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MOJIUMOP®U3M IISATU MUKPOCATEJIJIMTHBIX JIOKYCOB JHK ITPU
N3YUYEHUU CEPOM YKPAMHCKOM U CEPOM BOJITAPCKOM ITOPO/L
KPYITHOI'O POI'ATOI'O CKOTA

10. B. T'Y3EEB', O. B. MEJIbHUK?, E. A. TJIAJIBIPBS, H. A. SMHOBLEBA?

TOB «[onoceeso» (I'ozones, Yrpauna)

2HayuonanoHwiil yHueepcumem 6uopecypcos u npupooonoivzosanus Yrpaunvl (Kues, Yxpauna)
3Bcepoccutickuti  Hayuno-uccie006amenbCKutl  UHCMUmym JiCUE0MHOBOOCMBA UM. AKAOCMUKA
JI.K.Opucma ([yoposuyet, Poccust)

AxmyanvHocme npod.IemMbl COXPAHEHUs 2eHEMUYECKO20 PA3HO00pa3usl KAK KOMNOHEHmMA OKpy-
Jrcarougeli cpeovl, nocieonee 8pems cmanosumcs oouemuposoii. Cpeou nopoo KpynHoz20 po2camozo
ckoma, mpeoyrowux 0cov020 6HUMAHUSA 68 NIAHEe COXPAHEHUS 2eHeMUYecKo20 Pa3Ho00pasus aAeis-
emcs cepwlii cmentoti ckom. Cepbviii CMenHol CKom — 3mo 04eHb OpPeGHUlL CKON, Npe0Cmasumesimu
cepo2o cmenHoz2o ckoma Ha Ykpaune aenisemcs cepas yKpaurckas, 6 boneapuu — cepas boneapckas
nopoosi. Llenvio nacmosuezo ucciedosanus ObLIO NPOBEOEeHUEe CPABHUMENLHO20 AHAIU3A PA3HO00-
pasust anneroponoa cepoil yKpauHcKkou u cepot 6012apckot nopoo KPYnHo20 po2amozo cKomad ¢ no-
MOowbo MuKkpocameiiumuulx 10kycos /J[HK.

TI'enemuueckuii ananusz ovin nposeden no namu aoxycam JJHK: BM1824, BM2113, ETH225,
SPS115, TGLAL26, komopwie 6xooam 6 nepeuensb pekomernoosannvix | SAG-FAO ons eenomunupo-
8aHUSL KPDYNHO20 PO2amO20 CKOMA.

B pe3ynomame nposedenuvix ucciedosanuii Hamu Ovli0 UOEHMUDUYUPOBAHO 8 S U3VUAEMbIX
muxpocamennumuwix aoxycax /JJHK 26 anneneii 6 cepou ykpaunckou nopode u 30 anneneti 6 cepoii
boneapckoti nopooe. B noxyce PSS 6 obeux nopodax dvino eviasieno 1 anneneii, ¢ Hauboavuiell
yacmomot annens 248 n.u. B obeux mukpononynsiyusnx vl 00HaApyscen Oedhuyum cemeposucon, Ho
8 MUKPONONYIAYUU Cepoll YKPAUHCKOL nopoosl OH Obll ebluie. [lonyuennvie pe3yivmamsl MO2Yym
ObIMb NoONE3HLL 8 NIEMEHHOU pabome ¢ cepblMu NOPOOAMU KPYRHO20 PO2amo20 CKOma, Oisl UX MOHU-
MOPUH2A C YeNbl0 COXPAHEHUS] €20 2eHeMUYECKO20 PA3HO00PA3USL.

Knrouesvie crosa: reHeTHYeCKHii aHAIN3, CepPbIil CTENMHOI CKOT, MOP0/Ja, MUKPOCATELIUTHbIE
Joxkycsl IHK, anienn, noaumopgusm, MUKPONOMYJIA S

© 0. B.TY3EEB, O. B. MEJTbHUK,
E. A. TNAObIPb, H. A. 3MHOBbLEBA, 2016
Po3seneHHs i reHetuka TBapuH. 2016. Bun. 52
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THE POLYMORPHISM OF FIVE MICROSATELLITE DNA LOCI IN THE

STUDY OF GRAY UKRAINIAN AND BULGARIAN GREY CATTLE BREEDS
Yu. V. Guseev!, O. V. Mtlyyk?, E. A. Gladyr’, N. A. Zinovieva®

IFarm «Golosiyivo» (Hoholiv, Ukraine)

2National University of Life and Environmental Sciences of Ukraine (Kyiv, Ukraine)

3All-Russian research Institute of animal breeding named after academician L. K. Ernst
(Dubrovytsia, Russia)

The problem of preserving genetic diversity as a component of the environment, has recently
become the global. Among the cattle breeds that require special attention in terms of preserving
genetic diversity is grey steppe cattle.Grey steppe cattle is a very ancient livestock, representatives
of gray steppe cattle in Ukraine is Ukrainian grey, Bulgaria — Bulgarian grey breed.

Genetic analysis of the grey Ukrainian and grey Bulgarian breeds was conducted at five mi-
crosatellite loci DNA: BM1824, BM2113, ETH225, SPS115, TGLA126, which are included into the
list recommended by the ISAG-FAO for genotyping of cattle. The studies investigated in 5 microsat-
ellite DNA loci identified 26 alleles in the grey Ukrainian breed and 30 alleles in the Bulgarian grey
breed. Heterozygosity deficitwas identified on all the loci, with the exception of the loci BM2113 (-
0,182) and BM1824 (-0,025) in the micropopulations of the Ukrainian grey breed and locus BM1824
(-0,151) in the Bulgarian grey breed. The highest value was found in the Fis locus SPS115 (0,444) of
the Ukrainian grey breed. Precisely this can explain the high deficit of heterozygosity in themicropop-
ulationsof the Ukrainian grey breed.The results may be useful in breeding grey cattle breeds, to mon-
itor them in order to preserve its genetic diversity.

Keywords: genetic analysis, grey steppe cattle, breed, microsatellite DNA loci, alleles, polymor-
phism, micropopulations

MOJIMOP®I3M IT’SITH MIKPOCATEJITHUX JIOKYCIB JJHK ITPYM BUBUEHHI CIPOI
YKPATHCBKOI TA CIPOI BOJITAPCBKOI OPLJ BEJIMKOI POTATOI XY1OBH

10. B. I'yzees!, O. B. Meabnuk?, O. O. Tnagups’, H. A. 3inos’eBa’

YTOB «I'onociieo» (l'ozonis, Yrpaina)

?Hayionanenuii ynisepcumem biopecypcis i npupoooxopucmyeéanns Yxpainu (Kuis, Yxpaina)
3Bcepociticokuii nayko6o-0ocnionutl incmumym meapunnuymea imeni axademixa JI.K. Epncma
(Aybposuyi, Pocis)

Axmyanvuicms npobremu 36epexncenHss 2eHemui4Ho20 Pi3HOMAHIMms K KOMHOHEHMA HABKO-
JUWHBLO2O CepedosuUya, OCMAaHHIM YACOM CMAE 3a2albHoc8imogorn. Ceped nopio eeauxoi poeamoi
Xy000u, aKi nompeoyroms 0coo1U80i y8azu 6 niani 30epedceHts 2eHemu4Ho2 OPi3HOMAaHImmsl, € cipa
cmenosa xyooba. Cipa cmenosa xy0oba € 0yoice 0aghvoio, [Ipedcmasnuxamu cipoi cmenosoi xyooou
Ha Ykpaini € cipa ykpaincoka, 6 boneapii — cipa 6onzapcoka nopoou.

Memoio darnozo docniodicents 6)10 nposedenHs NOPIBHATIbLHO20 AHANI3Y PISHOMAHIMHOCMI djle-
J0¢honay cipoi ykpaincvkoi ma cipoi 6oneapcvkoi nopio genuxoi poeamoi xy0oou 3a 00nomMo2010 Mi-
kpocamenimuux aokycie /J[HK. I'enemuun ioocniodxcenns diomamepiany cipoi YKpaincbkoi nopoou
0ynu nposedeni 3a nokycamu. BM1824, BM2113, ETH225, SPS115, TGLA126, saxi 6xo0sams y nepe-
qix pexomenoosanux ISAG-FAQO ons ecenomunysanns eenuxoi poeamoi xyoobu. B pesynrbmami npo-
8e0eHUx 00CNi0AHCeHb HaMu 0YI0 I0eHMUPIKOBAHO 8 5 00CIOHNCYBAHUX MIKPOCAMENTMHUX TOKYCAX
JIHK 26 aneneui y cipoi ykpaincokoi nopoou i 30 aneneti 6 cipiti 6oeapcwkiti nopoodi. 3a ecima 10Ky-
camu 6y sussienull deiyu meemeposucomuocmi, 3a sunsamrkom roxkycie BM2113 (-0,182) i BM1824
(-0,025) 6 mixpononynsyii cipoi ykpaincokoi nopoou i noxycy BM1824 (-0,151) 6 cipiii 6oreapcokii
nopodi. Haiteuwe 3nauenns Fis 6yno suseneno 6 noxyci SPS115 (0,444) cipoi ykpaincokoi nopoou.
Came yum MONCHA NOACHUMU BUCOKULL Oehiyum cemepo3ucomHoCcni 8 MiIKpONOnyasayii cipoi yKpain-
cbKoi nopoou. Ompumani pe3yromamu Mo}cyms OYmu KOPUCHi 8 NiemMinHil pooomi 3 cipumu nopo-
damu 8enuKoi poeamoi xyooou, 01s ix MOHIMOPUHZY 3 MEmMOI0 30ePedHCeHHsl 1020 2eHeMUYHO20 Di3-
HOMAHIMmMA.
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Kniouosi crnosa: reHeTMYHHl aHAMI3, cipa cremoBa Xya00a, MOpoAa, MIKpocCaTesiTHI JOKYCH
JHK, nmosaimop¢izm, mikponony.isiuis

IMocTanoBka npodaemMsbl. CoxpaHeHHE T€HETHUYECKOTO Pa3HO00pa3Hs Kak KOMIIOHEHTa OKPY-
JKarollel cpebl B MOCIEIHEE BPEMs CTAaHOBUTCS Bce Ooiee akTyalnbHOU BO BceM mupe. [1o naHHbIM
IIPOJIOBOJIBCTBEHHOM CEIbCKOXO03s1iiCTBEHHOM opranuzauuu ®AO, B Mupe €XeMEeCSYHO HCUe3aeT
OJIHA TIOPO/Ia )KUBOTHBIX, OCHOBHAS yTP03a UCUE3HOBEHUS MJICKOMUTAIOMINX HAXOAUTCS B BEAYIIINX
ctpanax EBponbl u KaBkaza. HambGonbiieMy pucky BbIMHpaHUsi (MCUE€3HOBEHHS), MOIBEPraloOTCs
OBIIbI, JIOIIAIU, KPOJIMKHU, CBUHBH, KPYTHBIN pOraThlii CKOT U KO3bI [5].

Pa3BuTHE )KUBOTHOBO/ICTBA HEAOMYCTUMO 0€3 yueTa SKOJIOTHUEeCKUX TPEOOBAHUMN, TPEAbIBIIA-
€MBIX K UCTIOJIb30BAHUIO KUBOTHBIX B CIICIU(DHUSCKUX YCIOBHIX OKpYXaromieu cpeabl. [Ipomykius
KUBOTHOBOJICTBA JIOJKHA MPOXOAUTH CEPTU(PUKAIINIO HA SKOJOTUYECKYIO YHUCTOTY. | eHeTHueckas
ceprudUKanysl T0JDKHA OBITh M Y )KUBOTHBIX, C 3TOU IEIhI0 HEOOXOMMO IIMPE BOIUIOMIATE B MPaK-
TUKY METO/Ibl TEHETUYECKOI0 MAPKUPOBAHUS U MOHUTOPUHIA CUTYAIU B CTafax, HopoAax, MOoIyJis-
nusx [3].

Lleabio HacTOsIIETr0 HCCIeA0BAHUSA OBLIO MPOBEICHNE CPABHUTEIBHOTO aHaIN3a pa3Hoo0pa-
31 ayuieno(oHIa MUKPOIOIYJISIIUI Cepoil YKPaMHCKOM M cepoii 00ITrapcKoi Mopoi KPyIHOTO po-
raToro CKOoTa ¢ OMOIIbI0 MUKPOCAaTEUIMTHBIX JIOKycoB JIHK.

Marepuanbl u MeToabl. AHanu3 JIHK 32 xuBOTHBIX cepoit yKpauHCKOW OPOIbI, TPUHAIJIE-
xammux TOB «I"omoceeBo» bpoBapckoro p-va Kueckoit 001, TpoBOaMIH B JIaOOPAaTOPUU MOJIEKY-
JSIPHON TEHETUKH W ITUTOTCHETUKH JKMBOTHBIX I[EHTpa OMOTEXHOJOTHU W MOJICKYJISIPHON JHArHO-
CTUKHM JKMBOTHBIX BcepoccHiickoro Hay4dHO-MCCIEI0BATEIbCKOTO HMHCTUTYTa »KHMBOTHOBOJICTBA
(. Lyoposwuiibl, MockoBckast 00:1.). I'enomuyro JIHK Beinensinm u3 Ouomarepuana, mojlyuyeHHOTO €
YIITHON paKOBUHBI MyTEM BBIIIHUIIA, [0 METOJIMKE, onmucaHHoi 3uHoBbeBOM H.A. ¢ coaBT. [4].

B kauecTBe MONEKYJISIPHO-TCHETHYECKUX MaPKEPOB OBLITN BHIOPAHBI MUKPOCATEIUTHTEI — KOPO-
Tkue (1-7 1m.0.) TaHaeMHO pacnoiokeHHbie yuactku JJHK, o6mamaromniye BRICOKOM CTETIeHBIO TIOJH-
mopdusma [11].

HccnenoBanusa npoBoamwinck no jgokycam: BM1824, BM2113, ETH225, SPS115, TGLA126,
KOTOpBbIE BXOJAT B IepeueHb pekoMeH10BaHHbIX [SAG-FAO 151 reHOTUITUPOBaHUS KPYITHOTO pora-
TOTO cKOTa (Tabdm. 1).

1. Mukpocamenaummnsie mapkepol u3 pekomendosannozo cnucka | SAG-FAO

No | Muxkpocaremnut. | Xpomo | Mapkep IlocnenoBaTenbHOCTH MpaiiMepa Temnep. | Juanazon
JIOKYC coma pEXUM ajienei

1 | BM1824 1 Ml16 GAGCAAGGTGTTTTTCCAATC 55-60°C 176-197
(D1S34) CATTCTCCAACTGCTTCCTTG

2 | BM2113 2 M15 GCTGCCTTCTACCAAATACCC 55-60°C 122-156
(D2526) CTTCCTGAGAGAAGCAACACC

3 | ETH225 9 M3 GATCACCTTGCCACTATTTCCT 55-65°C 131-159
(D9S1) ACATGACAGCCAGCTGCTACT

4 | SPS115 15 30 AAAGTGASACAACAGCTTCTCCAG | 55-60°C | 234-258
(D15) AACGAGTGTCCTAGTTTGGCTGTG

5 | TGLA126 20 M27 CTAATTTAGAATGAGAGAGGCTCT | 55-58°C 115-131
(D20S1) TTGGTCTCTATTCTCTGAATATTC

Onektpodoperndeckoe pazaenenue pparmentoB JJHK meTomom kamwmmmsipHOro anekTpodo-
pe3a mpoBoauiu Ha mpudbope MegaBace 500. JIns naeHTudUKanmu anienei ucciaeT0BaHHBIX JIOKY-
coB MC ucnons3oBasii mporpaMMmHoe ooecrieuenne Genetic Profiler 2.0. JlanHubie 006 anmnensx kax-
JI0T0 )KUBOTHOT'O CYMMHPOBAJIH B 3JIEKTpOHHOI Tabnuie Microsoft Excel. Ilony4yennas matpuia re-
HOTHUIIOB CIIy’KHJIa OCHOBOM /ISl CTATUCTHYECKON 00pabOTKHU pe3yIbTaToB.

s cratucTudeckoir 00pabOTKH TaHHBIX MCIONBL30BaIN porpammuoe obecrnieuenue Cervus 3.0.3,
PowerStatsV12 (Promega), GENALEX 6 [9].

[Tpu mpoBeeHNH MOYISIIIMOHHO-TEHETHUECKHUX UCCIICIOBAHUIN OTPEICIISITN CIIeIyIOIIHE TTOKa-

3aTenu:
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AJieJbHble MPOGUIM, BKIIOYas MOKa3aTeld: MUHMMAaJIbHOE, MAaKCHUMAaJbHOE M CpelHee
YHCIIO aJlJIeNieil, YaCTOThI BCTPEYaeMOCTH aJliesie, YUCiIo HH(POPMATUBHBIX ajuleliel, uncio 3dex-
TUBHBIX aJljIeieil, YUCII0 U YacTOTa BCTPEYaeMOCTH MPUBATHBIX ajuieneil. YacToThl BCTpeyaeMoCTH
aJIeNiell pacCYMTHIBAIN OTAEIHHO IS KaKI0T0 JIOKYyCca Mo Cleayromei hopmyie:

pi = (2 * Nii + Niy) / (2*N), (I)
rzie pi — 9acToTa BCTPEYaEMOCTH i-ro ayuiens, Nii — YUCIIO )KUBOTHBIX, TOMO3UTOTHBIX I10 i-MYy aj-
nento, Niy — YHCIIO )KMBOTHBIX, T€TEPO3UTOTHBIX 10 i-My aiento (y — Jr0oi apyroi amiens), N —
YHCIIO TOJIOB B BBIOOPKE. Ynciio nHGOPMATHBHBIX ajliesiell pacCUNTHIBAIM KaK YHCIIO aJljIeNiei B 1Mo-
MyJISIUM € YaCTOTOU BcTpedyaeMoctu Ooiee 5%.

UYucno 3¢ppeKTUBHBIX ajuienei — 3TO YUCIIO ajuiesiel, BCTPEYArOIIUXCs C PaBHOM YacTOTOH B
ueaIbHON NOIMYJISIUH, KOTOPOE He0OX0AUMO JJIsl OJTYUYEeHHUs TaKOH jke CTENEeHN FOMO3UTOTHOCTH
WJIA TEHETHYECKOTO PasHO00pas3usi B peaabHOM MOMYJISIMN, PACCUNTHIBAIH 0 (hopMyIe:

Ne =1/ (1-He), (I)
rne Ne — uncio >QpQeKTHUBHBIX ajuienel B momyisinud, He — oxkugaemas creneHb rOMO3UTOTHOCTH.
Yucno npuBaTHBIX ajliesiel pacCUMUTHIBAIM, KaK YUCIIO ajuleled, KOTOpble BCTPEUYAOTCS TOJIBKO Y
OJTHOM M3 MCCIIEIOBAHHBIX CYOIOMYISIMiA (Tpym).

I'eHeTHYeCKYI0 KOHCOTHAMPOBAHHOCTb M3y4YaeMbIX I'PYMI CKOTA OLICHUBAIM HA OCHOBaHUU
aHaJM3a pacrnpeaereHus Moyl Mo MeToauke npeanoxennoil Paetkau D. ¢ coaBTropamu (2004)
[9], nuis kaxkoro odpasia pacCUUTHIBAETCS OKUaeMasi 4aCTOTa BCTPEYaEMOCTH IT€HOTHIA B KaXI0M
U3 JIOKYCOB, IPHHKUMAsi BO BHUMAHUE CIIyYaiHBIN XapakTep CapuBaHUs BHYTPHU IOIMYJIALNY, TIepe-
BOJUTCS B JIOTapu(dM C IETbI0 MOTy4YeHUs JiorapugmMudeckoro 3HadeHust mogodwus. Jlorapupmuye-
CKO€ 3HAYEHHUE MPaBIONON00US PACCUMTHIBACTCS IS KaKIOW MOIMYJALNHU, UCIONb3YsS YacTOTHI
BCTPEYAEMOCTH aJuleliel COOTBETCTBYIOMIEH nomysiuuu. Eciin yactoTra BCTpeuyaeMOCTH ajliess B 110-
nynsuu paBHa 0 (To ecTh aienb B JaHHOH MOMYJISIIMKA OTCYTCTBYET), TO IIPU pacyeTax MCIOJb3Y-
ercs 3nadenue 0,01 wm mroboe apyroe, onpeaenseMoe nojb3oaTeneMm. OOpas3er; OTHOCUTCS K T10-
MyJSIUK ¢ HanOoJiee BHICOKUM JIOTapH(PMHUYECKIM 3HAYSCHUEM TPaBONO 100U HITM MUHUMAIIbHBIM
OTPHLIATENIBHBIM JIOTapU(PMUIECKHM 3HaYEHHUEM NPaBAONIOJ00MS.

Ha6monaemasn crenens rereposurotnoctu (Ho): paccunthiBamym Ui Kaxa0ro JOKyca Kak
OTHOIICHHE YKCIIa TETEPO3UTOT K O0IIEMY YUCITy MCCIIEeI0BaHHbIX KUBOTHBIX. [y pacuera Ho uH-
JTMBHIyyMa HaXOAWIH cpefHee apupmerndeckoe 3HaueHrne Ho mo BceM Hccie0BaHHBIM JIOKYCaM
MC.

O:xugaemasi creneHb rerepo3urorHoct (He): paccuntsiBany i KaKI0ro0 JOKYyca, UCIOIb-
3ys CIeAyIoILyo GopMyIiy:

He=1-2pi2, (1II)

rae pPi — yacTora BcTpeuaeMocTH i-ro amnens. s pacuera He nHIUBHIyyMa HAXOAMIN CPE-
Hee apudmeTnueckoe 3HaueHne He no Bcem nokycam MC.

Nupexc puxcanuu Fis: kodpdunnenT nHOpUAWHTA Yy MHANBUIYYMOB IO OTHOIIICHHUIO K CY0-
nonyssnuu (rpymnmne). Ciy>KUT Mepoil U3MEepeHHs. CHU)KEHUS! YPOBHS Ie€T€PO3UTOTHOCTH HHIUBULY-
yMa BCJIEJICTBHE HECITY4YalHOrO CIapuBaHMs BHYTPH Kaxao0# rpynmsl. [ pacuera HCNOb30BaIN
bopmymy:

Fis = (He - Ho) / He (IV)

[Mokazarens FiS KOIMYECTBEHHO OTpakaeT OTKJIOHEHHE YacTOT BCTPEYaEMOCTH T'€TEPO3UTOT-
HBIX TEHOTHUIIOB OT TEOPETHYECKU OXuaaemMoil (o Xapau-BaitnOepry) noau reTepo3uroT npu Ciry-
YaiflHOM CIIapMBAaHUU BHYTPH Momyssiiuu. OH SIBJISETCS MEpOH YMEHbBIIEHHS TeTePO3UTOTHOCTH Y
WHIWBUYyMa BCJIEICTBHE HECIyYailHOTO CIIapWBaHWsl BHYTpH cyOmnomymsiuid. Manekc ¢pukcanmm
Fis mo3BossieT yCTaHOBUTH CBSI3b MEXKITy HHAMBUAYYMAMH OTICIBHON MOMYJISALUH U MOMYJISINEH B
nesoM. Tak Kak JaHHBIA MOKa3aTeIh KOJMYECTBEHHO OTPakKaeT OTKIOHEHHE YacTOT BCTPEYaeMOCTH
reTepPO3UTOTHBIX TEHOTUIIOB OT TEOPETUUYECKH OXKUIaeMoil mo Xapau-BaiinOepry 1onu retepo3urot
IIPU CITy4yailHOM CIIapUBAHUU BHYTPH IOIYJIALUU, OH MOXET PacCMaTpUBATbCA B KaU€CTBE OJHOTO
U3 KpUTEpHUEeB HHOPEIHOCTH NOMy Isun. [Ipu 3TOM monoxxuTensHoe 3HaueHne uHaekca Fis o3nayaer

205



HEXBaTKy TeTEepPO3UroT B JAHHOM MOIYJSIIMH, B TO BpeMsl KaK OTPUIATENIbHOE 3HAYCHHE MHJIEKCa
yKa3bIBaeT Ha U30BITOK reTepo3uror [1, 2].

Pe3ynbpTaThl reHeTHUECKOTO aHanu3a 35 rojoB cepoit 6oaTrapcKoil Mopoabl OBUTH B3STHI C JIH-
TEpaTypHbIX UCTOYHUKOB [12].

Pe3yabTaThl HccaenoBanuii. BaxxueiMu gaktopamu, onpeaensiomuMu He00X0UMOCTh CO-
XpaHEHUS BUOB, SIBIISICTCS KOJTUYECTBO )KUBOTHBIX U MX TEHETHUECKAsl YHUKAIHHOCTh. [IepBbIM m1a-
TOM B pa3pabOTKe MpOrpamMmm IO COXPAHEHUIO BUOB SBISETCS BBISIBICHUE YHHUKAIHHOTO FeHETHYE-
ckoro Omopa3zHooOpa3usi, onpeseseHre MPUHINIOB U METOJIOB MX coxpaHeHHs. K coBpeMeHHBIM
METOJIaM HCCIIE0BAaHNS TeHETUYECKOTO Pa3HO00pasusl ABISIOTCS UCIOIB30BaHNE MOJIEKYIIPHO-Te-
HETUYECKUX MapKEPOB, KOTOPHIE OTKPHIBAIOT HOBBIE MIEPCTIEKTUBBI B U3YYEHHUH MTPOUCXOKIACHUS J10-
MAaIIHUX BHUJIOB )KUBOTHBIX, HX reorpaguueckoe pacpoCTpaHEHUE U TeHETHUECKOe pa3HooOpasme.
B Hacrosiiiee Bpemst 1sl U3y4eHHUs] TEHETHYECKOI0 Pa3HOo00pastsl B KaueCTBE TEHETUUECKUX MapKe-
POB HCTIOIB3YIOTCS MUKpocateuuTHbie ToKychl JIHK. Cpenu mopoa kKpymHOTo poratoro ckoTa, Tpe-
OyIomMx 0co00ro BHUMAHUS B IJIAHE COXPAHEHHS T€HETHYECKOTO Pa3sHOOOpa3Hs SBISETCS CephbIi
CTEITHOM CKOT.

Cepblii CTENHON CKOT — 3TO OYEHb JAPEBHUM CKOT, IIPEICTABUTENSIMU CEPOTO CTEITHOTO CKOTA B
VYkpaune sBisieTcs cepasi ykpauHckas, B boiarapun — cepas Oonrapckasi mopojsl. B riybokuii gpes-
HOCTH, Y TIPOTOCJABSH ObLIT paCIIPOCTPAHEH KYJIbT 0e10ro ObIKa M 0eJI0T0 KOHS, O€IbIii (Cephlii) CKOT
OHH Pa3BOJIMIM HE TOJIBKO KaK KyJbTOBBIE )KUBOTHbBIE, & TAK)KE X MCIIOJIH30BAIIN KaK MPOTyKTUBHBIX
KUBOTHBIX.

B Ykpawnne cepblii CKOT COXpaHUIICS TOJIBKO B TpeX Xo3siicTBax: o/x «[lomuBanoBka» JlHenpo-
MeTPOBCKOM 00:1., 0/Xx «MapkeeBo» Xepconckoit 00i1., TOB «I"onmoceeBo» Kuerckoii ooactu.

B Bonrapuu cepas Gonrapckasi mopoja siBJIsSi€TCsl OJJHOM U3 MEPBBIX MOPOJ KPYITHOT'O POraToro
CKOTa, BHECEHHBIX B peecTp oxpaHsieMbIx nopoa bosrapuu [7].

B nHacrosimiee Bpemsi YHCIEHHOCTD MOMYJISLIUN cepoid 00IrapCcKoi MOPOIbl COCTABIISET OKOJIO
600—700 rojoB ¥ HAXOJUTCS MO YIPO30H MCUE3HOBEHHS, CEPBIN CTEIHOM CKOT ABISETCS padouuM
CKOTOM, TIPY BHEJPEHUU MEXAHU3UIIMU CEIbCKOTO XO35HCTBA CEphIi CKOT CTall He BOCTPEOOBAaHHBIM
Kak pabouue )KMBOTHbIE U HAa4yaJICs MPOLECC €r0 3aMEHbl TEXHUKOH a TaK)Ke CKPEIMBAHUEM CEpO
0osrapcKkoil moposl ¢ Ipyrumu 0osiee BEICOKOMPOIYKTUBHBIMU MTopoaamMu [8].

B pesynbraTe npoBeneHHBIX UCCIEIOBAaHUNA HAMU OBLIO MICHTU()UIUPOBAHO B 5 U3yYaeMbIX
MHKpocaTeUTMTHBIX JIokycax JIHK 26 anneneit B cepoii ykpanHckoit mopoje u 30 amieneit B cepoit
6onrapckoii mopoje. B mokyce SPS115 B 06enx mopoaax ObLIO BRISIBICHO 7 ajlieNeid, ¢ HanbobIei
yacTotoi amtens 248 m.H. (puc. 1).

SPS115

0,700
0,600 -
0,500 -
0,400 -
0,300 - H Ukraine
0,200 - Bulgaria
0,100 - l —
0,000 - l | . l_—_
248 250 252 254 256 258 260
Allele size, bp

Frequency

Puc. 1. HacTtoTsl ajuieneii B 1okyce SPS115

B noxyce BM2113 Obutn BBISIBIEHBI ¢ HAaUOObIIIEH YacTOTON B CEPON YKPAMHCKOW MOPOJIe
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amnenu 135 u 139 m.H., B TO BpeMs Kak B MUKPOTIOIYJISIIIMK CePOil 60ATapcKoil MOpoabl HANOObIIIAS
yacToTa OblIa BhIsiBIICHA B ayiene 133 m.H. (puc. 2).

BM2113

0,450

0,400

0,350
> 0,300
0,250
0,200 W Ukraine
0,150
0,100 —
0,050 —l —
0,000

125 127 133 135 137 139 141
Allele size, bp

Frequenc

Bulgaria

Puc. 2. YacroTsl ajuienei B 1okyce BM2113

B noxyce BM1824 nauGonbmas gactora amiens 188 m.H., 188 u 192 amtenu npucyTcTByer
TOJILKO B MUKPOTIOMYJISILIMU CEPON YKPAMHCKOM MOPO/Ibl, B MUKPOIIOIYJIALIUU CepOii G0IrapcKoi mo-
pobl BeIsiBIIeH autenb 184 ¢ gactoToit Bctpeuaemoctu 0,386 (puc. 3).

0,400

0,350

0,300
g 0,250
S
S 0,200 -
g B Ukraine
& 0,150 -

0,100 - Bulgaria

0,050 - I

0,000 -

180 182 188 190 192
Allele size, bp

Puc. 3. HacroTs! a/eseii B 1oxkyce BM1824

B mMukpononymisiuuu cepoil ykpauHCKo# u cepoit Oonrapckoii nopon B mokyce ETH225 6bu1o0
BBISIBJIEHO 6 JIOKYCOB, 152 amenb mpUCyTCTBOBAI TOJIBKO B TPYIIIE CEPOM YKPAUHCKOW MOPOJIbI, a
amtens 158 ¢ wactoroit 0,043 u amtens 146 ¢ yactoroii 0,129 BbIsIBIEH TOJIBKO B MUKPOMOMYJISLIUNA
cepoii 6onrapckoii mopoasl. Hanbombimast yacToTa ajiesneil B MCCIeI0BaHHON cepoit 00JIrapcKoit mo-
poae Obu1 amnens 140 ¢ gacroroit 0,371, a B cepoif yKpauHCKOM MUKPOIOMYJISUUN amiens 148

(puc. 4).
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ETH225

0,450
0,400
0,350
> 0,300
0,250
0,200 - m Ukraine
0,150 -

0,100 -
0,050 - q:
0,000 -

140 144 148 150 152 158
Allele size, bp

Frequenc

Bulgaria

Puc. 4. HacroTsl amneneii B 1oxkyce ETH225

B nokxyce TGLA126 6v10 BeIsIBICHO 7 amneneit, 109, 115, 117, 119, 121, 123, 125. Annens
115 Obu1 BBISBJIEH JUIIb B MUKPOIOMYJISILIMKM CEPON YKPaUHCKOM 1mopoasl, a ajuiensb 109 ¢ yactoToit
0,014 u amnens 121 ¢ gacroroit 0,014 BBIABICHBI TOJBKO B MUKPOIIOMYJIAIIMKA CEPOH OOITapCKOi
noposl (puc. 5).

0,600

0,500
> 0,400
o
]
s 0,300
g)‘ W Ukraine
[V

0,200 Bulgaria

0,100 I

0,000 -

109 115 117 119 123 125
Allele size, bp

Puc. 5. HacroTts! asteseii B 1okyce TGLA126

Kpome Toro Hamu Obliia paccyuTaHa BeIMYMHA MH()OPMATUBHON LIEHHOCTH MCIOJIb30BaHHBIX
mapkepoB (PIC). YUem 6ompme Benmuunna PIC mist maHHOTO JTOKYyCca, TeM HHPOpPMAaTHBHEE OKa3bIBae-
TCs1 OH B KauecTBe Mapkepa. CoryiacHo Botstein u zip. nokycel co 3Hauenuem PIC>0,500 nokyc oueHb
nHpopmatuBeH (BbicokonoauMopdHsrit), mpu 0,5 > PIC > 0,25 mocratoyno nHpopmaTHBEH (yMme-
penHo nonumopdusrit) u mpu PIC<0,250 cnerka nadopmaTtuseH [6].

B Mukponomynauuu cepoil yKpauHCKOW MOpo/ibl, HaUBBICIIEE 3HAUEHNUE HAOII0JalIoCh B JIO-
kycax BM1824 PIC=0,710, u ETH225 PIC=0,710. B Mmukpononymnsiuu cepoit 60arapckoii mopos
Hanbosee mommmopdHsbie Tokychl 0ptr BM2113 PIC=0,790 u ETH225 PIC=0,740 (Ta6:mn.2).
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2. Pe3ynomamul ceHemuyuecko20 aHAaU3a cepoil YyKPAuHCKol u cepoii 6012apcKoii nopoo KPYynHozZo po2amozo ckoma

Cepas ykpauHCKas Iopoza Cepas Gonrapckast mopoja
Jlokyc (n=32) (n=35)[12]
Na Ho He PIC Fis Na Ho He PIC Fis

BM1824 5 0,781 0,762 0,710 | -0,025 4 0,829 0,720 0,640 -0,151
BM2113 4 0,781 0,661 0,580 | -0,182 7 0,829 0,944 0,790 0,122
ETH225 5 0,688 0,754 0,710 0,088 6 0,857 0,928 0,740 0,077
SPS115 7 0,344 0,619 0,580 0,444 7 0,686 0,733 0,590 0,064
TGLA126 5 0,688 0,722 0,660 0,047 6 0,714 0,742 0,560 0,038
Cpenne 52 | 0,656 0,704 0,648 0,074 | 6,0 0,783 0,813 0,664 0,030

Na— uncino aneneit Ha tokyc; Ho— HaOmonaemast CTeNeHb TeTepo3uroTHOCTH; He — OJkpmaeMas CTerneHs retepo-
surotHoctH; PIC — BenmnunHa nHOOPMATHBHOMN IEHHOCTH MCIIOJIB30BAHHBIX MapKEPOB; Fis— HHICKC (PUKCALUU TOC: «+»
— NEUIHUT TETEPO3UTOT; «—» — U30BITOK TETCPO3UTOT.

AHanu3upys CBOJHbIE TaHHBIE (Tab. 2), cpeaHee 3HaueHUe Na 10 cepoil YKpanHCKON opojie
COCTaBMJIO 5,2 ajuienis MO MATH JIOKycaX; B MUKPOMOIYJISIIIUKA CEpoil 0ONTapcKoi MopoAbl cpeaHee
3HayeHne N, cocTaBmiio 6,0 ayiens; cpenHee 3HaYeHHe HAOII0AaeMOM CTETIEHH TeTePO3UTOTHOCTH
H, B Mukponomnymisiiiuu cepoit ykpauHckoi mopoibl coctaBuiio 0,656, B cepoitl 6onrapckoii mopoze
0,783. Oxxkunmaemasi CTeneHb reTepo3uroTHocTH He o cepoit ykpauHcko# nopoje coctasuio 0,704,
o cepoit 6onrapckoit mopose 0,813, yTo CBUAETENLCTBYET O OOJBIIEM T€HETUYECKOM Pa3HOOOPH-
3UM B MUKPOTIOYJISIITUU cepoid Oonrapckoit nmopossl. Odiiee cpeanee 3HaueHue Fis mo Mmukpomnomy-
JSIUH cepoil ykpanHckoit mopoisl coctaBui 0,074, mo cepoit 6onrapckoii 0,030. M30b1TOK retepo-
3UroT 0OHapyEeH B MUKPOIOMYJISALUN CEPON yKpauHCKOU opo ikl 1o Jokycam BM2113 u BM1824
(18,2 1 2,5%, COOTBETCTBEHHO), B MUKPOIOITYJISIIMH cepoit 6oarapckoit mopos! o jokycy BM1824
(15,1%).

[To Bcem nokycam ObLT BBISBIIEH JNE(UIUT TeTEPO3UTOTHOCTH, 32 HCKIIOYEHHEM JIOKYCOB
BM2113 (-0,182) u BM1824 (-0,025) B MUKpONOMYJISILIUA CEPOM YKPAMHCKOM MOPOJBI U JIOKyCa
BM1824 (-0,151) B cepoii 6onrapckoit mopoze. Hausbicuiee 3HaueHue Fis ObIII0 BBISBICHO B JIOKYCE
SPS115 (0,444) cepoii ykparHCKOM TTOpoibl. IMEHHO 3TUM MOXHO OOBSICHUTH BBICOKHH e(UIIUT
TFeTEPO3UTOTHOCTH B MUKPOMIOMYJISILIUN CEPON YKPAUHCKOU MOPOJIBI.

BeiBoabl. Cepas crenHas opoaa KpynHOro poraToro CKoTa CYMTaeTcs: JpeBHEW YHUKAIbHON
noponoit EBponelickux crpan. Hacrosiiiee nccnenoBanue noarsepxkaaet 3pGHeKTUBHOCTh UCIIOIb-
30BaHMsI MUKpOCATEIUIUTHBIX JT0KycoB JIHK amst xapakrepucTHKY reHeTHYeCKOro pa3Hooopas3us mo-
MYJIALMI CEPOro CTEMHOr0 CKOTa pa3BOIMMOI0 BO MHOTHX cTpaHax mupa. Cepasi ykpanHcKas U cepas
Oonrapckasi Iopo/ibl TEHETHYECKU OUeHb OJM3KH MexXay co0oil. [IpoBeIeHHbIN TeHEeTHYECKUI aHa-
JIM3 TIOKA3bIBAET, YTO OHU UMEIOT HU3KYIO TeHETUYECKYIO BapuadebHOCTh. XOTs B 00eHX MUKPOIIO-
NyJSIIUAX ObLT OOHApYXKEH Ae(PUIIUT reTepo3uroT, HO B MUKPOMOIYJISIIUN CEPOil YKPAUHCKOH T0-
pozibl oH Ob11 BeILIE. [ToTydeHHbIe pe3yabTaThl MOTYT OBITH MOJIE3HBI B IJIEMEHHON paboTe ¢ CephIMU
II0pPOJIaMU KPYITHOT'O pOTaToro CKOTa, A1l UX MOHUTOPHHTIA C LIETIbI0 COXPAHEHUS €r0 FTEHETHUECKOT 0
pazHo0Opa3usi.
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EKOHOMIYHI 3ACAJIY 3BEPEKEHHSI TEHO®OHIY
JJOKAJIBHUX I SHUKAIOUYHNX MTOPIJ] CLUIbCHBKOTI'OCIOJJAPCBKHUX
TBAPUH YKPAIHU

O. B. KPYI'JHIK, 1. C. MAPTUHIOK
Incmumym poseedenns i eenemuxu meapun imeni M.B.3yoys HAAH (Yyouncere, Yrpaina)
irgtnaandpdg@ukr.net

0bcs2 6100cemnoi niompumku Ha 30epedicents 2eHoghoH008UX 00'ckmis nepeddbavac 8u3Ha-
yenHss MiniManoHol (Hopmamuenol) Kitbkocmi cenemuunux pecypcis (no2onie’ s Mamox, cnepma nii-
OHUKIG, eMOPIOHU) ma 8UOID PAYIOHATLHO20 MEMOOUUHO20 NIOX0OY 00 BUHAUEHHSL POIMIPY DI00NCe-
MHOI NIOMPUMKU HA 30EPeNCEeH ST KOJHCHO20 BUOY 2eHeMUYHO20 pecypcy. [l 3abe3neyenHts no8Ho-
YIHHO20 30epediceHHsl 2eHOPOHOY TOKANLHUX | SHUKAIOUUX NOPIO CilbCbKO2OCN00APCLKUX MEAPUH VK-
Painu 3a BUKOPUCMAHHA 080X Memo0ie 30epedicennsi. IN SitU (orcusi meapunu) ma ex Situ (kpioxonce-
PBOBAHHSL IX 2eHeMUUHOT NPOOYKYIL, K8IPMYATbHI KPIOCMAda»), npomscoM HACMYNHUX N’ mu POKI8
Heobxiono 15137,5 muc. eph. deporcasnoeo ¢hinancysanus. Peanizayis po3pooieHo20 eKOHOMIYHO20
MexaHizmy 3abe3neuumsv 30epedncentst 2eHOQOHOY CLIbCbKO2OCNOOAPCLKUX MEAPUH GIMYUHAHUX
abopucenHux ma mMicyesux nopio ma ix nooarbuLe UKOPUCMAHHS 8 CeJleKYii MBAPUH Cneyianizo8anux
ma KoMOIHOBAHUX NOPIO, BUKOHAHHS 3AKPINJIEHUX MINCHAPOOHUMU Yyeo0amu 30008’ A3anb YKpainu
w000 36epedicenHs OIOPIZHOMAHIMMA CLIbCbKO20CNO0apCcukux meaput. Qoepicani HayKo6i pe3yiib-
mamu ukopucmaui npu po3pooyi Ilpoepamu 36epedcents 10KATbHUX MA 3HUKAIOYUX NOPIO CLlbChb-
Kozocnooapcvkux meapun 8 Yrpaini na 2016—-2020 poxu.
Knrouoei crosa: 30epexeHHs1 TeHOGOHTY, TOKAJIBbHA, 3HUKAI04Ya MIOPOAA, AepP:KaBHA MiATPUMKA,
reHeTHYHHUH pecypc, HOPMATHBHeE NOr0JIiB’ 51, po3Mip piuHoil JoTamil

ECONOMIC BASES OF GENE POOL OF LOCAL AND ENDANGERED BREEDS OF
FARM ANIMALS SPECIES PRESERVATION IN UKRAINE
0. V. Kruglyak, I. S. Martynyuk
Institute of Animal Breeding and Genetics nd. a. M.V.Zubets of NAAS (Chubynske, Ukraine)

The level of budget support in the preservation of gene pool objects involves the calculation of
the minimum (normative) number of genetic resources (livestock, sperm, embryos) and a choice of
rational methodical approach to determining the level of budget support for preservation of each type
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