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Ocmanuinu poxamu cnocmepieacmvcsi SHUKHEHHs 0a2amvox 6U0I6 JCUBUX iCIMOom, 30Kpema i NONYAAYill
cinbcvko2ocnodapceovkux meaput. OcHO8HA ix yacmka npunadae Ha micyesi (abopueenni) nopoou. JIroocmeo
HOCTYNOBO 6MPAiae HeNnOSMOPHULL 2eHOPOHO OOMECMUKOBAHUX MBAPUH, SKI 80100i10Mb HUZKOK YIHHUX 20CHO-
0apcbKO-KOPUCHUX 03HAK. Tomy 0cobnugo akmyaibHorw € npobrema 30epexcerts 0OHIEL 3 HAIOABHIWUX MICYesUx
nopio — cipoi yKkpaincoKoi. Basicnueum 3anumaemoscs RUMAaHHs npo 8U8YeHHs Cipoi Xyoobu 3a KOMNJLEKCOM 2eHe-
MUYHUX PAKMOPIG, SIKI 3yMOGIIOI0Mb HENOGMOPHI O3HAKYU (HEeHOMUNY, OCOOTUBO Y MOANCIUBOCTT BUKOPUCTAHHA Yi€T
nopoou 6 cenexkyii 3a YiHHUMU 20CNO0APCHKO-KOPUCHUMU O3HAKAMU.

Hocniooceno 06i nonynayii kopis cipoi ykpaincokoi nopoou 3a QTL-mapkepamu, aKi 00yMosa010Mb
MONOYHY NPOOYKMUBHICb MA AKICHI NOKA3HUKU M sica. ¥ pobomi sukopucmarno 3pas3xu Kpogi 8io 84 kopis
3 eocnooapcmea «Mapxeecgoy Xepcoucvikoi obnacmi (cmado Ne 1) ma 40 xopis AI1 /]I" «llonusanisexa» /ninpo-
nempogcvkoi obnacmi (cmaodo Ne 2). Cnexmp anenie eenie copmony pocmy (GH), bema-nakmoenobyniny (PLG),
kana-kaseiny (CSN3), mupeoznodyniny (TGS) i kannainy (CAPN) susuanu 3a donomozoro IIJIP-1I/[P®.

Hocnioscenns eenemuuno2o norimop@hizmy 2enie 080X nonyiayill yKpaincoKoi cipoi nopoou nokasye,
Wo 3a 2eHoM Kana-Kkaseiny susgieHo nepesaxcanns ecenomuny AB (0,476) npu npamo npomunexrcHomy posno-
oini uacmom anenie A i B. 3a eenom mupeoznodyniny npocmescyemocsa nodionuti posnodin arenie C i T. Bu-
aeneno nepesaxcanns cenomuny CT (0,571) y meapur cmada Ne 1 i naoruwiox eomo3uzom 0is Kopie cmaoa
Ne 2. 3a eenom kannainy 6 cmadi Ne 1 eci meapunu 0yau Hocismu comozueomnozo ecenomuny 3a anenem G (1,0).
3ame 6 anenvromy cnexkmpi meapun cmada Ne 2 dominye anenv A (0,663) ma iioco 2como3ucomuuti 2eHOMun.

Lna meapun I JII" «Mapreeso» eusnaueno eenemuynuii cnekmp 3a anensimu eenie fLG i GH. /[na ceny
bema-naxmo2noOyniny 6CMaHO6IeHO 3HAUHE NePesadicanta anensa B, axuil eusensemvca y 3 pasu yacmiute, Hidic
anenv A, wo 3ymoanioe dydice 8UCOKy uacmomy nposasy cenomuny BB (0,512). [[ns 2eny copmony pocmy 8usigneHo
3HauyHe nepesaxcanns cenomuny LL (0,964) i, sionogiono, anens L (0,982), ma siocymuicmv eenomuny VV.

Kmouosi ciioBa: KOPOBU, AJIEJIL, TOCTIOAPCBKO-KOPUCHI O3HAKH, MOJIEKYJISIPHO-
I'EHETYHI MAPKEPU, ITOJIIMEPA3ZHA JIAHIIFOI'OBA PEAKLIS-TIOJIIMOP®I3M JIOBXXMHUA
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For recent years the disappearance of many species of living beings, including the populations of farm
animals is observed. Most of them are local (native) species. Humanity is gradually losing unique gene pool of
domestic animals that have a number of economically useful traits. Therefore, the problem of preserving one
of the oldest local species — the grey Ukrainian breed is particularly relevant. It is important to study the issue
of grey cattle complex of genetic factors that cause the phenotype of unique features, especially the ability to
use this breed in the selection of securities for the economically useful traits.
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Two populations of grey Ukrainian cattle breeds for QTL-markers that cause milk production and quality of
meat have been investigated. Blood samples at 84 cows from the farm “Markeyevo” (herd no. 1) and 40 cattle farms
“Polyvanivka” (herd no. 2) have been used. The spectrum of alleles of genes of growth hormone (GH), beta-lactoglob-
ulin (PLG), kappa-casein (CSN3), thyroglobulin (TG5) and calpayn (CAPN) was studied using PCR-RFLP.

The study of genetic polymorphisms of genes of two populations of Ukrainian grey breed shows that gene
of kappa-casein has prevalence of genotype AB (0.476), while the opposite distribution of frequencies has alleles
A and B. For alleles, gene thyroglobulin is observed a similar distribution of C and T. The prevalence of genotype
CT(0.571) in animals of herd no. 1 and excess of homozygotes in cows of herd no. 2 is found. For gene calpain in
the herd no. 1 all the animals were carriers of genotype homozygous for the allele G (1.0). However, in the allelic
spectrum of animals of herd no. 2 allele A (0.663) and its homozygous genotype dominated.

For animals from the farm “Markeyevo” genetic spectrum alleles of genes LG and GH is defined. For gene
beta-lactoglobulin a significant prevalence of allele B is found, which appears 3 times more than the A allele that
causes very high frequency manifestation of the genotype BB (0.512). For growth hormone gene we revealed
a significant prevalence of genotype LL (0.964) and, accordingly, allele L (0.982), and the lack of genotype VV.

Keywords: COWS, ECONOMIC-USEFUL SIGNS, ALLELES, MOLECULAR GENETIC MARK-
ERS, POLYMERASE CHAIN REACTION-RESTRICTION FRAGMENT LENGTH POLYMORPHISM
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B nocneonue 200b1 Habnodaemcs ucuesHoBeHUue MHOSUX U008 HCUBLIX CYUYECME, 8 MOM YUCe U NONYIAYULL
CeNbCKOXO3UCMBEHHBIX AHCUBOMHBIX. OCHOBHAS UX OOISL NPUXOOUMCS HA MeCmHble (abopucentvie) nopoosl. Yenose-
YeCcmeo NOCHeneHHO mepsen Heno8MoPUMbILL 2eHOPOHO 0OOMAUHEHHBIX HCUBOMHBIX, KOMOpble 001a0arm psoom
YEHHbIX X03ALICMBEHHO-NONE3HbIX NPU3HAK08. 1109momy npobnema coxpaneHus 0OHOU U3 OPeSHEtUUX MECHIHBIX NO-
POO, cepoli YKPAUHCKO, A87IAemCsl 0CODEHHO aKmyaibHOU. BasxcHvlm ocmaemcs 6onpoc 06 uzyyeHuu cepo2o cKoma
110 KOMIIEKCY 2eHeMUYeCKUX (pakmopos, Komopbie 00y ClL08IUBAIOM HENOBMOPUMbLE NPUSHAKU (heHOMUNA, 0cO6eHHO
8 B03MONCHOCIU UCHONB308AHUS OAHHOL NOPOObL 8 CeNEeKYUL NO YEHHbIM XO3AUCMEEHHO-NONE3HIM NPUSHAKAM.

TIposedero uccredosarnue 08yx nonyisiyuLi KOpoa cepoll YKpaurckoi nopoowvt no QTL-wapkepam, odycroanu-
8aIOUWUX NPOOYKMUBHOCb U KAYeCmEeHHble noKazamenu maca. B pabome ucnonb3osanvl 00pasysi kposu om 84 Kko-
pos u3z xozsicmea U1 OX «Mapkeeso» Xepconckoii oonacmu (cmaoo Ne 1) u 40 kopos uz U1 OX «llonusanoskay
Ilnenponemposckoii oonacmu (cmado Ne 2). Cnexmp anneneti 2enog copmona pocma (GH), bema-naxmoanobynuna
(BLG), kanna-kazeuna (CSN3), mupeoenodynuna (TG5) u kammauna (CAPN) uzyuanu ¢ nomowio ILP-IT/[PD.

Hccneoosanue eenemuueckozo nonumoppuama 2eHos 08yx RONYIAYUL YKPAUHCKOU cepoti HOPoObl NOKA3bl-
eaem, Ymo no 2eny Kanna-Kazeuta evisenero npeoonaoanue cenomuna AB (0,476), npu npsamo npomugononioicHom
pacnpedenenuu yacmom auneneil A u B. 1o eeny mupeoanobynuna ommeuaemcs nooobHoe pazoeieHnue aie-
aeti C u T. Buisisneno npeobnaoanue cenomuna CT (0,571) y ocusomuvix cmaoa Ne 1 u uzbdwuimok 2omo3sueom
o kopos cmada Ne 2. o eeny kannauna 6 cmade No 1 6ce scugomuule ObLIU HOCUMENAMU 20MO3USOMHO20
eenomuna no 2eny G (1,0). 3amo 6 annenvnom cnekmpe strcusomuuvix cmaoa Ne 2 domunupyem annenv A (0,663)
U e20 20MO3ULOMHDBIL 2eHOMUN.

s orcusommuulx xossicmea «Mapkeesoy onpedenen cenemuyeckuti cnekmp annenetl eenog fLG u GH.
na eena bema-nakmoanodynurHa yCmaHo8ieHo 3HauumenvHoe npeobnadanue ainenu B, komopas onpedens-
emcs 8 3 paza uauje anneau A, umo npueooum K o4eHsb 8blCOKOU yacmome nposeienus cenomuna BB (0,512).
s eena copmona pocma 8vis671€HO 3HauumenbHoe npeoonadanue cenomuna LL (0,964) u, coomsemcmaento,
amneau L (0,982), u omcymcmeue cenomuna VV.

KmoueBbie cioBa: KOPOBBI, AJIJIEJIA, XO3IMCTBEHHO-TIOJIE3HBIE ITPU3HAKH,
MOJIEKVYJIAPHO-TEHETUYECKUE MAPKEPEHL, ITOJIMMEPA3ZHA A LIEITHA 51 PEAKIIMA-TTOJIN-
MOPOU3M JIMHBI PECTPUKIITMOHHBLIX ®PAI'MEHTOB

The Animal Biology, 2017, vol. 19, no. 1
112



bionorisa tBapuy, 2017, T. 19, Ne 1

CyuacHi TeHeHLI{ B pO3BUTKY MOJIOY-
HOTO TBAaPMHHHUITBA XapaKTEPU3YIOTHCS 3011b-
LICHHSIM YHCEIBHOCTI 1 PO3IIUPEHHAM apeaiy
HaWOLIBII BUCOKOTIPOAYKTUBHUX Mopif. Lle mpu-
3BOJIUTH J0 PI3KOr0 CKOPOUEHHS 1 TOBHOTO BH-
TICHEHHS HEUMCIICHHUX a0OPUIeHHUX MOPiJI, SKi
CTBOPEHI IOBFOTPHUBAJIOIO HAPOIHOIO CEJICKIIIEI0
1 € LIHHUMU TeHETUYHUMHU PECYpCaMu, OCKUIbKU
HalKpalie IpucTOCOBaHI 10 MiCILIEBHX YMOB [7,
12, 17]. Came 10 TaKuX HAJIEXKHUTH Cipa yKpaiH-
ChKa [opoJia BEIMUKOi poraroi Xynoou. Tsapunu
1€l TOPOM MAIOTh MIlIHY KOHCTUTYIIIO, BUCOKY
PE3UCTEHTHICTh BITHOCHO 3aXBOPIOBaHb, a/1alTO-
BaHi JI0 YMOB CEPE/IOBHINIA, B IKOMY 1X PO3BOJISTH,
110 J103BOJIsIE BUKOPUCTOBYBATH IX MPHU YIOCKO-
HaJICHH] HAsSBHUX 1 HOBOCTBOPIOBAHUX MOPiJ Ta
THIIIB BeJMKO1 poraroi xyaoou. [Tpu 30epexenHi
JIOKaJIbHUX MOPiJ BaXKIIUBO 30€perTy He TUIBKU
610710r14HI 0COOMBOCTI TBAPHH, aJie i yHIKaIbHI
I'eHH Ta 1X komOiHaii [13].

OTtpuMaHHS TBapHH Oa)KaHUX TeHOTHUIIIB
Ha OCHOBI JOCATHEHb Cy4acHOI F'€HETUKH 1 0i0-
TEXHOJIOT11 B TRAPHHHUIITBI MOYKHA PO3IIISIATH SIK
IHCTPYMEHT JUIsl [IOCJTiIOBHOTO MOJIMIIEHHS ['eHO-
(oHy Iopiz BeMKOI poraroi Xyno0u. Y BUpilieH-
Hi IIbOTO MUTAHHS 3HAYHY 1 Jeani OUIbITY ok
BIAIrPalOTh MOJIEKYIISIPHO-TE€HETUYHI METOAU JI0-
CITI/PKEHb, SIKI MOXKYTb IIPUHLIMIIOBO 3MIHUTH i
XOJIY 10 PaHHBOTO TPOTHO3YBAHHS MPOITYKTUBHUX
sxoctelt TBapuH [4, 10]. Haii6inbin iHpopmarus-
HUMH B 11boMy acniekTi € JIHK-mapkepHi cucremu,
3aCHOBAaHI Ha aHaJjIi31 MOMMOP(I3My CTPYKTYpPHUX
TeHiB, sIKi OepyTh yyacTb y (hOpMyBaHHI Ta (QyHK-
LIOHYBaHHI TOCHOAAPCHKO-KOPUCHUX O3HaK. J[o
OJIHUX 13 HalmomupeHimumx norenmiinux JJHK-
MapKepiB 03HaK npoxykTuBHocTi BPX Hanexarsb
reHu: ropmony pocty (bGH), 6eta-nakToro0y-
niny (BLG), tupeornoOyniny (7GY5), kannainy
(CAPN), kana-kazeiny (CSN3) [11, 14, 16].

I'en CSN3 noB’si3anuii 3 BMicTOM Oiika
B MOJIOLI Ta WOTO TEXHOJOTTYHUMU BIACTUBOCTS-
mu [9, 11]. Pi3ni anenpHi Bapiantu reHa LG aco-
1ili0BaH1 3 BUCOKHM BMICTOM Y MOJIOIIi OKPEMHUX
(paxiiif Ka3eTHOBUX 1 CHPOBATKOBUX OLIKIB, BifI-
COTKOM KHPY Ta HO3UTHBHO BILIMBAIOTH HAa MO-
JIOYHY MPORYKTUBHICTS [3, 8, 11]. 3a M renom
3MIICHIOETHCS] KOHTPOIIb SIKOCTI MOJIOYHUX TPO-
JyKTIB 1 BUsiBNIEHH: (hanbeudikarii momnoka. Jlose-
JIEHO HOT0 pojib Y NPOTUMIKPOOHIH aKTUBHOCTI J10

30ymHuKiB MacTuty [14]. Ten 7G5 xomye nonepe-
JTHUKIB THPEOIJHUX TOPMOHIB, SIKi OEpyTh y4acThb
B YTBOPEHHI >KUPOBHX KJIITHH 1 (hOpMyBaHHI Map-
MypoBocTi M’sica. ['en CAPN 0Gepe y4actsb B Ipo-
LeCi MPOTEeOIi3y MpH A03PiBaHHI M’sica 1 CIIpHsie
BUIIIHN HbKHOCTI M’sica [1, 5, 16]. ['en bGH € Baxk-
JIMBUM DETYIISITOPOM COMAaTUYHOTO POCTY TBApHH
1 Ma€ JJaKTOreHHY Ta >KUpOMOOLTIzaiiiHy aito [16].

Meta po0OTH: IPOBECTH aHAJII3 T'eHe-
THUYHOI CTPYKTYPH MOMYJISALIL Cipoi yKpaiHChKOi
nopoay BPX 3a renamu rocrionapchko-KOpUCHUX
O3HaK: Kara-kazeiny (CSN3), Gera-nakTorno0ysti-
Hy (BLG), ropmony pocty (bGH), Tupeorino0y-
niny (7G5) ta kammainy (CAPN) 1 BU3HAYUTH 1X
noJimMopdizm.

Marepiajau i MmeToau

JocnimkeHo 3pa3ku KpoBi BiJl KOPIB Ci-
poi ykpaiHcekoi mopoau 3 rocriogapers 11T AT
«MapxkeeBo» (ctamo Ne 1, n=84) XepcoHChKOT
obmacri Ta Il A" «ITonuBaniBka» JIHinporie-
TpoBCbKoi obmacTi (ctamo Ne 2, n=40). Moneky-
JSPHO-TEHETUYHI1 TOCII/PKEHHSI IIPOBOMIINCH Ha
6a3i maboparopii reHeTuK [HCTUTYTY po3BeIEH-
Hs 1 reHeTku TBapuH iM. M. B. 3yous HAAH.
Kpos st Buninenns JIHK BinOupanu 3 sipemHoi
BEHU B 00’ €M1 5 MIT y BaKyyMHi ITPOOIPKH 3 CyXHM
EJATA. I'enomny /IHK 3 kpoBi BUALISIIN 3T1THO
31 CTAaHIAPTHOIO METOUKOIO, BAKOPUCTOBYIOUU
Chellex-100.

[Monimopdism reniB bGH, LG, TG 5,
CSN3 ta CAPN1530 nocniaKyBaiu METOIOM
TUIP-TTAPD [6, 15]. HykneoTumHi mOCIiIOBHOCTI
npaiimMepiB 1t amIuTi(ikaiii Ta Ha3BH PECTPHKTA3
JUTSL PECTPHKIIIT POYKTIB aMIuTi(ikarii moka3aHo
y Tabmumi 1.

Cywmim qis nposenenns I1IJIP y cBoemy
cknasi mictuna: 2 Mk Oydepa gt JJTHK momime-
pasy, 1 Mk cymiri Tpu ocdariB («AMILTICEHC»,
Pocis), 0,8 M1 BiamoBigHOTO Mpaiivepa, 0,2 MKI
JHK-nonimepasu («Fermentasy, JIutea). [eHOM-
ny AHK nonaBamm y kinbkocrti 1,5 M. 3arains-
uuii 00°em JIHK-cymimni cranoBus 10 Mxi. AMi-
migikaniro cymapaoi JIHK 3 mpaiimepamu mpoBo-
T Ha IPOTPaMOBAaHOMY YOTHPHKAHATILHOMY
tepmorumkiti «Teprmk» («IHK-texnomoris», Po-
cist). [Tpomyxru ILJIP Oynu o6pobieni criermiv-
HUMU CHJIOHYKJIea3aMH pecTpuKiii (Tabm. 1) 3a
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Tabnuys 1
HyxkJeornaHi mociaiioBHOCTI npaiiMepiB Ta pecTpUKTA3U
The nucleotide sequences of primers and restriction endonuclease
I'en [MocninoBHicTk npaiimepa 5’3’ PECTPI./IK?%'& Iocunanns
: s s estriction
Gene The sequence of primer 5’3 Reference
endonuclease
CSN3 GAAATCCCTACCATCAATACC CCATCTACCTAGTTTAGATG’ HindIIT S. Kaminski, 1993
TGTGCTGGACACCGACTACAAAAAG
pLGS GCTCCCGGTATATGACCACCCTCT Haelll  |J. Medrano, 1990
bGH GCTGCTCCTGAGGGCCCTTC GCGGCGGCACTTCATGACCC Alul M. C. Lucyetal., 1993
GGGGATGACTACGAGTAT GACTG .
G GTGAAAATCTTGTGGAGGCTGT Psul | V- Alison, 2007
CAPNI1530 | TCTTCTCAGAGAAGAGCGCAG CTGCGCCATTACTATCGATC Psyl B. T. Page et al., 2002

cxemoro: HO — 3,5 Mk, 10x Oydep s ensu-
My — 1,0 MxJ1, pectpukraza — 0,5 Mk ta 5,0 MK
amrutidikary Ha 10 Mkt po6oyoi cymini. Bizyari-
3allif0 PE3YJBTATIB MPOBOMIIH IIIISIXOM €JIEKTPO-
(hoperuuanoro posnoauty ¢parmentiB JJHK y 2 %
arapo3Homy remi y 1XTBE-Gydepi 3 HacTymmHOIO
JETEKITIEI0 3a JOTIOMOTOI0 TPAaHCITIOMIHATOpA
TYB-1 B ynsTpadioneTroBoMy CBITII 3 TOBKUHOKO
xBuii 312 M.

Po3mipu orpumanux y TIJIP a6o B pe3yib-
TaTi pECTPUKIIIi MPOIYKTIB BUSIBIISUIN 32 IOTIOMO-
rOI0 MapKepiB MoJieKynsapHux mac: GeneRuler
TM 50 bp DNA Ladder, GeneRuler TM 100 bp
DNA Ladder, SM0378, «Fermentasy. Pe3ynbratu
pecTpukii (ikcyBaau ¢potorpadyBaHHIM IelliB
urdposoro kameporo. Tunu aneniB BU3HaUYAIN
npu aHamizi poperpam (puc. 1-5).

[Tpu aHai31 reHeTUYHOI CTPYKTYPH IpyIl
TBApHH 3a JIOCIIDKEHHUMHU T'€éHaMU BUKOPUCTOBY-
BaJIM TaKi IOKa3HUKU: YacTOTA aJeiiB Ta FeHOTH-
1iB, piBeHb hakTuuHoi (#,) Ta ouikyBanoi (H,)
reTepo3uroTHoCT. OIHKY BiMOBIHOCTI YaCTOT
TeHOTHITIB piBHOBa31 Xapi-BaitnO6epra npoBou-
1 3a kpurepiem ITipcona (x°) 3 monpaskoro Merca
JUTSL MaJTUX BUOIPOK 32 Y3BHYAEHOIO METOIHUKOIO.
Bci po3paxyHku mpoBeeH1 Y CTaHIapTHOMY
nakeTi Excel.

Pe3yabTaTu it 060roBopeHHs

VY pe3ynbTrari IpoBeIeHOr0 TeHETUYHOTO
anamizy nomyssiii AT AT «MapkeeBoy 3a 1mo-
nimopdizmom reniB bGH, fLG, TGS, CSN3 Ta
CAPN1530 6ynu oTpuMaHoO JaHi CTOCOBHO PO3-
MOJIUTY YaCTOT TEHOTHITIB 1 aneniB (Tadm. 2).

Js reHy Kara-ka3eiHy OMUCcaHo JIEB’ ATh
QJICNIbHUX BapiaHTIB, aJie Il aHaIi3y ommopdiz-

MY 3aCTOCOBYIOTh TUTbKH J1Ba A 1 B, TOMy 1110 BOHH
OyBaroTh y Bcix nmopogax BPX. Bapiant B reny
CSN3 € pe3ynbTatoM ABOX TOYKOBUX MyTarliid —
y nonoxeHHsx 136 1 148 1.H., sKi IPU3BOIATH 110
aMIHOKHCJIOTHUX 3aMiH Tyr-Iso ta Ala-Asp.

3a renoM kamna-kazeiny CSN3 (puc. 1) gac-
TOTA aJIeIbHOTO BapiaHTa A, acOIIOBAHOTO 3 Tifl-
BUILEHUM HAaJI0€M, 3HAUHO BHUIIA, HI’K 4acTOTa
anens B. AnenvHuii BapianT B rena CSN3, sxuit
OB’ SI3YIOTh 3 BUCOKUM BMICTOM O1JIKa B MOJIOIT
Ta KpaIl¥MH TEXHOJIOTIYHUMY TOKa3HUKAMH IS
BHUPOOHHUIITBA TBEPAMX CHUPIB, Y TOCIIDKEHIN TO-
MyJSIIil mposiBIsieThest Habarato pimmre (0,393).
st Toro, 00 oxapakTepu3yBaTH CTYIIIHb Pi3HO-
MaHITHOCTI I'€HiB 1 OLIIHUTH €BOJIIOLIIHI CHJIH, SIKi
ii copmyBaim (Bi101p, IHOPUAUHT, CTPYKTYpa T10-
IYJISAITIT), HEOOX1THO MOPIBHATH OYIKyBaHY Ta CII0-
CTEepEeXyBaHy IreTepo3uroTHicTh. Crioctepexyna-
Ha TeTePO3UTOTHICTh BU3HAYAETHCS 32 (DAKTUIHOIO
KUTBKICTIO TBapyH, a O4iKyBaHa — Ha OCHOBI T€He-
TUYHOI piBHOBaru Xapmi-Baitn6epra. [ omo3uroThi
TeHOTUNHN AA 1 BB cymapHO MPOSBIISUTACS TPOXU
OuiblIIe, HIK Y ONOBUHH cTaja (52,4 % BUMakiB).
PiBHOBayKHWMIA CTaH TOMO- 1 TETEPO3UTOT 3YMOBITIOE
MaiDKe OTHAKOB1 BEJIMUMHU OYIKYBaHOI Ta CIIOCTE-
PEeKyBaHOI reTepo3urotTHOCTI st TeHy CSN3, 1o
MIATBEP/KYE HYJIbOBY TiIIOTE3Y PO TCHETHUHY
PIBHOBAry 1 Mpo BiJICYTHICTh CEIEKTHBHOTO THUCKY
Ha aJIeJIbHUM CTaH I[OTO JOKYCY.

Hamni gani st crama Ne 1 y3ro/pKyroThest
3 JAaHWMH 1HIIKX aBTOPiB: y AocimxeHHsIX Ko-
mwtoBoi K. B. 31 cmiB. (2006) [9], mpoBeneHnx Ha
TBapHHAX CIpoi yKpaiHChKoi mopoau (n=46) cro-
cTepiraiacst Hu3bKka yactora anens B (0,337), gac-
totr reHoTUMiB A4 (0,456) Ta AB (0,413), 1 TUTbKH
6 TBapUH BUSBUJIKNCS HOCISIMU TOMO3UTOTHOTO
reHorumny BB (0,13).
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Jlemio iHIIa KapTHHA CIIOCTEPIraeThCs
y crazi Ne 2 (tabm. 3). /Inis reHy kana-ka3einy Bu-
3HAYAETHCS 26 TETEPO3UTOTHUX KOPiB 13 40 mpo-
TECTOBAaHUX, 1110 MOPIBHIHO 3 35 % TBapuH, sKi
MarTh reHOTUNU AA i BB, 1a€ 10CUTh BUCOKY
PI3HMIIIO MiXK 3HaueHHsMHU H | Ta H , i, IK HacJIi-
JIOK, CTAaTUCTUYHO 3HAYMMY PI3HULIO JOCIIIHOT
1 TeOpeTHYHOT BUOIPKH 3 PiBHEM JOBIpUOi MO-
BipHOCTI P=0,95 32 )°.

Tupeornobynin (7G) € DIKONIPOTETHOBUM
TOPMOHOM, SIKUI CUHTE3YEThCS Y (PONIKYISIPHUX

KIIITHHAX IIMTOBUIHOI 3a5103U. [ €H THpeornioly-
JiHy po3TamioBaHuil Ha 14-i Xxpomocomi 1 Mae
po3mip 1068 m.H. ToukoBa 3amina C— 7'y mo-
3ullii 422 reHa BUKIIMKAE MOSIBY JBOX alleIbHUX
BapiaHTiB. [ eH THpeornoOyiny po3riasaaeTbes
K (DYHKIIOHATIbHUH 1 TO3UIIIMHUIA TeH-KaHTU1aT
MapMypoBocTi M’sica. Ha mincrasi octannix QTL
JOCITiIKEHb, TPOBEICHUX Ha MOJIOUHHUX TIOPOAAX
BEJIMKOI poraroi XyJ00u, a TaKoX 4epe3 BILIUB
I[bOTO '€HA Ha XUPOBHI META0O0II13M BBAKAETh-
Csl, 10 TeH TOPMOHY THPEOIIO0YIiHY OB’ sI3aHUIA

Tabnuys 2

I'eneTnuHa cTpykTypa nomyJasuii cipoi ykpaincbkoi mopoau B AI1 II' «MapkeeBo»
3a renamu CSN3, pLG, TGS, CAPN1530 i GH, n=84

Genetic structure of the Ukrainian population of the gray breed in Experimental Field
Markeyevo State Enterprise by genes CSN3, LG, TG5, CAPN1530 and GH, n=84

len " Ternotum | Ywcno reHOTHIIIB Yacrora reHotumiB | Yacrora anemiB H % 5
Gene Genotype | Number of genotypes | Genotype frequency | Allele frequency 0 e £
AA 31 0,369 A B
CSN3 AB 40 0,476 0,476 | 0,477 | 0,022
BB 3 0.155 0,607 | 0,393
CC 26 0,310 C T
7G5 CT 48 0,571 0,571 0,482 2,65
T 10 0.119 0,595 | 0,405
CAPN o4 AA 0 0 A G )
1530 AG 0 0 o | 10 0 0 -
GG 84 1,0 ’
AA 3 0,036 A B
PLG AB 38 0,452 0,452 | 0,387 1,994
BB 3 0.512 0,262 | 0,738
A% 0 0 \Y L
GH VL 3 0,036 0,036 | 0,035 | 8,46**
IL 81 0.964 0,018 | 0,982

IHpumimka: * — mMaTeMaTHYHe 3HaYCHHS Y2 B IbOMY BHIIAIKy O3Hauae oo; ** — P=(,99.
Note: * — mathematical meaning y’ in this case means co; ** — P=0.99.

Tabnuys 3

I'eneTnuna crpykTypa nomyJsuii cipoi ykpaincskoi nopoau B /Il JIT" «IloamuBaniBkay»
3a renamu CSN3, TG5 i CAPN1530, n=40

Genetic structure of the Ukrainian population of the gray breed in Experimental Field
Polyvanivka State Enterprise by genes CSN3, TG5 and CAPN1530, n=40

Ten n lenorun | Ywmcio reHOTHITIB UYacrora rerotumiB | Yacrora aneniB H H 5
Gene Genotype | Number of genotypes | Genotype frequency | Allele frequency 0 e £
AA 1 0,025 A B
CSN3 AB 26 0,65 0,65 0,455 | 6,39*
BB 3 0,325 0.35 | 0.65
CC 17 0,425 C T
7G5 |40 CT 18 0,450 0,45 0,455 0,1
T 5 0.125 0,65 | 035
AA 17 0,425 A G
can AG 19 0.475 03 | 033g | 0475 | 0447 | 0,146
GG 4 0,100 ’ i

Ipumimra:* — P=0,95. / Note: * — P=0.95.
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3 MOJIOYHOIO MPOJYKTUBHICTIO 1 IKICHUM CKJIa-
JIoM MoJIoKa. Haliolapln Oa)kaHuM [T BBEICHHS
ceJIeKLii Ha OCHOBI MOJIEKYJISIPHO-T€HETHYHOTO
aHamizy € reHorun 17.

Amnani3 nomiMopdizMy reHy THpeorioOy-
TiHY MOKazye, 1o posnoAin aneniB C 1 7'B gocii-
JPKEHUX TOMYJIALISIX nepedyBae Maibke Ha OJHa-
KOBOMY DiBHi. Pi3HHIIS 4acTOT ajesiB He MepEeBH-
urye 10 %, 110 BKazye Ha TEHETUYHY CIIOPiIHE-
HICTB CTaJ 1o 1IboMy TeHy. OiHaK 3a TEeHOTHIIAMU
CIIOCTEPIraeThes Jesika BiqMIHHICTE. Y ctami Ne 1
NIEPEBAYKAIOTh KOPOBU 3 F€TEPO3UTOTHUMHU T€HO-
tuniamu (57,1 %), Toxi six B ctami Ne 2, HaBma-
KU, OUTBIIICTh TBAPUH TOMO3UIOTHI (55 %). Ane
B 000X MOMYJIALISAX HE CIIOCTEPIra€ThCS CTATHC-
THYHO BIPOTiIHOI Pi3HMII OYiKYBaHOI Ta CIOCTe-
PEKyBaHOT F€TEPO3UTOTHOCTI.

OnHMM 13 MapkepiB SKICHOI XapaKTepuc-
THKH M’SICHOI MTPOTYKTUBHOCTI BEJIMKOi poraroi
xynobu € ren CAPNI (xanmnain). Y Kogyodii
YaCTHHI [IOTO T'€Ha BUSIBJICHO JIBI HECHHOHIMIYHI
3aMiHH, SIKi TIPUBOIUIIA JI0 3MiH aMiHOKHCIOTHOT
IOCJIIJIOBHOCTI B MOJOXKEHHAX 316 (IIinuH Ha
ananin) 1 530 (BaiiH Ha 130meIuH). J{1s HyKieo-
THUJIHOI TTOCTIIOBHOCTI 11e Oynu 3aminu C Ha G114
Ha G. baxxanumu dopmamu, 110 3a0€3MeUyIOTh
OTPUMAaHHS M’sica MiJABUIIICHOI HIXKHOCTI, € ajeni
C316 1 G530. Haitbinpmmii iHTEpec CTaHOBIATh
TBapUHU, TOMO3UTOTHI 32 IIUMH AJICIISIMH.

3aranom Ui JOCIIDKEHUX TBApHH Xapak-
TEepHa BIZICYTHICTb MOIIMOP(]I3My 3a TeHOM KaJlra-
iny. Bci TBapuHu Oyiu HOCISIMU TOMO3UTOTHOTO T'e-
Hotuty 3a 6axanum aneneM G (1,0). OcobnuBicTh
TeHETUYHOI CTPYKTYPH AOCIIKEHOT HOMyIIALiT 32
TeHOM KaJllaiHy yHiKaibHa, ajpke Oyrai miel mo-
MyJSIIT MOXKYTh CTaTH HaWKPAIIMMH TOJIIIITY-
BaYaMH B celnekiii M’ sichux nopin BPX 3a xapak-
TEPUCTUKOIO M’ SICHOT IIPOTYKTUBHOCTI, a cCaMe 3a
HDKHICTIO M’sica. 30BCIM 1HIII Pe3yJITaTH OTPUMaHi
IIPU THITYBaHHI F'eHy KaJmaiHy B APyroMy CTaji.

B anenbHOMY CHIeKTpi reHy HpOsIBIISIOTh-
cst o0uIBa aneni (JOMiHye ajeib A 3 4aCTOTOIO
nposiBy 0,663). Y nomynsuii He3HAYHO IepeBa-
’KAI0Th TOMO3UIOTHi TeHOTHIIH. IX cymMapHa yac-
tota cknagae 57,5 %. IlopiBHAHHS (haKTHIHOTO
1 TEOPETUYHOTO PO3IMOALTY CTATUCTUYHO HEBIPO-
rigue (y’=1,994; P<0,95).

Jns momyrsitii kopiB rocnionapetsa «Map-
KE€BO» BU3HAYEHO AJICTIBHUI CIIEKTP 1€ [Tl ABOX

Tuc.
nap.

300
200
100

AB BB AA

BB AB AA BB AA AA

Puc. 1. Enextpodoperpama npoayKTiB peCTPUKII
reHy Karna-kaseiny (pecrpukrasa HindIIl) y TBapun
cipoi ykpaiHchKoi moponu: nopixku: 3, 9, 10 — romo-
3UroTHI TBapuHU 3 reHoturioM AA (133, 91,49 m.H.);
1, 5 — reTepo3uroTHi TBapuHU 3 reHOTHIIOM AB (224,
133, 91,49 n.u.); 2, 4, 8§ — TOMO3UTOTHI TBapHHHU
3 reHotuniom BB (133, 91, 49 n.1.); M — mapkep mote-
Kysipux Mac. DNALadder, GeneRuler™, 100 bp.

Fig. 1. Electrophoresis pattern of restriction
of kappa-casein gene products division in animals
of Grey Ukrainian breed (restriction endonuclease
HindIII): tracks: 3, 9, 10 — homozygous animals with
genotype AA (133, 91, 49 bp.); 1, 5 — heterozygous
animals with genotype AB (224, 133, 91, 49 bp.);
2,4, 8 — homozygous animals with genotype BB
(133, 91, 49 p.n.); M — molecular weight marker.
DNALadder, GeneRuler™, 100 bp.

M 12 3 4567 8910111213 1415 1

“'”-..-“.....H

CTCT T CTCT CC CTCT CCCCCC 1T CT CT CT

Puc. 2. Enexrpodoperpama npogyKTiB pecTpUKIIT
TeHy TUPEOIIO0YITiHY Y TBAPHH cipoi ykpaTHCbKoT opoau
(pecTpukrasa PsuI) mopixkku: 1,2,4,5,7,8,13, 14,
15 — rereposurotHi TBapunu 3 reHotuniom CT (75, 178,
295,473 n.1.); 3, 12 — roMo3uroTHi TBAPHHM 3 TCHOTUIIOM
TT (75,473 n.H.); 6, 8,9, 10 — roMO3UroTHI TBAPHHA
3 reroruniom CC (75, 178, 295 n.H.); M — mapkep Mo-
nexyasipaux mMac. DNA Ladder, GeneRuler™, 100 bp.

Fig. 2. Electrophoresis pattern of restriction
of thyroglobulin gene products division in animals
of Grey Ukrainian breed (restriction endonuclease Psul):
tracks: 1,2, 4, 5,7, 8, 13, 14, 15 — heterozygous
animals with genotype CT (75, 178, 295, 473 bp);

3, 12 — homozygous animals with genotype TT
(75,473 p.n.); 6, 8,9, 10 — homozygous animals
with genotype CC (75, 178, 295 p.n.); M — molecular
weight marker. DNALadder, GeneRuler™, 100 bp.
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TeHIB 32 TOCHOIAPCHKO-KOPUCHUMH O3HAKaAMHU —
0eTa-IaKToro0yIiHy Ta TOPMOHY POCTY.

ITo reny SLG 3 84 xopiB JHIIIE TPU TBAPU-
HU MaJii TeHOTHIT A4 (BiIMOBIAaE 3a CHHTE3 OLIKa
A Geta-nakTornoOyiny), 38 KopiB — reHoturn AB
(HeTIOBHE IOMIHYBaHHS, TIPH SIKOMY CUHTE3YEThCS
6eTa-1akToro0yIiHOBHIA O1JIOK, 1110 XapaKTepH-
3y€ThCsl IPOMDKHUMU BIIACTUBOCTSIMH 1 MOETHYE

—
S G S—

.
=5 - B B8 - F ¥ =
— el L L L. L L

§y888 3

GG GG G666 GG 66 66 66 o6

Puc. 3. Enextpodoperpama npoayKTiB peCTPUKIIT TeHy
KaJIaiHy y TBapHH Cipoi yKpaiHChKOI mopoau
(pecrpukrasa Psyl): nopixku 1, 2,3,4,5,6,7,8 —
TOMO3UTOTHI TBapuHH 3 TeHoTHnoM GG (146,195 n.H.);
M — mapkep MOJEKYISIpHUX Mac.

DNA Ladder, GeneRuler™, 100 bp.

Fig. 3. Electrophoresis pattern of restriction calpain
gene products division in animal Ukrainian grey breed
(restriction endonuclease Psyl): tracks: 1,2, 3,4, 5,6, 7,
8 — homozygous animals with genotype GG (146,195 bp);
M — marker of molecular weight.

DNA Ladder, GeneRuler™, 100 bp.

g8 B 88
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Puc. 4. Enexrpodoperpama npoayKTiB peCTpHUKILIi reHy
6eta-nmakTornoOyiHy (pectpukrasza Haelll) y TBapun
cipoi ykpaiHcbkoi mopoan: gopixku: 1,2,3 4,8,9 —

reTepo3uroTHi TBapuHH 3 reHotunoM AB (148, 99, 74 1L.h.);
5,6, 7, 10 — roMo3uroTHi TBapuHU 3 reHoTHIIOM BB

(99, 74 n.H.); M — mapkep MOJIEKYJISIPHUX Mac.
DNA Ladder, GeneRuler™, 100 bp.

Fig. 4. Electrophoresis pattern restriction of beta-
lactoglobulin gene products division in animals of Grey
Ukrainian breed (restriction endonuclease Haelll):
tracks: 1, 2, 3, 4, 8, 9 — heterozygous animals with
genotype AB (148, 99, 74 bp); 5, 6, 7, 10 — animal
homozygous with genotype BB (99, 74 bp); M — molec-
ular weight marker. DNA Ladder, GeneRuler™, 100 bp.

BJIACTUBOCTI BapiaHTiB A4 1 B 611KiB OeTa-1aKTo-
DI00yIiHY) 1 43 KOpOoBH — TeHOTHI BB (BiINOBI-
TIa€ 3a eKcIIpecito Oika B Gera-nakToroOyiHy).
Anenb B BUSBISIETBCS Y KOPIB Cipoi OpOAM BTpHYI
YacrTiliie, HiXx anenb A. BcTaHOBIEHO nepeBakaHHs
reHoruny BB (0,512). Ane BiIXUICHHS eMITipHy-
HOTO PO3MOJILTY YaCTOT TEHOTHIIIB BiJl TEOPETHUY-
HOTO He3HaYHe, 1110 BKa3ye Ha Te, 0 B MOMYJIALi
Bermikoi poraroi xynoou JI1 JII" «MapkeeBo» He-
Ma€ CTaTUCTUYHO BipOT1THOTO 3CYBY T€HETUYHOI
PIBHOBAry 10 >KOTHOMY 3 TPbOX T'€HOTHIIIB JIOKYCY
reHa 0eTa-1aKTormoOyiHy.

Jlnsa Benukoi poraroi Xynoou eBpomneii-
CBKO1 ceneKlii BiIoMO 4 ajenbHi BapiaHTH TeHY
TOPMOHY pOCTy (coMarorporiny). Hykneoruana
3amiHa B 127 mo3uIii NoMinenTuaHOTO JaHIIora
konony Leu (CTG) na Val (GTG) 3yMOBIIOE T10-
SIBY aJIeIbHUX BapiaHTiB L 1 V] acomiiioBaHuX 3 1eB-
HUMH O3HAKaMH TIPOTYKTUBHOCTI BENTMKOI pOraroi
Xyo0u: ajens L — 3 BUCOKOIO MOJIOUHICTIO, V' —
BHCOKOIO M’SICHOFO MTPOIYKTUBHICTIO [2]. Pe3yib-
TaTy aHaJi3y nomiMopdismy reny GH, HaBezeHi y
Ta01. 2, BKa3yIOTh Ha BIJICYTHICTh Y BUBYCHUX BU-
OipKax TBapHH 3 TEHOTUIIOM V'V, HU3BKOIO YaCTKOIO
retepo3uroT (0,036) i BUCOKOIO YaCTKOK TOMO3H-
rot 1o L-anemo (0,964). OTpumani 1aHi J0CUTh
TICHO KOPEJIOIOTh 3 TOKa3HUKAMH YacTOT aJIeiB
V'i L Ta BiQMOBIAHMUX iM T€HOTUITIB KOCTPOMCHKOT
nopoau [11]. CriocrepiraeTbest BiporijHa BiiMiH-

15 14 13 12 11 10 9 8 7 6

5 43 21 M

Tne
nap

g8 888

uyvue vt vu

Puc. 5. Enexrpooperpama npoayKTiB pecTpHUKLIi reHy
TOPMOHY POCTY Y TBapHH cipol yKpaiHCBKOI IOpoan
(pectpukraza Alul): mopixku: 1, 3,4,5,6,7,8,9, 10,
11, 13, 15 — romMo3uroTHi TBapuHH 3 reHoTunom LL
(171 m.u.); 2, 12, 14 — reTepo3UroTHi TBApUHHU 3 TEHO-
turiom LV (223, 171 n.H.); M — Mapkep MOJEKYISIPHUX
Mac. DNA Ladder, GeneRuler™, 100 bp.

Pic. 5. Electrophoresis pattern restriction gene products
division growth hormone animal Ukrainian grey breed
(restriction endonuclease Alul): Tracks: 1, 3,4, 5, 6, 7,
8,9,10, 11, 13, 15 — genotype homozygous animals
with LL ( 171 bp.); 2, 12, 14 — genotype heterozygous
animals with LV (223, 171 bp); M — marker of molecular
weight. DNA Ladder, GeneRuler™, 100 bp.
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HICTh JIHCHOTO 1 TEOPETUYHOIO PO3IMOALTY YaCTOT
renorutiB (y’=8,46; P>0,99).

BucnoBkn

BuByYeHHSIM Ta MOPIBHAHHAM F€HETHYHO-
ro nonimopdizmy reriB CSN3, TG ta CAPN1530
JIBOX TIOMYJISIIIN YKPaiHCHKOI Cipoi mOpoan BCTa-
HOBJICHO:

1. 3a reHoM Kana-Ka3eiHy BUSIBIIEHO Iepe-
BaKaHHsI TEHOTHITY AB Tpy TPSIMO TIPOTHIISKHOMY
po3noxin gactot anemis 4 i B.

2. 3a TEeHOM TUPEOTIO0YiHY MPOCTEKY-
eThcs ofioHMH po3nozin aneniB C i 7. BecraHos-
JIeHO niepeBakaHHs1 reHoTumy C7'y TBapHH CTaja
Ne 1 1 HaATUIIIOK TOMO3UTOT Y KOpiB cTama Ne 2.

3. 3a renom kanmnainy B craai Ne 1 Bci
TBapUHU OYyJTM HOCISIMH TOMO3WTOTHOTO T€HOTH-
ny 3a aneneM G. B anenbHOMY cnieKkTpi TBapHH
JPYToro cTajia JOMiHye anenb 4 Ta HOro romMo-
3UTOTHUH T'€HOTHUII.

3a reHom OeTa-1akTornoOysiHy BCTaHOB-
JICHO 3HA4YHE NIEPEBAKAHHA aJIess B, IKU BUSB-
JsI€ThCA y 3 pa3u yacTilie, HiX anenb 4, 1m0 3y-
MOBJIIO€ HAWOUIBITY YaCTOTY MPOSIBY TEHOTHITY
BB (0,512).

3a reHOM TOPMOHY POCTY BUSIBJIEHO 3HaY-
He nepeBakanns renoruiy LL (0,964) i, Biano-
BijiHO, anento L (0,982), Ta BiACYTHICTh T€HO-
tuny VV.

IlepcneKTMBH NOAANBIIUX JOCTI/IKEHb.
OTpuMaHi pe3yabTaTé MOXYTh OyTH BUKOPHC-
TaHi JIs TOJIMIICHHS 1HIMX TTOPiJ 32 KOPUCHO-
TOCTIOIApPCHKIMHU O3HAKaMH, SIKi KOHTPOJIIOIOTh-
cs renamMu CAPNI1530 GH, CSN3.
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