIB 32 BUKOPHCTAHHA
npaiimepy (CTC)¢C y cTpokaToro toBcrono0uka BAT «/lonpudoxomoinaT»

[TopiBHANBHMI  aHaNi3  TEeHEeTHYHOI  CTpykTypu  rocmomapcts  JIBCPII
«JImmanceke», BAT «Jdoupubokombinat» Ta Il pubrocn «lanuupkuit» 3a
Bukopucranasa mnpaiimepy (GAG)sC naB MOXIUBICTE BHSBHUTH II€BHI 0COOJIMBOCTI
TeHETUYHOT CTPYKTYPH B 3QJIC)KHOCTI BiJl TeorpadiyHOro po3TanryBaHHs FOCIOAPCTB.

Bukopucranus mnpaiimepy (GAG)sC cnpusiio (HopMyBaHHIO — CHEITU(IIHUX
CIEKTPiB MPOAYKTIB amIuTi(ikalii, mpuaomMy iX moiaimMopdizm OyB mpsMO MOB'A3aHUN 3
KIJIBKICTIO BUSIBIICHMX JIOKyciB. OTpHMaHi JaHi CBig4aTh Ipo abCOIMIOTHO pi3HMI
XapakTep MPeJCTaBICHOCTI MIKPOCATEIITHUX MMOBTOPIB Yy MPEACTABHUKIB JOCHIHKEHUX
TPYII TOBCTOJIIOOHKA.

3arajioMm y JIOCIiPKyBaHHX TOCIIOAAPCTBAX BUSABJICHA 3HAYHA KIJIBKICTh aMILTIKOHIB
(ABCPIT «JIumanceke» — 25, BAT «JlonpubokombOinaty — 13, JIII pubrocm
«ammnpkuiny — 28) momxkuHO0 Bix 80 mH. A0 3500 mH. Y rpymi Il pubrocmy
«[CanuIpbKuil» BUSBICHO HAHOUIBIY KUTHKICTh aMILTIKOHIB JOBXHUHOIO 80-250 I1.H., sSKi
KapIUHAIBHO BiJPI3HANNCH BiJ Takux iHMUX rocrnogapcts. Y JIBCPII «JIlumanceke» Ta
BAT «JloHpuOOKOMOIHAT» BHSABICHO HAsSBHICTb OJHOTO CITUIBHOTO aMIUTIKOHY
nopxuHO 1500 1m.H., yacTka sikoro Oynma 20% i 15,3% siamoBigHo. [HIII BUSABJICHI
aMIUTIKOHU BiapizHsiuca 3a cnektpom: BAT «Jlonpubokombinaty — 450 mH. —
1500 m.1.; ABCPII «JIumancbke» — 1300 m.H. — 3500 m.H.

Takum uywHOM, BUkopuctanmid mpaiimep (GAG)¢C, BucokomomimMopdHUN s
IHIIMX BUIIB puO, OyB c1abo iHPOPMATHBHUM JUTSI JOCITIIKYBAHUX TPYIl TOBCTOJIOOWKA,
0 MOXE CBITYUTH NPO 3BYKEHHS T'€HETUYHOI PI3HOMAHITHOCTI B pE3yibTaTi iX
00MEKEeHOT TeTepO3UroTHOCTI. X04a CIil BIIMITHTH, IO 3aCTOCYBAaHHS HEUTpalIbHUX
MOJIEKYJISIPHUX MapKepiB, TakuxX sk ISSR, MOpiBHIHO pIBHOMIPHO PO3MOIIIEHUX cepell
TEHOMY, J03BOJISIE OJHOYACHO BU3HAYMTH MIHJIMBICTD Yy Tpymax 1 He MOB'SI3aHUX MDXK
co0010 JIOKYCiB, IO OCOOJIMBO LIHHO AJSl 30€peKeHHS 1 BUKOPHCTAHHS T€HETHYHHX
pecypcis puo.

V¥ rocnogapctei JIBCPII «JlumaHchke» 3a BukopucTanHsa mnpaiimepy (AGC)G
BHSBIICHO JICCSThH alleNiB. BUsiBiIeHI anenbHi BapianTH ToBxuHOI 450 m.H. Ta 500 1m.H.,
TPAIUBSLTNACS 3 OJTHAKOBUM BiJICOTKOBUM CITiBBiTHOIIEHHSIM — 15,2%, anenbHi BapianTH
1000 m.1., 1200 m.H., 1500 m.H., 2000 m.H., — 3%, anenpHi BapianT 550 m.H, 750 m.H.,
— 18%, pemra anenpHUX BapiaHTIB [ETEKTYBAIHCH 3 pPI3HHM BiJICOTKOBUM
CHIBBiTHONICHHAM (pHC. 4).
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Puc. 4. BincoTkoBe cniBBiIHOIIEHHSI aJleJIbHUX BapiaHTIB 32 BUKOPHCTAHHA
npaiimepy (AGC)4G y cTpokaTtoro ToBctono0uka JIBCPII «JIumancbke»

3a mokycoMm (AGC)sG B momymsmii JIT «[amurpkuiiy BHABIECHO IECATH aJCiB.
Cepen BUSBICHUX HaMH aneiabHUX BapiaHTiB: 250 m.H. 450m.H., 1200 mH., 1400 m.H.,
1500 m.H., Ta 2000 m.H., KIIbKICTh aMIUTIKOHIB cTaHOBHIA 2,5%. Haibinsia KinsKicTh
aMIUTiKOHIB Oyna joBkuHOO 750 m.H. i craHoBmia 25%. 3 pi3HUM BiJICOTKOBUM
CITiBBiZIHOIICHHSIM JIETEKTYBAJOCh PeIlTa aJelbHIX BapiaHTiB (puc. 5).
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350 m.H.
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Puc. 5. BincorkoBe chniBBifHOmeHHs aJjeniB 3a mpaiimepom (AGC)¢G y
cTpokartoro ToBcroioonka JI1 «"annubkuii»

B rocmomapctBi  «lonpubokomOinaty 3a JokycoM (AGC)¢G BusABIEHO
OMUHAIUATH aneniB. BusBneni amenbHi Bapiantn nosxuHo 400 m.H., 1300 m.H.,
1400 m.H., 2000 m.H. 3 OJHAKOBHM BiJCOTKOBHUM CIIIBBIJIHOIICHHSIM CTaHOBHIH 2%;
600 m.H., 800 m.H. — 16%; 450 1., 500 m.H. — 9%. HaiiOinbIa KiJbKiCTh aMILIIKOHIB
Oyna nopxkuHoro 300 m.H. i ctanoBuia 20% (puc. 6).

HocnigkyBaHi HOMyJsLii HAKOITUYYIOTh pe3epB I'E€HOTUIIOBOI MIHIMBOCTI y Pi3HUX
IUITHKaX ~MIKpPOCATeNITHUX JIOKyciB. BusBneni crenudiuni 0coOIUBOCTI  MiX
OOCTI[DKCHHAMH  IUIEMIHHUMH ~ CTaJaMH  CTPOKAaTOrO  TOBCTONOOMKAa  MOXKYTh
XapaKTepU3yBaTH HAMpPsIM CEJICKIIHHO-IIIEMIHHOT POOOTH, siKa BENEThCA B JAHUX
rocrojiapcTax. Bapiallii BHSBIEHHX aMIUTIKOHIB JIOCTaTHBO, MO0 BiIOKPEMITFOBATH
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ocobOwuH, abo, KO poOOTa MPOBOJUTHCS 3 TPYIOK TUIIIHUKIB, MI0UpaTH OaTbKIBChKI
napu JJIst TiABHIIECHHS TeHETHYHOTO PO3MAITTSI.

300 m.H.
400 n.H.
450 11.H.
500 n.H.
600 11.H.
800 m.H.
1300 m.H.
1400 m.H.
1450 m.H.
1500 m.H.
2000 11.H.

0% 5% 10% 15% 20% 25%

Puc. 6. BincoTrkoBe cniBBiIHOLIEHHS aJeIbHUX BapiaHTIB 32 BUKOPHCTAHHA
npaiimepy (AGC)G y cTpokaToro ToBcro00uKa «JloHpudoxkomMoinaT»

OnucaHa MIHJIHBICTh TEHETUYHOT CTPYKTYPH 32 KOHKPETHOIO JTUISHKOI TCHOMY i
PO3MOIT MapKePiB y CTaax CBIIYUTH MPO CYTTEBUH PiBEHb T€HETHUYHOI MIHJIWUBOCTI,
IO € MIATPYHTSAM JUIs BU3HAYEHHs PiBHS iX NMPHCTOCOBAHOCTI B MPOLECI IITYYHOIO
n000py y rocroapcTBax pizHUX (OpM BIIACHOCTI.

BUCHOBKH TA NEPCIIEKTUBH TOJAJBIIOI'O PO3BUTKY

Hocmimkeni 3a BukopuctaHus JIHK-mapkepiB miemiHHI cTajga CTpPOKaToro
ToBcTONNOOUKA  (Hypophtalmichthys — nobilis) 3  pi3HMX 30H  BiITBOPEHHS,
XapaKTePU3YIOThCS  CENU(DIYHUMH OCOOMMBOCTSIMH IX TEHETHYHOI CTPYKTYpH.
MikpocarenitHi nokycu JHK, oOpani nis BuBUeHHsS mojiMop(i3My pi3HHUX Tpym
CTPOKAaTOr0  TOBCTOJIOOWKA, MalTh pIi3HUH  piBeHb  momiMopdizMmy,  AKHN
XapaKTEePH3YETHCS KUTBKICTIO aJIeiB.

[TpoBencuuii ISSR-anami3 3 BUKOPUCTAHHIM MOJICKYJISIPHO-TEHETHYHUX MapKepiB
JTIO3BOJIMB BUBYUTH OKpPEMi acleKTH T€HETHYHOT MiHJIIMBOCTI CTPOKATOTO TOBCTOJIOOWKA
Ha MOMYJLIMHOMY PiBHI 1 PEKOMEHIyBaTH IX AJIsi BUKOPUCTAHHS B CEJIEKIIHHOMY
MpoIECi.

[IpoBeneHHs, B TOAANBIIOMY, KOPUT'YBAaHHS TCHETHYHOI CTPYKTYPH TOBCTOIOOUKIB
13 3aCTOCYBaHHSAM MOJICKYJIPHO-TEHETHIHUX MapKepiB, BUKOPUCTAHUX Y JaHii poOoTi,
JTIO3BOJIUTh KOHCOJIITyBaTH IUIEMiHHI CTaja 3a pIBHEM T€TePO3UIOTHOCTI, IO B
KIHI[EBOMY pe3yJbTaTi, AaCTh MOXIIHUBICTH MiJBHIIUTH PiBEHb CEICKUIiIHHO-TIEMiHHOI
pobotu.
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FTEHETUMECKAA CTPYKTYPA OTAE/NIbHbLIX TPYMMN NMECTPOrO TOJICTONNOBUKA
(HYPOPHTALMICHTHYS NOBILIS)

U. U. TpuuuHsaK, info@ifr.com.ua, UHCTUTYT pbibHOro xo3aiicTea HAAH, r. Knes
A. 3. Mapumyua, mariutsa@list.ru, MUHcTUTYT pbibHOrO x03alicTBa HAAH, r. Kues

C. U. Tapactok, tarasjuk@ukr.net, UHcTUTYT pbibHOrO X03AaicTBa HAAH, r. Knes

Lenb. WUsyuyeHue cneyuguku 2eHemu4veckoli cmpykmypsl, yposHAa eHympeHHel u
MeNonynAYUOHHOU 2eHemu4ecKol U3MeH4YU8oCmU MaemMeHHbIX cmad necmpo2o mosacmonobuka
Ppa3sHbIX 30H sedeHus pblbosodcmeaa c ucrnones3osaHuem AHK-mapkepos (ISSR-PCR).

Memoouka. [lna u3syvyeHus creyuguku eeHemudeckoli cmpykmypsl Ha ocHoee [1LP
ucrionb3oeanu ISSR-PCR-memoduKy c coomeemcmeeHHO no0obpaHHbIMU ripalimepamu.

Pe3synemamel. B pe3ynemame uccnedosaHull naemeHHsix cmad necmpo2o mosacmosnobuka
bbin nposedeH aHAAU3 2eHemMu4ecKol CMpPyKmMypbl € UCM0Ab308AHUEM MPeX MUKPOCAMenUmMHbIX
nokycos [AHK: (CTC)sC, (GAG)sC, (AGC)sG. MccnedosaHHble mnonyaayuu Hakanauearom peseps
2eHomunuyeckoll  U3MEH4YUBOCMU 8 Pa3/UYHbLIX Yy4aCMKAX MUKPOCaMEeNAUMHbIX  /I0KYCO8.
Ob6HapyxeHHble cneyuguyeckue ocobeHHocmu Mexody Uuccaedo8aHHbIMU MONYAAUUAMU Necmpozo
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moacmonobuka Mo2ym XapaKkmepu3o8ames CcmereHb 2emepo3u2omHocmu cmad, Komopsie
sblpawusaromcsa 8 0aHHbIX xo3aticmeax. Bapuayuli 8blA8/1€HHbIX AMIIUKOHO8 00CMAMOYHO, Ymobbl
omaoename ocobeli naemeHHbIX cmad, uau, ecau paboma nposodumcs ¢ epynnol npouzsodumened,
nodbupame podumersbCcKue napsl 014 MO8bIWEHUA 2eHeMu4ecKko20 pa3Hoobpasus.

HayyHas HOBU3HA. YcmaHoeseHbl O0CObeHHOCMU 2eHemu4yecKol CcmpyKkmypel, YyposeHb
2eHemuyYecKol U3MeH4YU8OCMU MAeMEHHbIX Cmad necmpo2o MosaAcmonobuKa Pas3auYyHbeIX 30H
sedeHusA pbibosodcmea ripu ucnons3osaHuu [HK-mapkepos.

Bnepsble nosny4yeHsl Hosble daHHbIE 06 0COBEHHOCMAX 2eHemu4ecKoli cmpykmypsl Ha OCHose
ucnons3osaHuA LP, crnocobcmeyroujue 8biABAEHUIO CreyupuUYecKUX MeXaHU3MOo8 noddepHaHus
omHocumesnsHol cmabunbHocMu 2eHOOoHOA MOoaACMON06UKO8 U M0380AAI0M KOHMPOAUPO8ams u
COXPaHAMb crneyupuYHOCMb UX 2eHemu4ecKoli cmpyKkmypebi.

Mpakmuyeckaa 3Hayumocme. [pakmu4eckas 3HA4YUMOCMb uccaedosaHull 3akao4aemcs 8
npednomeHHOM Memoode 2eHemu4yecKo20 KOHMPOAA nonynaayuli necmpoz2o mosacmosnobuka Ha
ocHose ucronb3o08aHusA MLP, nosgonaouwem nposecmu aHAAU3 2eHemu4ecKoli cmpykmypel cmao u
peanu3o8ame 2eHemMU4eCcKyo UHGOPMayUto Ha PAHHUX CMadusax cenekyUuoHHO20 npoyecca.

Knioyesble cnosa: MoneKkynapHo-zeHemuveckue Memoosl, [HK-mapkepsl, necmpeolii
moscmonobuk, 2eHemu4veckas cmpykmypa, lLP.

THE GENETIC STRUCTURE OF INDIVIDUAL GROUPS OF BIGHEAD CARP
(HYPOPHTALMICHTHYS NOBILIS)

I. Hrytsyniak, info@ifr.com.ua, Institute of Fisheries NAAS, Kyiv
A. Mariutsa, mariutsa@list.ru, Institute of Fisheries NAAS, Kyiv
S. Tarasyuk, tarasjuk@ukr.net, Institute of Fisheries NAAS, Kyiv

Purpose. To investigate the specificity of the genetic structure, intra- and interpopulation
genetic variability of the pedigree stocks of bighead carp in different fish farming zones using DNA
markers (ISSR-PCR).

Methodology. To investigate the specificity of the genetic structure we used a PCR (ISSR-PCR)
method with appropriately selected primers.

Findings. As a result of the study of the pedigree stocks of bighead carp, we carried out an
analysis of the genetic structure by using three microsatellite DNA loci (CTC)sC, (GAG)sC, (AGC)sG. The
investigated populations accumulated a reserve of the genotypic variability in different parts of
microsatellite loci. The identified specific properties among the investigated bighead carp populations
can characterize the heterozygosity degree of the stocks reared in these fish farms. The variations in
the detected amplicons are sufficient for separating the individuals of breeding stocks, or, if the work
is carried out with a group of brood fish, to select parent pairs for increasing the genetic diversity.

The described variability of the genetic structure by specific gene sites and distribution of
markers in fish stocks indicate on significant level of genetic variability that is a basis for determining
the level of their adaptability in the process of artificial selection in fish farms of different forms of
ownership.

Originality. We detected the peculiarities of the genetic structure, the level of genetic variation
of the pedigree stocks of bighead carp in different fish farming zones with the use of DNA.

For the first time we obtained new data on the specificity of the genetic structure based on PCR,
which contribute to the detection of the specific mechanisms of maintaining the relative stability of
bighead carp genetic pool and allow controlling the specificity of their genetic structure.

Practical value. The practical value of the study is to propose a method of the genetic control of
bighead carp populations by applying a PCR that allows performing an analysis of the genetic
structure of the stocks and realizing the genetic information on early stages of the breeding process.

Key words: molecular genetic methods, DNA markers, bighead carp, genetic structure, PCR.
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