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PE3IOME

B cratee mpuBeneHbI NaHHBIE N0 W3YYEHHUIO MHUKPOOHOW STHOJOTMH THOHHO-KaTapabHOTO
sugomerputa B TOO «Arpodupme Akacy ¢ mpumeHeHueM meroaa [IIIP. B ycrmoBHsSX MOIOYHBIX
npeanpuaTusx Oecruiogue KopoB peructpupyercs y 20-26% TMOToioBbS W 9acTO NPUBOAUT K
3HAYUTEIFHOMY SKOHOMUYeckoMy yimepOy. Cpemu mnpuunH Oecruionus KOpOB 0co0oe MecTo
3aHUMAIOT 3a00JIeBaHMS MOJIOBOW CHCTEMBI. bolle3HN OpraHoOB MOJIOBOI CHCTEMBI PETHCTPUPYIOTCS Y
30-51% Oecrogaprx kKopoB H y 13-28% Tenok, a TEXHOJIOTHS CONEPXKaHUS MOJOYHBIX KOPOB
CITIOCOOCTBYET BO3PACTAHHUIO pOJIM JTUX 3aboneBaHuil B 3THONOrHMU Oecmutoaus. OCHOBHBIMHU
MPEPACIIONIOTAIONIMMHA MPUYMHAMHU JJII BO3HUKHOBEHHUS HU3KOW OIUIOJOTBOPSEMOCTH OHOCSTCS
crienyromue (aKkTOphl: CHUKEHHUE PE3UCTEHTHOCTH OpraHu3Ma Ha ()OHE HapylIeHUsS MeTa0oiu3Ma, a
TakKe HEKOTOpble WH(EKIMOHHBIE 3a00JeBaHMs OKa3bIBAIONIME KOCBEHHOE  BO3JIEHCTBHE
MOCPEICTBOM MMMYHHOTO CTaTyCa y BBICOKOIPOAYKTHBHBIX KOPOB WIJIH JTaXKe MPSIMOTO BO3JEHCTBHA
Ha OIUIOJIOTBOPEHME, TeueHHe OepEeMEHHOCTH M IIOCIEpONOBOTrO mepuoia. Hampumep Takme Kak
Leptospirosis, Brucella wiu Neospora BbI3bIBaIONIe aOOpPTHI W, CICIOBATECIHLHO, YMCHBINAOIINEC
BEIPA0OTKY MOJIOKA y CTaJ W WHOTAA IUIOJOBUTOCTh. MccriemoBaHUs IMOKa3and, YTO BIIATAJUINE B
MUKpOGhIIope 3T0POBBIX KOPOB Mpeodiamaet L. sakei. m W. koreensis, Ipu 5TOM HET TOMUHHUPYIOIIAX
OaKkTepuaNbHBIX ITAMMOB Y KOPOB C 3HIOMETPHTOM, Y KOTOPBHIX OBIJIO OOHAPY)KEHO YBEIMUYEHHE
KOJM4ecTBa OakTepwif. DTO TOBOPUT O TOM, YTO HAPYIICHHE MHUKPOQIOPHI BIIATAIHIIHOTO
MUKPOOHOT'O COOOIIECTBO MOXKET CITIOCOOCTBOBATh BO3HUKHOBEHHUIO SHIOMETPUTA.
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Abstract

It is known that growth hormone (GH-somatotropin) is the most important growth regulator in
mammals. Synthesis of somatotropin and the realization of its physiological effects is a chain of
successive interactions of the protein receptor (self-tropic cascade). The key links of this chain are the
pituitary transcription factor-1 (bPit- 1), triggering the expression of the genes of somatotropin and
prolactin, prolactin and growth hormone, regulating lactation, the growth hormone receptor (bGHR),
which transmits the somatotropin humoral signal to target cells. Thus, based on the researches
performed, the following data is stated below. On the first hand, specified allele frequencies for all the
polymorphisms in question are comparable with the other authors’ data; rare allele of other breed
representatives are also rare according to the results of our research. The research works were
performed within the frameworks of the scientific project of the Ministry of Education and Science of
the Republic of Kazakhstan.
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Introduction. Nowadays, the need in modernization of beef breeding in the Republic of
Kazakhstan has been arisen. In order to solve this problem, strengthening of selection of local breed is
needed together with delivery of highly-productive breeds of foreign selection. This means Auliekol
bovine cattle breed having stable immunity to the diseases spread on the territory of the Republic of
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Kazakhstan through introduction of well-adapted to food base and climatic conditions and modern
highly-productive scientific technologies.

One of these DNA technologies is MAS (marker assisted selection) enabling to accelerate the
selection speed and cutting down the financial expenses for classical selection measures. MAS uses
information concerning phenotypic characteristic of genetical allele responsible for digital properties
(candidate genes) to assess the genetical potential of cattle productivity at the primary stages of
development after selection birth [1].

Genes of somatropin cascade are polymorphic and are attractive for MAS as genetic markers
with useful properties regarding economics, great composition of their alleles has been determined
from bovine cattle. However, different criteria of somatropin cascade (bPit-1-HinFI, bPRL-Rsal and
bGH-Alul) taken from different breeds contradict in the data published in a few situations about gene
allele association [2].

Based on the above, the aim of this research is to study the phenotypic impact of
polymorphisms of bPit-1-HinFI, bGH-Alul and bGHR-Sspl genes in order to assess the future of
application as a marker on meat highly-productive Auliekol bovine cattle in the selection works.

Materials and methods. Object of the research is beasts of Auliekol bovine cattle (n=296).
Topic of the research: polymorphic genes of somatropin cascade: bPit-1, bGH, bGHR. Material of the
research — DNA samples selected from the blood of Auliekol cows. Karkyn LLP located in Kostanay region
presented the blood samples. High-bred bovine cattle’s cards presented by the farm were used as the
information source concerning the cattle productivity.

Genotype of bovine cattle was performed through PCR-RFLP method.

Polymorphism of length of restriction fragments of bPit-1-HinFI, bGH-Alul and bGHR-Sspl
genes was analyzed; genotype of bovine cattle for all the analyzed genes was documented and entered
into the general database.

Association and genotype of meat productivity criteria was assessed during a few stages.
Microsoft Excel 2010 and Statistica 6.0 (StatSoft, Inc. 1994 — 2001) programs were used for data
processing [3].

Results and discussion. Assessment of comparative spread frequency of genetic alleles
studied in Auliekol population (n = 284 of bovine cattle (n = 296) (Q = SQ) are presented in table 1.

Table 1 — Assessment of comparative spread frequency of genetic alleles studied in Auliekol
population (n = 284 of bovine cattle (n = 296) (Q = SQ).

Polymorphism Allele Allele’s controlled frequencies | Allele’s comparative freqneucies
bPit-1-HinFI bPit-1-HinFIA 154 0,341+0,002
bPit-1-HinFIB 298 0,659+0,002
bGH-Alul bGH-AlulV 159 0,352+0,002
bGH-AluIL 452 0,648+0,002
bGHR-Sspl bGHR-SsplIF 434 0,960+0,000
bGHR-SsplY 18 0,040+0,000

Based on the data presented on table 1, we can note that bPit-1-HinFI* allele matches with
bPit-1-HinFI polymorphism. This data corresponds to the results of Zhao et al. taken from the
researches of Angus beef meat [4]. Inter alia, sxymbicbiaaa bPit-1-HinFI* allele frequency is 0.33 in
his work. According to Yang et al [5], correlation of alleles among /B Nanyang cattle, Qinchuan
cattle, Jiaxianhong cattle, izhen cattle, Luxi cattle and Holstein cattle is 0.444/0.556, 0.477/0.523,
0.538/0.462, 0.421/0.579, 0.523/0.477, 0.475/0.525, respectively.

bPit-1-HinFI* allele frequency of dairy breeds is significantly lower comparing to those of
beef breeds. Thus, according to Renaville et al., bPit-1-HinFI* and bPit-1-HinFI® allele frequencies
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were 0.18 and 0.82 in the research of bovine cattle. According to our Belarusian colleagues, the said
allele frequency of Holstein and black and white breeds is 0.21 and 0.23 [6].

Thus, it may be noted that bPit-1-HinFI* allele frequency is different in different population of
one breed. According to our data, spread of bGH- Alul* and bGH-Alul" allele frequency of growth
hormone gene of Auliekol breeds is 0.648/0.352. This data matches the results of the research of black
and white breeds of bovine cattle of Lithuanian population: correlation of bGH- Alul* and bGH-Alul"¥
alleles is 0.7 and 0.3, respectively. This correlation of different populations of Holstein bovine cattle
for bGH-Alul* allele changes from 0.74 to 0.93 and for bGH-Alul" allele — from 0.07 to 0.26 [2].

Frequency of bGHR-Sspl" rare allele of bGHR-Sspl polymorphism was 0.040 at Auliekol
bovine cattle, according to our data. This allele frequency varies significantly according to the data of
different authors. According to Fontanesy et al., bGHR-Sspl” allele frequency of Jersey, Holstein
Frisian and Simmental breeds is 0.05, 0.27 and 0.10. bGHR-SsplI" allele frequency of the said breeds is
0.95, 0.73 and 0.90 [7]. According to Viitala et al., bBGHR-SspI" and bGHR-Sspl" allele frequencies of
Finnish Ayrshire breed are 0.89 and 0.11 [8]. Thus, our data remains inside the other authors’ data
published earlier. Spread of bGHR-SspI* and bGHR-Sspl" allele frequencies of the breeds in question
vary significantly from each other.

According to Hardy—Weinberg principle, matching of genotypic spread of polymorphic genes
in question of somatropin cascade expected theoretically of the Aulieckol breed has been researched.
Importance of the observed deviation has been assessed according to 2 measurement. The data taken
is presented in table 2.

Table 2 — Frequent spread of polymorphic gene genotypes of somatropin cascade of Auliekol bovine
breed population.

Polymorphism Genotype Auliekol breed (n=286)
n controlled n expected i
bPit-1-HinFIA4 27 26
bPit-1-HinFI bPit-1-HinFI*B 100 102 0,05
bPit-1-HinF 158 99 98
bGH-AluIY 28 28
bGH-Alul bGH-Alul*Y 103 103 0,00
bGH-Alul*t 95 95
bGHR-SspltF 211 208
bGHR-Sspl bGHR-SspI"Y 12 17 21,12
bGHR-SspI¥Y 3 0

Note. When y2> 3.84, frequency of the genotypes controlled under the Hardy-Weinberg
principle deviates from the frequency of the genotypes expected theoretically.

In table 2, according to bPit-1-HinFI polymorphism, y* value of Auliekol bovine cattle
population is 0.05. This means that profit of deviation of the controlled genotype from the equal
genotype is observed.

According to bGH-Alul polymorphism, theoretically expected equal spread matches the
frequency of the controlled genotypes according to Hardy-Weinberg. As well, according to bGHR-
Sspl polymorphism, %* value is 21.12. This shows the statistical important deviation of the equal
genotypic number from the controlled genotypic number. This means that there is a possible
association of polymorphism with the criteria of productivity of Auliekol bovine cattle and artificial
selection pressure of the populations in question.

Conclusion. Thus, based on the researches performed, the following data is stated below.
On the first hand, specified allele frequencies for all the polymorphisms in question are comparable
with the other authors’ data; rare allele of other breed representatives are also rare according to the
results of our research.

On the second hand, according to bPit-1-HinFI and bGHR-Sspl polymorphism, controlled
frequency of genotypes deviates from the equal frequency expected theoretically according to the
Hardy-Weinsberg principle. This in turn shows the existence of the artificial selection pressure
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among the populations in question and the possibility of matching of these polymorphisms and
bovine cattle productivity.

The research works were performed within the frameworks of the scientific project of the
Ministry of Education and Science of the Republic of Kazakhstan.
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TYWUIH

Ocy ropmonbl (GH - comMaToTpomnuH) —CYTKOPEKTUIEp/IiH ©CYiHiH €H MaHBI3[bl PETTETIlli.
CoMaTOTpONMH CHHTE31 XOHE OHBIH (DM3MOJOTHSIBIK OCEpIIEPiH Ky3ere acwlpy Oipi3ai akybI3-
pelenTopiIapbiHbIH (COMAaTOTPOIIMHAI KacKalx) e3apa opekerrecy Tiz0Oeri Oombim TaObumagel. 1 —
TpaHCKpuUIIUACHHBIH (bPit-1) rumodu3apibik ¢dakTopsl Oy Ti30EKTIH HETI3Ti TyHiHAepi OOBIT
tabputaael. Oap JTaKTanusHBl PETTEUTIH MPOJAKTHH MEH COMATOTPOTIMH I'eHACPIHIH KOHE MaKCaTThI
Kacyllanapra COMaTOTPONUHHIH TYMOPAJbJbl CUTHAJIBIH OCpeTiH 6Cy TOPMOHBIHBIH PElEenTOpIaphl
TeHIEPiHIH AKCIPECCUSCHIH Ty ABIPAIBI.

PE3IOME

M3BectHo, uro TopMoH pocta (GH — coMaToTpomuH) SBISETCS BaXKHEUITUM PETYIISATOPOM
pocra y muiekonuraromux. CHHTE3 COMaTOTPONMHA W peann3anus ero (pU3HOIOTHIECKUX IPPEKTOB
npeAcTaBisieT  co0oi  Iemb  TOCIEAOBATEIbHBIX — B3aUMOACHCTBHH  O€lNOK —  penentop
(comatoTponHOBBIN Kackam). KiloueBbIME 3BEHBSIMH ITOH ILEMH SBIAIOTCS THHO(GU3apHBIA (hakTop
tpanckpumuu-1 (bPit-1), 3amyckaromuii 3KCIPECCHI0 TEHOB COMATOTPOINMHA W IPOJIAKTHHA,
MPOJIAKTUH W TOPMOH pPOCTa, PETYIUpPYIOMNE JaKTaluioo, perentop ropmonHa poctra (bGHR),
Hepeaammnﬁ FYMOpaJIBHI)IP'I CUIrHaJI COMaTOTPOINMHA K KIICTKaM-MUIIICHAM.
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