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Mema. [ocnioumu 2eHemuyHy cmpyKkmypy nonyaayii 2aauybKo20 Kopona 3 8UKOPUCMAHHAM
mikpocamenimuux HK-mapkKepis.

MemoOduka. 3pa3ku Kposi, 8i0ibpaHi 3 xe80cmoeoi e8eHuU 0COBUH 2aauYbKo20 Koponad
eocnodapcmea «Beaukuli /lobiHb», Jlbgiecbka 06a. (n=15 ek3.), AKi 6yau miveHi enekmpoHHUMU
yunamu mapku Aqua Pump ma A-CHIP. 3azansHa [HK 6yna eudineHa 3a cmaHOAapmMHo0
mMemoOduKoro, 3a doriomoeoro Habopy Gene JET Whole Blood Genomik DNA Purification Mini Kit
(CLLIA). KoHyeHmpauyito ma axkicme [HK eu3Havanu Ha 6iopomomempi Eppendorf Bio Photometr.

na 0ocnidweHHA 2eHemMu4yHOi cmpykmypu ronyasayii Koporna euKopucmosyeadsau 4Yomupu
Mikpocamenimi mapkepu: MFW 06, MFW 15, MFW 23, MFW 31.

Pesynomamu. Ak mamepian 018 0ocnidxceHb 8UKOPUCMOBY8AAU 3PA3KU Kposi, 8i0ibpaHi 3
Xx80cmoeoi eeHu pub (n=15 ek3.). ¥ xo00i pobomu nidibpaHo onmumansHi ymosu nposedeHHA SSR-PCR
aHanizy. MposedeHi 0ocnioneHHA 00380AUAU BU3HAYUMU YUHHUKU, AKI marome Halibinewul enaue
Ha edpekmusHicmb amnaigpikayii, a came: KoHYeHmpayia npenapamy AHK, koHueHmpauis npatimepa
y peakuyilHili cymiwi ma KinbKicme yuknie amnaigikayii. ¥ 0ocniomyeaHrili epyni 3a Yomupma
MiKpocamenimHumu noKycamu 6yno sussneHo 18 aneneli 3 monekynsapHoo macor 130-343 n.H.
Yucno aneneli Ha nokyc eapiroeano 8id 3 0o 6. Halibinbw nonimopgHum 6ye snokyc MFW 23
(susieneHo 6 aneneli), a HalimeHw nonimopgHUM — noKyc MFW 31 (suseneHo 3 aneni). EpekmusHe
yucao anesneli y 0ocnioncysaHrili subipyi eeHomunie eapitosano e8io 2,14 (MFW 31) do 5,23 (MFW 23).
3a po3paxyHKamu anenbHUX 4acmom BU3HAYEeHO OCHOBHI MOKA3HUKU 2eHemuyHoi MiHaueocmi.
MakcumansHuli piseHb HaABHOI 2emepo3uzomHocmi 3agikcosaHuli 011 nokycy MFW 23, HaliHuxcyul
— 0n4 nokycy MFW 31.

Haykoea Hoeu3Ha. Briepwe 6ysn10 00cnioneHo 2eHemu4Hy cmpykmypy nonynayii eanuybkozo
Koporna.

MpakmuyHa 3Ha4yumicme. Pe3zynemamu 6y0ymbs 8UKOpUCMOBY8AMUCA Yy M00AAbUIUX
00Cni0HEeHHAX Macusy 2aauybKo2o Kopona.

Knrouosi cnoea: Manuybkuli Kopon, mikpocamenimdi nokycu, nonyaayia, AHK

MOCTAHOBKA TTPOBJEMHU TA AHAJII3
OCTAHHIX JOCJIUIKEHB 1 MYBJIKAIINA

Kopon (Cyprinus carpio) — OJWH 3 OCHOBHHX O0'€KTIB CTAaBOBOI'O PHOHMIITBA Ha
TEepPUTOPii MOCTPAAIHCHKOTO MpOocTOpy Ta kpaiH CximHoi €Bponu. 3aBASKH BUCOKIH
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IUIOIOYOCTI Ta TOPIBHAHO IPOCTMM YMOBAaM YTPUMAaHHS, KOPOIM 3/aBHA
BUKOPUCTOBYBAJIUCST Ul CEJIEKLil, Yy pe3ylbTaTi 4Ooro 3'sBUBCA psJI HOPLL 3
VHIKQITBHIMH MOP()OMETPUIHUMH OCOOJIMBOCTSIMH T4 BUCOKAMH CMaKOBHMH STKOCTSIMH
[1,2].

lanuipKkuil KOpon € onHi€0 3 HaMaBHIMIMX IMOPiA KOPOIa, XapaKTepPH3YEThCS
BHCOKOCNIMHHICTIO. BiH ManomommpeHnii B Mexxax YKpaiHH, IO Ja€ MOXIHUBICTH
OUTBIII MIUPOKO 3aiiMaTHCS AOCTIPKEHHSMH JaHOTO BHJIY Kopoma. Bin moTpebye
JIETalbHOTO  BHBYEHHS  [IOAO0  HOrO  3UMOCTIMKOCTI,  pHOOTOCHOAapCHKOTO
BUKOPHUCTaHHS, BEICHHS CENEKIiHHOI poOOTH 3 HHUM B YMOBax TIOCIOIApCTB
IIpuxapnarra. OTxe, TalMUbKUA KOpPOI € IIEPCIEKTHBHOIO IOPOAOK AK JJIs
MPOMHUCIIOBOTO BHUPOIYBAHHS, Tak 1 A €()eKTUBHOTO BEAEHHS CeleKIiifHoi poboTu

[3].

TakuM 4HMHOM, AOIUIBHAM OYyJIO TIPOBECTH OCHOBHI T€HETHYHI JOCHIHKCHHS IS
YiTKOTO MOJANIBIIOTO aHaJi3y Ta MOPIBHIHHS Pe3yJbTaTiB.

BUAIJIEHHS HEBUPIIIEHUX PAHIIINE YACTHUH
3ATAJIBHOI MMPOBJEMUW. META POBOTH

YTpuMmaHHS MOPOIM B OKPEMOMY TOCIIOJAPCTBI MOXKE ICTOTHO YCKJIAIHIOBATHCS
BHACITIZIOK TEHETUYHUX 3MiH. Pe3ynpTaToM YMCIEHHUX CIapOBYBaHb OCOOHMH y MEXaX
OJHi€l MOMyJALil MOXKE MPU3BOJUTH A0 BTPATH TOBapHHX XapaKTePHUCTHUK pHO,
3HIDKEHHS PETIPOJYKTUBHUX SKOCTEH, 3MEHIIIEHHS CTIHKOCTI OCOOMH JIO 3aXBOPIOBAHb,
YIOBUIBHEHHS POCTy, MOABH MyTamii Tomo. ToMmy IpOBENEHHS TI€HETHYHUX
JOCIIPKEHb MOMYJIIA TaUIIBKOr0 KOpoIa y Cy4acHUX PHOHHUIBKUX TOCHOAAapPCTBAX
HaOyBa€ MPiOPUTETHOT aKTyaJILHOCTI.

EdextnBHUM MeETOIOM Yy [aHOMY acHeKTi MOXKE CTaTH BHKOPHCTAHHS
MIKpOCATEITHUX MapKepiB. MiKpocaTeiTH 4acTo BUSBISIOTHCS JOKYCaMH, 3IaTHHMU
JI0 MIBHIKUX MYTAIliid, 110 T03BOJIsSE€ ¢EKTUBHO BUKOPUCTOBYBATH X ISl BUSIBIICHHS
pO3ODKHOCTEH MIXK CIHOPIJHEHMMH MONYJAMisIMH Yy puUOHHUUTBI. JlocmimkeHHS
JIOCTaTHBOT KUTBKOCTI MIKPOCATEITHUX JIOKYCIB Ta KUTLKOCTI IIOBTOPIB y HUX J03BOJISIE
OTpUMATH YHIKallbHY iH(OpMAIil0 TpPO TeHETHYHY CTPYKTYpy Ha pIiBHI OCOOWHH,
BHU3HAUUTH YHCIO ajJeJbHUX BapiaHTIB Ta YacTOTU ajelliB y MOMyNALisfX, BUBYUTU
CITaJIKOBI 3B’SI3KHM Mi>K ocoOuHami [4, 5, 6, 7].

Meroro poboTu OyIno AOCTIIKEHHS TeHETHYHOI CTPYKTYPH MOIMYJISIIi TaTHIIBKOTO
KOpOIIa 3 BUKOPHUCTaHHAM MikpocaremitHux JHK-mapkepiB.

MATEPIAJIM 1T METOIN

Sk Matepian Ans JOCHIIKEHb BHKOPUCTOBYBAJIM 3pa3KM KpOBi, BimiOpaHi 3
XBOCTOBOi BEHHM OCOOMH TalMIIBKOIO Kopoma rocmonapctBa «Bemukwii Jt00iHBY,
JIpBiBCchKa 00N (n=15 ek3.), ki Oyau MiYeHi CJIEKTPOHHHUMH YWIIaMH Mapku Aqua
Pump u A-CHIP. 3aransaa JIHK Oyrna BuzineHa 3a CTaHAAPTHOIO METOJHKOIO, 32
noromoroto Habopy Gene JET Whole Blood Genomik DNA Purification Mini Kit
(CIIA). Konnentparito ta sikicts JJHK Bu3Hauamm Ha 6iodoromerpi Eppendorf Bio
Photometr.

Jis mociipKeHHST TEHETHYHOI CTPYKTYPH IMOIMYJIAIl KOpOMa BHKOPUCTOBYBAIU
4OTUpH MikpocaTeniTHi Mapkepu: MFW 06, MFW 15, MFW 23, MFW 31 [8].
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Tabauys 1. HykneoTuaHi noc/1iloBHOCTI npaiiMepis

. . " C oy Temnepartypa Bignany
JNokyc NocnipaoBHicTb Npaiimepis 5'-3 npaiimepis (° C)
MFW 15 F: CTCCTGTTTTGTTTTGTGAAA 54
R: GTTCACAAGGTCATTTCCAGC
MFW31 F:CCTTCCTCTGGCCATTTCCAC 53
R:TACATCGCAGAGAATTCGTAAG
MFW 23 F:GTATAATTGGGAGTTTTAGGG 55
R:CAGGTTTATCTCCCTTCTAG
MFWO06 F: ACCTGATCAATCCCTGGCTC 55
R:TTGGGACTTTTAAATCACGTTG

IJIP mpoBoaunu Ha ammidikaropi «Termo scientificy (Arktik Termal Cycler) B
HACTYITHOMY TeMIlepaTypHOMY pexkuMi: 5 xB 3a 94 C; 33 mukmu: 1 xB 3a 94 C, 30 ¢ 3a
53-55 C (B 3anmexkHOCTI Bij Jokyca), 30 ¢ 3a 72 C; 5 xB 3a 72 C. Peakniiina cymim
06’emom 25 mkn mictuna: 67 MM Tris-HCl (pH 8,8), 17 MM (NHs4) 2S04, 0,01%
Tween-20, 0,2 mmose ANTP, 1 on. Tag-monmimepasu, 50 ar JIHK, 1,7 mmose MgCls i o
0,2 mxM mpaiiMepiB. EnekTpodopeTnyHe po3miieHHS TNPOAYKTIB aMIuTigikarii
3nificHIoBaNu B 3 %-My arapozHomy reii 3 Bukopuctanisam 1 xTAE-Oydepa.

OmnpamoBaHHs 1 aHaJIi3 TeiB MPOBOIIIIH 3a JoroMororo mporpamu Totallab v2.01.
CraTHCTHYHE OIPAIfOBaHHSA OTPHUMAHHMX PE3YNIbTATiB BUKOHYBalIM 3 BHKOPUCTaHHSIM
KoMmI ' foTepHoi nporpamu Excel 2010.

PE3VJBLTATH 1 OBIOBOPEHHS

bynmn nmpoanamizoBaHi TEHOTHIIM OCOOMH 3 BUKOPHUCTAaHHAM  YOTHPHOX
MikpocaremitHux JokyciB JJHK: MFW 06, MFW 15, MFW 23, MFW 31. V xoxui
pobotu migibpaHo ontuMmanbHi ymoBu mnpoBeneHHsS SSR-PCR ananizy. I[IpoBeneni
JOCIIKEHHS TO3BOJIMINM BU3HAYUTH YMHHUKH, SKI MaOTh HAHOIIBIIMK BIUIMB Ha
edexTuBHICTh amrutidikamii, a came: kKoHueHTpanis npernapary JHK, xormeHTpartis
mpaiMepa y peakuiiHiil cymimi Ta KidbKiCTh UMKIIB amiutiikamii. s oTpuMaHHS
YITKUX 1 BIATBOPIOBAHMX ajiesiell 10 KOKHOMY JIOKycy OyJio iHJWBiAyalbHO MigiOpaHo
ontuMaibHI ymMoBU nipoBeneHHs [1JIP. [puknaan orpumannx SSR-criekTpiB HaBeneHi
Ha PUCYHKY 1.

YV pocnigpkeHidt TPyl TEHOTHUINIB 32 HOTHPMa MIiKpOCaTeliTHUMH Jlokycamu MFW
06, MFW 15, MFW 23, MFW 31 0yso BUsBIEHO BCchoro 18 aneneit 3 MOJeKyIIpHOIO
Macoro 130-343 m.H. YUmcno aneneit Ha JIOKyc BapitoBano Big 3 mo 6. HaitOinpm
noniMoppHUM OyB Tokyc MFW 23 (BusiBieHO 6 aneneii), a HAHMEHII TOTIMOPPHUM —
nokyc MFW 31 (BusiBieno 3 aneni; Taba. 2).
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Puc. 1. Enextpodopernynnii po3noain npoaykris ammiaigikanii SSR-PCR 3a
Jokycamu MFW 15 i MFW 31 (A), MFW 23 (B), MFW 06 (C) (1-11 — gocJifzkeHi
3pa3ku, M — MapKep MOJIEKYJISIPHOI MacH)

Tabnuys 2. XapakTepucTuku MikpocateaiTHux Jokycis JHK

KinbKictb MonekynsipHa maca EdekTusHe
Nokyc " o~ Hobs Hexp
aneneu npoaykry (n.H.) yucno aneneii
MFW 06 4 149-162 3,333 0,600 0,700
MFW 15 5 141-343 3,937 0,650 0,746
MFW 23 6 130-168 5,236 0,850 0,809
MFW 31 3 258-307 2,146 0,500 0,534
CepepnHe 4,5 237 3,663 0,65 0,697

EdextuBHe umcno ameneil (IOKa3HUK, SKAH XapaKTepH3Y€e JOKYCH 3a YacCTOTOIO
TparisiHHs ajeseil) y JochipKyBaHii BuOipi reHOTHHIB BapitoBaio Bix 2,14 (MFW
31) no 5,23 (MFW 23). Cepenne edhekTuBHE YKCIO aniesiell Ha JoKyc ckiano 3,663. 3a
pO3paxyHKaMH aNelbHUX YacTOT BH3HAUYEHO OCHOBHI IIOKa3HWKA TE€HETHYHOL
MIHJIMBOCTI. MakcuMallbHUH piBeHb HAsBHOI T'€TE€PO3UTOTHOCTI 3adiKCOBaHMNA IJis
nokycy MFW 23, naitHmxuuii — mus jgokycy MFW 31. 3HauenHs QakTuaHOi
TeTePO3UIOTHOCTI 3a MiKpocaTemiTHUM Jokycom MFW 31 Oyno OMHM3BKHUM 10
ouikyBaHoro, jJjokyc MFW 23 xapakTepu3yBaBCsi HAJJHMIIKOM T€TE€PO3UTOT, a IJis
nokyciB MFW 06 1 MFW 15 Bu3HaueHo ix nedinut.
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BUCHOBKH TA NEPCIIEKTHUBHU HOJAJBIIOIO PO3BUTKY

JocnimKeHo TeHeTHYHY CTPYKTYpy MOIYJISIMii TalMIbKOT0 KOpOoIa roCHoaapcTBa

«Benukuii JIroO6iHbY 3 BUKOpHCTaHHIM Mikpocatenitaux JJHK-mapkepis.

3a KOXKHMM JIOKYCOM 1HIMBiTyanbHO MiliOpaHO ONTHUMAaJbHI YMOBM IPOBEICHHS

ITJIP Ta po3paxoBaHO iX OCHOBHI XapaKTepHCTUKH (eQeKTHBHE YHMCIIO anelied Ta
MOKA3HUKH TeTEePO3UTOTHOCTI).

3anponoHoBaHUi y poOOTI MeTOJ MiKpocaTeNiTHOro aHajizy Oyne e(peKTUBHHM

JUTSL JTOCITIJDKEHHST ¢(hOPMOBAHOT MOIMYJIAMIi TaIWIBKOrO Kopoma Ta ii MOJaibIIoro
TEHEeTHYHOTO KOHTPOJr0. ONMUcaHui CcrociO JTOCTiKEHHS MOJIIMOp(hi3My € MOUiTbHIM
JUTSL BUKOPUCTAHHS Y CeNeKLiiHIi poOOTi 3 i€0 MOMyIALIELO.
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Lenb. Uccnedosame 2eHemuyeckylo Cmpykmypy nonyaayuu 2aauyulickoeo Kapna ¢
ucrone3osaHuem mukpocamennumieix JHK-mapkepos

Memoouka. Ob6pa3ubl Kposu, omobpaHHbie u3 xeocmoeol eeHbl ocobeli 2anuyulickozo Kapna
xo3slicmea «Benukuli /llobuHb», Jlbeosckas 06a. (N = 15 3K3.),Kkomopeie 6biau meyeHble
3/1eKMPOHHLIMU  Yunamu mapku Aqua Pump u A-CHIP. O6bwas [HK 6bina e6bideneHa no
cmaHOapmHol Mmemooduke, ¢ nomowbto Habopa Gene JET Whole Blood Genomik DNA Purification
Mini Kit (CLLA). KoHueHmpayuro u kayecmeo [HK onpedensnu Ha buogpomomempu Eppendorf Bio
Photometr.

[nAa uccnedosaHus eeHemuueckol cmpyKkmypsl nonyaayuu Kapra ucrosnb308anu 4Yemoipe
MUKpocamenumHeolli mapkepol: MFW 06 MFW 15 MIFW 23 MFW 31.

Pe3ynemamel. B kayecmee mamepuana 047 uccnedosarull ucnonb3osanu obpasysl Kposu,
omobparHele U3 xeocmoeoli seHbl polb (n = 15 3K3.). B x00e pabomel nodobpaHel 0NMuUManbHbie
ycnosua nposedeHus SSR-PCR aHanusa. [lposedeHHble ucciedo8aHUsA M0380auUAU onpedenums
¢hakmopsl, Komopele oKa3vigarom Haubosbwee 8AUAHUE HA IPGHEKMUBHOCMb amMNAUGUKAUUU, a
umeHHo: KoHueHmpayusa [HK, koHueHmpayua npalimepa 8 peakyuoHHOU cmecu U Koauyecmso
YuKn0e amnaugpukayuu. B uccnedosaHHol epynne no yemelipem MUKpPOCamMeAUMHbIM A0Kycam 6bl10
8bifsneHo 18 anneneli c monekynsapHol maccoli 130-343 n.H. Yucno anneneli Ha AOKyc 8apbUPOBAIO
om 3 0o 6. Haubonee noaumopgHeim bbin nokyc MFW 23 (sviseneHo 6 annesneli), a HaumeHee
nonumopgHeim - aokyc MFW 31 (eviseneHo 3 asnnens). S¢ppekmusHoe 4ucao annenel 8
uccnedyemoll 8bibopke 2eHomunos eapbuposano om 2,14 (MFW 31) oo 5,23 (MFW 23). [lo
pacyemam asnnenbHsix Yacmom onpeodesieHbl OCHOBHbIE MOKA3amesu eeHemu4yeckol uameH4u8ocmu.
MakcumarneHelli yposeHb umerouwjelica 2emepo3u2omHocmu 3aguKcuposaH 0aa snokyca MFW 23,
camolli HU3Kul - 0as nokyca MFW 31.
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rocnogAPCTBA «BEJIMKUA NIIOBIHb» 3A BUKOPUCTAHHA MIKPOCATENITHUX MAPKEPIB

HayuyHaa Hoeu3Ha. Briepsvle 6bin0 UCCIe008QHO 2eHEMUYECKYI0 CMpyKmypy mnonyaayuu
2aauyulickozo Kapna.

Mpakmuyeckaa 3Ha4yumocmeo. Pesyabmamsl 6y0ym UCM0Ab308aMbCA 8  OasabHelwux
uccnedo8aHUAX Macusa 2aauyulicko2o Kapna.

Knrouessle cnosa: Maauyulickuli Kapn, Mukpocameaummele A0Kycel, nonyaayus, AHK.

ANALYSIS OF GENETIC DIVERSITY OF GALICIAN CARP POPULATION
ON THE BASE OF "VELYKYY LYUBIN™”
WITH USING MICROSATELLITE MARKERS

I. S. Yarova, ya.i.s92@ukr.net, Institute of Fisheries, Kyiv

0. V. Zaloilo, ozaloilo@yahoo.com, Institute of Fisheries, Kyiv

V. V. Bech, vitbekh@online.ua, Institute of Fisheries, Kyiv

I. A. Zaloilo, zaloilo@yahoo.com, National University of life and environmental
sciences of Ukraine, Kyiv

Purpose. To investigate the genetic structure of the Galician carp population using microsatellite
DNA markers.

Methodology. Blood samples taken from the caudal vein of the specimens of the Galician carp
farm "Velykyy Lyubin", Lviv region. (N = 15 persons). When landing, they were labeled with electronic
chips of the brand Aqua Pump and A-CHIP. The total DNA was isolated using the standard method,
using the Gene JET Whole Blood Genomik DNA Purification Mini Kit (USA). The concentration and
quality of DNA were determined on an Eppendorf Bio Photometr biophotometer.

To study the genetic structure of the Galician carp population, four microsatellite markers were
used: MFW 06, MFW 15, MFW 23, MFW 31.

Findings. Blood samples taken from the tail vein of fish (n = 15 oz.) Were used as research
material. In the course of work, optimal conditions for SSR-PCR analysis have been selected. The
conducted studies allowed to determine the factors that have the greatest impact on the
amplification efficiency, namely: the concentration of the DNA preparation, the concentration of the
primer in the reaction mixture and the number of amplification cycles. In the study group, for all 4
microsatellite loci, only 18 alleles with a molecular weight of 130-343 ng were detected. The number
of alleles per locus varied from 3 to 6. The most polymorphous was the locus MFW 23 (6 alleles were
detected), and the least polymorphic was the locus MFW 31 (3 alleles were detected). The effective
number of alleles in the sample of genotypes studied varied from 2.14 (MFW 31) to 5.23 (MFW 23).
According to calculations of allelic frequencies, the main indicators of genetic variability are
determined. The maximum level of available heterozygosity is fixed for the MFW 23 locus, the lowest
for the MFW locus 31.

Originality. For the first time in 65 years the genetic structure of the Galician carp population
has been investigated.

Practical value. The results will be used in further studies of the arboreal of Galician carp.

Keywords. Halytsky Korp, microsatellite loci, population, DNA.
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