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PE®EPAT

KonmuuectBo crpanun — 49, pucyHkoB — 6, Tabnuiy — 9, UCIOIb30BaHHBIX
MCTOYHUKOB — 41.

KarueBbie cioBa: kpynHbiid porateiii ckot (KPC), kanmna-kaseuH, aibha-
JaKTadTbOyMHH, [B-JIaKTOTJIOOYJIMH, MOJIOYHAsI  CHIBOPOTKA, MOJUMOPGU3M,
MOJIOYHAs! IPOYKTUBHOCTD.

O0beKT Hccieq0BaHMsI: OBIKOIIPOM3BOIAIINE KOPOBBI, & TaKXKe IUIEMEHHBIC
OBIKM JBYX IOpPOJI MOJIOUHOTO HAaIpaBJICHHS, COCTABJISIONIMX OCHOBHOE TIOTOJIOBBEC
Pecny6nuku benapych: roImTHHCKON 1 O€I0pYCCKOM YepHO-TIECTPOM ITOPO/I.

HpeleeT HCCJICAOBAHUA: HOJII/IMOp(bHBIe r€HbI MOJIOYHOM IIPOAYKTUBHOCTH

(anbda-nakransOymun (a-LA), Oera-naktornoOynun (bf-LG), kanma-kasenH
(bCSN3)).

Leab padoThl: U3ydYeHNE TEHETUYECKON CTPYKTYPhI BBIOOPKH U3 MOMYJISIINH
KPYITHOTO pPOraToro CKoTa IO JIoKycaM reHoB kamma-kasenHa (DCSN3), amwoda-
nakTansOymuHa (a-LA) u 6eta-nakrorodynuna (bf-LG) u BeIsABICHHE accoMaIiuu
NPEAMOYTUTENIBHBIX aJUIeield JIOKycoB reHoB Kamma-kazenHa (DCSN3), amboda-
nakTansOymuHa (a-LA) u 6eta-nakrornooyiuna (bf-LG) ¢ mpuznakaMu MOIOYHO#
MPOYKTUBHOCTHU: YI0EM, KUPHOCTHIO U COJIEp>KaHuEeM OelKa B MOJIOKE.

Metoabl ucciaenopanus: [11[P-11/PO.
ITosryyeHHblIe pe3yJbTAaThI:

[To pesyabTaraM pacnpeie/ieHUs] 4acTOT MOJUMOP(GHBIX BapUAHTOB T'€HOB
MoJiouHbIX 0enkoB (a-LA, bCSN3, bs-LG) namu oTMeueHO clieayroliee:

1. B-amnens DCSN, ompenensioiuii TEXHOJIOIMYECKUE CBOWCTBA MOJIOKa,
SBJIIETCSI JOCTAaTOYHO peAKuM. B mcciaenoBaHHON BBIOOPKE IMIJIEMEHHBIX OBIKOB M
OBIKOTIPOM3BOJISAIIMX KOPOB HepHO-TiecTpoit mopojpl Hecsrkckoro ¢ummana PYCII
«MHHCKOE IUIEMIPEANPUATHE» YacTOTa MPEANOYTHUTENbHOrO0 reHotuna BB
cocTtaBisieT 2,9%.

2. AHnanm3 pacrpeeneHus 4acTOT ajljiesiel U TeHOTUIIOB BEIOOPKU 0co0ei n3
MOMYJISIAA  JIy4IIUX  OBIKOB-TIPOM3BOJUTENEH IO JIOKyCy TeHa aib(a-
JakTans0ymuHa a-LA, accormupoBaHHOTO ¢ BEICOKUM YJIOEM MOJIOKA, ITOKa3aJj, YTo
4acToTa MpeANnoUTUTENbHOTO reHoTuna AA coctasiset 49,62%.

3. B uccnenyemoii BeIOOpKe U3 MOMYJSIUHN YepHO-TiecTpoit mopoast KPC mo
JoKycy TeHa Oera-nakrtornoOynuHa f-LG, BblsBIeHa BBICOKAas 4acToTa
PEINOYTUTEIBHOTO BB TeHOTHIIA, KOHTPOJIUPYIOIIETO BBIPA0OTKY
BBICOKOKaYECTBEHHOI'0 HU3KOAJJIEPIEHHOI'0 MOJIOKA, KoTopast coctasisier 34,1 % y
ObIKOB-TIpon3BoauTENEH U OT 20-25 % y KOpOB.



[IpoBeneH CKpUHMHT OTOOpaHHOW BBIOOPKH >KUBOTHBIX B KonmdectBe 300
oopaszuos KPC:

1.  Brsuensl amienn k-CNA, k-CNB, k-CNE rena x-kazemna (DCSN3),
aCCOLMUPOBAHHOTO C MOJIOYHOI IIPOJYKTHBHOCTBIO KPYITHOI'O POraToOro CKOTa.

2. Yacrora A-amnens reda bCSN3 cocrasmia 0,768 — 0,89; B-amnens —
0,232 u 0,833; E-amnens - 0,11 u 0,167.

3. BEISBIIEHBI )KUBOTHBIE C MPEANOYTHTENLHBIM amteneM k-CNB rena k-
kazenHa (DCSN3), acconmnnpoBaHHOTO ¢ MOJIOYHOW MPOTYKTHBHOCTHIO KPYITHOTO
poraroro ckoTa.

4.  OueHeHa acconyanus MOIMMOP(HBIX BAPHAHTOB T'eHA Kalllla-Ka3eHHa
bCSN3 ¢ wmonounoit npomyktuBHOCTRIO KPC. [lnst Oenopycckoil MOmyJisiiun
KPYITHOTO POTaToro CKOTa YEPHO-NECTPOi (TONIMTHHU3UPOBAHHOW) MOPOIBI
NPEAMOYTUTEIEHBIM T€HOTUIIOM SIBIISIETCST TeHOTUN AB, T.K. )KHBOTHBIE C ITHM
TCHOTHIIOM UMEIOT BBICOKYIO JKUPHOCTh U COZACpIKaHUe Oelika B MOJIOKE Hapsay
BBICOKHM TIOKa3aTeJIeM YIOS.

PexomeHaanmum no UCnoJib30BaHUIO.

ITIposenenne JIHK-tunupoBanusi ocobeit mo MapkepHbIM reHam (anbda-
naktanpOymuH (a-LA), Gera-makrormoOymuu (bf-LG), xamma-kazemn (DCSN3))
Oyner cmnocoOctBoBarh Hamnyumeidl cenekuun KPC  uepHo-mectpoil u
TOJIIITHHU3UPOBAHHOMN TIOPOIBI IS MTOBBIIIEHUSI MOJIOYHOM MPOTYKTUBHOCTH.



PODEPAT

Konbkacup ctaponak — 49, mamtonkay — 6, Ta0:mii — 9, BEIKapbICTaHBIX KPBIHIII
—41.

Karwuasbist ciioBbl: OyiiHas paratas xpiBéna (bPXX), kanma-ka3zein, ansda-
JaKTaIbOYMiH, B-JakTarialyiiiH, MajJoudHas ChIpOBaTKa, majaiMapdizM, mManouyHas
PaTyKTBIYHACIIb.

A0’eKT AacjenaBaHHs. OBIKABBITBOPYBISI KapOBBI, a TaKcaMma IJICMSHHBISA
OBIKi JIByX IMapoJl MajoyHara HalpamKy, sKis CKIaJarollb acCHOYHae Tmarajoye
Pacmy6miki benapych: ranmteiHCKai 1 6enapyckail yopHa-msapacTail mapo.

IIpaamer nacjienaBaHHsi: nagxiMOp@HBIA FeHbl MAJIOYHAN MpayKThIYHACIII
(anmba-nakransOymin  (a-LA), Oora-nakrarnabymin (bf-LG), xamma-kaszein
(bCSN3)).

MbsTa npanpl: BRIBYYdIHHE T€HETHIYHAN CTPYKTYpPhI BBHIOAPKI 3 MAIyJISIIbIi
OyitHOHN paraTail KbIBENBI Ia JIOKycaM reHay kamma-kazeiny (DCSN3), (amboda-
nakTansOyMmiHy (a-LA) i 09ta- makrarnaOyniny (bS-LG) 1 BeIAyIeHHE acallbIsiibli
NepaBaXHBIX  ajensay Jiokycay reHay kamma-kaseiny (DCSN3), amwoda-
nakTansOyminy (a-LA) 1 09ta- nakrarnadyminy (bF-LG) 3 mpeikmMeTaMi MaiouHait
MPaayKThIYHACII: yI0EM, TIIYCTACITIO 1 yTPhIMaHHEM OSUUIKY ¥ Mamarp.

Metaabl naciaenasannsa. [IJIP-ITJIPO.
ATpBbIMaHbIAA BbIHIKI.

[la BbIHIKAX pa3MepKaBaHHS dYacTOT MaJIMOP(HBIX BapbISIHTAY TeHAY
MastouHbIx OsTkoy (a-LA, bCSN3, hf-LG) nami ag3HavaHa HacTyIHae:

1. B-amear DCSN, sxi BbI3HA4Yae TOXHAJAridHBIA YIIacIiBacIli MaJaka,
3'symsienia JacTaTkoBa pIAKIM. Y JaciefaBaHail BbIOApIBI IUIEMSHHBIX OBIKOY 1
OBIKaBBITBOPYBIX Kapoy dYopHa-TisipacTal mapoasl HscBikckara ¢imisma PYCII
«MiHCKae TUIeMMpaanpbhleMCTBay YacTaTa TepaBakHara reHaTeiy BB ckiamae

2,9%.

2. Anani3z pa3MepkaBaHHS 4YacTOT ajeisly 1 TeHaThllay BbIOApKi acoOiH 3
HanmyJsIbli JISHIIBIX OBIKOY-BBITBOPIIAY I JIOKYCY TeHa aib(a-IakTanpOyMmiHa a-
LA, acampisiBaHara 3 BBICOKIM YJJOEM MaJlaka, MakKasay, IITO JacTara repaBakHara
reHateiny AA ckianae 49,62%.

3. YV nmocnemnai BeIOAPITHI 3 MAIYJISIIBIl YOPHA-TIAPACTAN Mapoabl OyitHOM
paraTaii )KbIBENBI TIa JIOKYCY reHa 0dta-nakrarnadynina f-LG, BeisyineHa BbICOKas
yacrara nepaBakHara BB renareiny, siki KaHTpaIroe BRIIPA[OYKY BbICaKasiKacHara
HU3KaalepreHHara Majaka, sikas ckiaznae 34,1% y osikoy-BeiTBOpuay 1 ax 20-25 %

y Kapoy.



[IpaBen3eHsl CKpBIHIHT afgabpaHail BeIOapki *KbIBEN y KojbKacii 300 yzopay
BPX:

1. Boiaynenst anemi k-CNA, k-CNB, k-CNE rema x-kaseiny (bCSN3),
acaiplsiBaHara 3 MaJo4Hail npaJyKThIyHACIO OyHHOM paraTail >KbIBEIbI.

2. Yacrara A-anensa rera bCSN3 cxirama 0,768 — 0,89; B-anens - 0,232 i
0,833; E-amens - 0,111 0,167.

3. Boiaynensl xbBENbI 3 nepaBaxHbiM anedeM K-CNP rema k-xaseimy
(bCSN3), acampisiBanara 3 MaJIo9Hal MpagyKTHIYHACIIO OYIHHOMN paratail sKbIBEIBL.

4. AupHeHa acaupisilblsl MATIMOP(HBIX BapbIIHTAy IeHa Kammna-Ka3eiHy
(bCSN3) 3 manounaii mpaxykTeryraciro bPXK. Jlns Genapyckait mamymsiisli OyitHO#
paraTaii KbIBEIBI YOpHA-TISIPICTal (TadmTiHi3ipaBaHHAN) Mapojpl MEpaBaKHBIM
reHaTeinaM 3'syngenna reHaTeil AB, 00 KbIBENBI 3 I'PTHIM I€HAThIIaM Marolb
BBICOKYIO TJIyCTacllb 1 YTpbIMaHHE OsUIKY ¥ Majlalld pa3aMm 3 BBICOKIM IaKa3yblKaM
VI010.

P3kamMenanpli na BHIKAPbICTAHHIO.

[MpaBsimzenne JAHK-mimipaBanHs acoOiH ma MapkepHBIX TeHax (anbda-
nakTanpOymiH (a-LA), 63ta-nmakrarna0yimin (bf-LG), kanma-ka3ein (DCSN3)) Oynze

CHpBIALL HaWemmai cenekubli BPYK wopHa-msipacraii 1 rammriHizipaBaHHAN
Napo/ibl ISl NABBIIIPHHS MaJIOYHAN NpaayKThIYHACIII.



SUMMARY

Number of pages — 49, figures — 6, tables — 9, sources used — 41.

Key words: cattle, kappa-casein, alpha-lactalbumin, -lactoglobulin, whey,
polymorphism, milk productivity.

Object research: bull-producing cows, as well as breeding bulls of two dairy
breeds, which constitute the main population of the Republic of Belarus: the Holstein
and Belarusian black-and-white breeds.

Subject of research: polymorphic milk production genes (alpha-lactalbumin
(a-LA), beta-lactoglobulin (b-LG), kappa-casein (bCSN3)).

Objective: study of the genetic structure of the sample from the cattle
population by the loci of the kappa-casein (bCSN3), alpha-lactaloumin (a-LA) and
beta-lactoglobulin (bf-LG) genes and the identification of the association of the
preferred allele loci of the kappa-casein genes (bCSN3), alpha-lactaloumin (a-LA)
and beta-lactoglobulin (5f-LG) with signs of milk production: milk yield, fat content
and protein content in milk.

Research methods: PCR- RFLP.
The received results and their novelty:

According to the results of the frequency distribution of polymorphic variants
of the milk protein genes (a-LA, bCSN3, b5-LG), we noted the following:

1. B-allele bCSN, which determines the technological properties of milk, is
quite rare. In the studied sample of breeding bulls and byproducing cows of black-
and-white breed of the Nesvizh branch of the Minsk pedigree enterprise RUSP, the
frequency of the preferred genotype BB is 2.9%.

2. Analysis of the frequency distribution of alleles and genotypes of a sample
of individuals from the population of the best producing bulls by the alpha-
lactalbumin a-LA locus associated with high milk yield showed that the frequency
of the preferred AA genotype is 49.62%.

3. In the studied sample from the population of black-and-white breed of
cattle at the S-LG beta-lactoglobulin gene locus, a high frequency of the preferred
BB genotype controlling production of high-quality low-allergenic milk was
detected, which is 34.1% in manufacturing bulls and from 20-25 % of cows.

Screened selected samples of animals for 300 samples of cattle:

1. Alleles of k-CN”, k-CNEB, k-CNE of the k-casein gene (bCSN3) associated
with the milk productivity of cattle were detected.



2. The frequency of the A-allele of the bCSN3 gene was 0.768 - 0.89; B
allele - 0.232 and 0.833; The E allele is 0.11 and 0.167.

3. Animals with the preferred k-CNB allele of the x-casein gene (bCSN3)
associated with the milk production of cattle were identified.

4. The association of polymorphic kappa-casein bCSN3 gene variants with
milk production of cattle was evaluated. For the Belarusian cattle population of
black-and-white (Holstein) breed, the preferred genotype is the AB genotype, since
animals with this genotype have a high fat content and protein content in milk along
with a high milk yield.

Recommendation on use:

Conducting DNA typing of individuals on marker genes (alpha-lactaloumin
(a-LA), beta-lactoglobulin (bg-LG), kappa-casein (bCSN3) will contribute to the best
selection of cattle black-and-white and Holstein breed to increase milk production.



