ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

KA3AKCTAH PECITYBJIMKACKI

YJITTBIK FBUJIBIM AKAJJEMUACBIHBIH
K. U. CornaeB ateiHarsl Ka3ak yITTBIK TEXHUKAIBIK 3€PTTEY YHUBEPCUTETI

XABAPJJAPBI

N3BECTUA NEWS

HAILIMOHAJIbHOM AKAJIEMUU HAYK OF THE ACADEMY OF SCIENCES

PECITYBJIMKU KA3AXCTAH OF THE REPUBLIC OF KAZAKHSTAN

Kazaxckuii HallMOHaJIBHBIN UCCIIE0BATENbCKHM Kazakh national research technical university

texHuueckuil yausepcureT uM. K. W. CatnaeBa named after K. I. Satpayev
SERIES

OF GEOLOGY AND TECHNICAL SCIENCES

3 (435)

MAY - JUNE 2019

THE JOURNAL WAS FOUNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.



bacpengakTtops
3. . 1., mpodeccop, KP ¥FA akanemuri
HN.K. BeiicembeToB
Bac penakTopbIHBIH OpBIHOACAPHI
Koaraes I'.K. npod., reosr.-MuH. F. TOKTOPHI
Pegaxnous ankKacs

AbaxanoB T./. mpod. (KazakcTtan)

Abumesa 3.C. npod., akagemuk (Kazakcran)
Ara6exkosB B.E. akanemuxk (benapycs)

Aaues T. npod., akagemuk (O3ipOaiikan)
Bakupor A.B. mpod., (KsipreicTan)

Becnae X.A. npod. (Kazakcran)

Bumum6aes B.K. npod., akagemuk (Kazakcran)
BykrykoB H.C. mpod., akagemuk (Kasakcran)
Byaar A.®. poo., akagemuk (YkpanHa)

I'anues U.H. ipod., akanemuk (ToxikcTaH)
I'paBuc P.M. npod. (AKLL)

Epranmues I'.K. npod., akanemuk (Kazakcran)
Kykos H.M. npoo. (Kazaxcran)

KoxaxmeroB C.M. nipod., akagemuk (Kazaxcran)
KonTopoBuu A.J. nmpod., akanemuxk (Peceit)
KypckeeB A.K. npod., akagemuk (Kazakcran)
Kypuasos A.M. nipo., (Peceit)

Meney A.P. npod., akanemuk (Kazakcran)
MyxamemxanoB M.A. nipod., kopp.-mymieci (Kazakcran)
HurmatoBa C.A. npod. (Kazakcran)

O3n0eB C.M. ipod., akanemuk (Kazakcran)
IocToaaruii B. npod., akagemux (MosoBa)
Pakunmes B.P. npod., akagemuk (Kazakcran)
CeiitoB H.C. npod., kopp.-mymeci (Kazakcran)
CeiitmypaToBa I.1O. nipod., kopp.-mymieci (Kazakcran)
Crenanen B.I'. mpod., (I'epmanwst)

Xampepu Tx. . npod. (AKLI)

ITeiinep M. npod. (I'epmanus)

«KP ¥F' A Xa6apaapbl. ['eosiorust MeH TEXHUKAJIBIK FBUIBLIMIAP CEPUSICHD).

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Menmrikrenymi: «Ka3akctan PecyOnikacsiHbH ¥ ATTHIK FRUIBIM akanemisice» PKB (Anmartsl K. ).

Kazakcran pecrnyOnuKkachiHBIH MoJIGHHET TeH akfapar MHHHUCTDIINiHIH AKHapaT j>KOHEe MyparaT KOMHUTETIHIE
30.04.2010 »x. oepinren Ne10892-7K mep3imIik 0aCbUIBIM TipKeyiHe KOWBLTY Typajibl KyalliK.

Mep3imainiri: XKbuTbiHa 6 peT.
Tupaxsr: 300 naHa.

Penaxiusaneig mekerxkaipl: 050010, Anmats K., [lleBuenko ker., 28, 219 6e., 220, Ten.: 272-13-19, 272-13-18,
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecrryOnukachiHbIH ¥ ATTHIK FRUTBIM akaneMusichl, 2019

Penaxmmsaein  Kazakcran, 050010, Anmars k., Kaban6aii 6ateipa kerr., 69a.
mekemkaiipl: K. W. CorOaeB aThIHAAFBI TEONOTHS FRUIBIMAAP WHCTHTYTHL, 334 6emme. Tem.: 291-59-38.

Tumnorpadususlg Mekerkaibl: «ApyHa» XK, Anmarsr k., MypatOaesa kemr., 75.

— 3 —



I'maBHBIH penakToOD
I. 9. H., ipodeccop, akanemuk HAH PK
. K. Beiicem0eToB
3aMecTUTENb II1aBHOTO peAAaKTOpa
Koaraes I'.2K. pod., TOKTOp Te01.-MHUH. HAYK
PenakuuoHHas KONNETr U

AbaxanoB T./l. mpod. (Kazaxcran)

Aoumesa 3.C. pod., akagemuk (Kazaxcran)
Ara6exoB B.E. akanemuk (benapych)

Aaues T. npod., akagemuk (AzepOaiimkaH)
Bakupos A.B. mpod., (Keipreizcran)

Becnae X.A. npod. (Kazaxcran)

Bummm6aes B.K. npod., akagemuk (Kazaxcran)
BykrykoB H.C. mpog., akagemuk (Kazaxcran)
Byaar A.®. poo., akagemuk (YkpaunHa)

I'anues U.H. npoo., akanemuk (TamkuKucTan)
I'paBuc P.M. nipoo. (CILIA)

Epranmues I'.K. npod., akanemuk (Kazaxcran)
Kykos H.M. npoo. (Kazaxcran)

KoxaxmeroB C.M. nipod., akagemuk (Kazaxcran)
KonTopoBuu A.J. npod., akanemuk (Poccus)
KypckeeB A.K. npod., akanemuk (Kazaxcran)
KypuagoB A.M. nipod., (Poccus)

Meney A.P. npod., akanemuk (Kazaxcran)
MyxamenxanoB ML.A. ipod., ui.-kopp. (Kazaxcran)
HurmatoBa C.A. npod. (Kazaxcran)

O3noeB C.M. nipod., akagemuk (Kazaxcran)
MocTtoaaruii B. mpod., akanemuk (MosioBa)
Pakumes B.P. npod., akagemuk (Kazaxcran)
Centon H.C. nipod., uwn.-kopp. (Kazaxcran)
CeiitmypaToBa 3.10. nipod., un.-kopp. (Kazaxcran)
Crenanen B.I'. ipod., (I'epmanmst)

Xampepu Tx. . npod. (CLLIA)

ITeiinep M. npod. (I'epmanus)

«HM3BecTusi HAH PK. Cepusi reo/ioruu U TEXHUYECKHX HAYK».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CoOcrBenHuk: PecnyOnmkanckoe oOmiectBeHHoe oObeanHeHne «HamuwoHnaneHas axajgemus Hayk PecrmyOnuxu
Kazaxcran (r. AnMartsr)

CBHUIETENBCTBO O NOCTAHOBKE HA y4YeT IEPHOANYECKOro IedaTHOro u3nanus B Komurere mHpOpMaLuy U apXuBOB
MunucreperBa KyapTypbl 1 uHpopmarmn Pecrryonmkn Kazaxcran Ne10892-7K, sernannoe 30.04.2010 .

ITeproangaaOCTE: 6 pa3 B rof
Tupax: 300 sK3eMIUIApOB

Anpec pegakauu: 050010, T. Anmarsl, yiu. Llleuenko, 28, kom. 219, 220, Tten.: 272-13-19, 272-13-18,
http://nauka-nanrk.kz /geology-technical.kz

© HammonaneHas akanemust Hayk Pecry6imkn Kazaxcran, 2019

Anpec penakuuu: Kazaxcran, 050010, r. Aimvartsr, yin. Kaban6aii 6ateipa, 69a.
Wnctutyt reonornueckux Hayk um. K. . CarnaeBa, komnara 334. Ten.: 291-59-38.

Anpec Tunorpaduu: UIT «Apyna», r. Anmarsl, yin. Mypar6aesa, 75

— 4 —



Editor in chief
doctor of Economics, professor, academician of NAS RK
I. K. Beisembetov
Deputy editor in chief
Zholtayev G.Zh. prof., dr. geol-min. sc.
Editorial board:

Abakanov T.D. prof. (Kazakhstan)

Abisheva Z.S. prof., academician (Kazakhstan)
Agabekov V.Ye. academician (Belarus)

Aliyev T. prof., academician (Azerbaijan)

Bakirov A.B. prof., (Kyrgyzstan)

Bespayev Kh.A. prof. (Kazakhstan)

Bishimbayev V.K. prof., academician (Kazakhstan)
Buktukov N.S. prof., academician (Kazakhstan)
Bulat A.F. prof., academician (Ukraine)

Ganiyev L.N. prof., academician (Tadjikistan)

Gravis R.M. prof. (USA)

Yergaliev G.K. prof., academician (Kazakhstan)
Zhukov N.M. prof. (Kazakhstan)

Kozhakhmetov S.M. prof., academician (Kazakhstan)
Kontorovich A.Ye. prof., academician (Russia)
Kurskeyev A.K. prof., academician (Kazakhstan)
Kurchavov A.M. prof., (Russia)

Medeu A.R. prof., academician (Kazakhstan)
Muhamedzhanov M.A. prof., corr. member. (Kazakhstan)
Nigmatova S.A. prof. (Kazakhstan)

Ozdoyev S.M. prof., academician (Kazakhstan)
Postolatii V. prof., academician (Moldova)

Rakishev B.R. prof., academician (Kazakhstan)
Seitov N.S. prof., corr. member. (Kazakhstan)
Seitmuratova Ye.U. prof., corr. member. (Kazakhstan)
Stepanets V.G. prof., (Germany)

Humphery G.D. prof. (USA)

Steiner M. prof. (Germany)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)

The certificate of registration of a periodic printed publication in the Committee of information and archives of the
Ministry of culture and information of the Republic of Kazakhstan N 10892-)K, issued 30.04.2010

Periodicity: 6 times a year
Circulation: 300 copies

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://nauka-nanrk.kz/geology-technical.kz

© National Academy of Sciences of the Republic of Kazakhstan, 2019

Editorial address: Institute of Geological Sciences named after K.I. Satpayev
69a, Kabanbai batyr str., of. 334, Almaty, 050010, Kazakhstan, tel.: 291-59-38.

Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty

— 5 —



N E W S of the Academy of Sciences of the Republic of Kazakhstan

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 3, Number 435 (2019), 60 — 66 https://doi.org/10.32014/2019.2518-170X.68

UDK 575.22

A. E. Ryabova', I. U. Mikhailova', Kh. Kh. Gilmanov', I. V. Rzhanova',
E. K. Assembayeva’, D. E. Nurmukhanbetova®

'All-Russian Scientific Research Institute of Brewing, Non-Alcoholic and Wine Industry —
a branch of the Gorbatov’s Federal Scientific Center for Food Systems of RAS, Moscow, Russia,
?Almaty Technological University, Almaty, Kazakhstan.
E-mail: anryz@hotmail.com, vogts-villa@mail.ru, gilmanov.xx@mail.ru, rzh.irina@mail.ru,
elmiraasembaeva@mail.ru, dinar2080@mail.ru

APPROBATION OF PCR-RFLP AND AS-PCR METHODS
FOR GENOTYPING CATTLE BY THE DGAT1 GENE

Abstract. The DGAT1 gene Bos taurus is an economically valuable lipid metabolism gene in cattle, affecting
upon milk production and milk quality, the allele polymorphism assessment of which is diagnostically significant.
The purpose of this work was to test a number of methods for carrying out PCR-RFLP and AS-PCR for genotyping
cattle using allelic variants of the DGAT1 gene and then evaluating allelic polymorphism in the studied animal
sample in the context of consistency of the used molecular genetic approaches. Studies have been conducted on a
sample of mixed and pure bred Holstein cattle. DNA Extraction from samples of whole canned blood of cattle car-
ried out by the combined alkaline method. Proven methods of genotyping effectively identified the analyzed
genotypes, showing consistent with each other reliable results, in accordance with the calculated data of alignments
analysis, restriction mapping and simulations of generated PCR and RFLP profiles.

Keywords: Bos taurus, DGAT], allele: genotype, genotyping, PCR, RFLP.

Introduction. PCR-RFLP (Polymerase Chain Reaction — Restriction Fragment Length Polymor-
phism) — combined molecular genetic method for genotyping animals [1], plants [2], bacteria [3] and
viruses [4], where the length of the generated amplicons and restricts is analyzed for single nucleotide
polymorphism (SNP) and allelic polymorphism in eukaryotes, in particular, with the subsequent
conclusion about the homozygous or heterozygous state of a certain gene of the individual being studied.

Various modifications of PCR-RFLP analysis [5-7] have found practical application in evaluating the
allelic polymorphism of DGATI (diacylglycerol o-acyltransferase 1) Bos taurus, an economic-valuable
lipid metabolism gene in cattle [8, 9], affecting on milk production and milk quality in the context of the
content and yield of milk fat [10-12], as well as fat-acid, protein and mineral composition of milk [9],
which is especially important in the production of functional and gerodietic dairy products [13-15, 21].

Along with this, other of SNP detection methods, such as AS-PCR (Allele-Specific PCR) [16], direct
sequencing of the amplified gene locus, HRM analysis (High Resolution Melting) [17] and Real-time PCR
[16, 18].

The goal of the study was to test a number of PCR-RFLP and AS-PCR methods for genotyping cattle
using allelic variants of the DGATI gene and then evaluating allelic polymorphism in the studied animal
sample in the context of consistency of the molecular used genetic approaches.

Materials and Methods. Studies were conducted on a sample of mixed and pure bred Holstein cattle
of one of the breeding enterprises of the Russian Federation.

Extraction of nucleic acid from samples of whole blood of cattle, canned 10 mm EDTA-Na2, carried
out by the combined alkaline method [19].

Tested methods of PCR-RFLP and AS-PCR for cattle genotyping for alleles 4 and K of the
DGATI gene were performed on a "Tertsik" amplifier ("DNA -Technology, Russia) in volumes of 20 pl,
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containing standard buffer (60 mM Tris -HCI (pH 8.5); 1.5 mM MgCl2; 25 mM KCI; 10 mM 2-
mercaptoethanol; 0.1% Triton X-100), 0.25 mM dNTP, 1 U Taq DNA polymerase, 0.25 mM of direct
standard (DGATI1-F [19 ]) and allele-specific primers (DGATI1-1 + DGATI1-2 [7] and DGATI1A +
+ DGATIK [16]), 0.5 uM of reverse common primers (DGATI1-R [19], DGATI1-3 [7] and DGATIR
[16]), 1 ul of the DNA sample in the following thermal cycling modes:

PCR with primers DGAT1-F + DGATI-R:

x1:94°C -4 min; x35: 94°C — 60 sec., 59°C-30 sec., 72°C -30 sec.; x1: 72°C-10 min; storage: 4°C.

PCR with primers DGAT1-1 + DGAT1-2 + DGATI1-3:

x1: 94°C — 4 min; x40: 94°C — 10 sec., 72°C — 10 sec.; x1: 72°C — 5 min; storage: 4°C.

PCR with primers DGATI1A + DGATIK + DGATIR:

x1:94°C -4 min; x40: 94°C - 20 sec., 65C—-20 sec., 72°C - 20 sec; x1: 72°C-5 min; storage: 4°C.

The sequence of used oligonucleotide primers sets is presented in table 1.

Table 1 — Oligonucleotide Primers Sets for PCR-RFLP and AS-PCR

Oligonucleotide Primers Sets for PCR-RFLP and AS-PCR Ref

DGATI-F: 5-GCACCATCCTCTTCCTCAAG-3/
DGATI-R: 5-GGAAGCGCTTTCGGATG-3/

DGATI-1: 5-CCGCTTGCTCGTAGCTTTCGAAGGTAACGC-3/
DGATI-2: 5-CCGCTTGCTCGTAGCTTTGGCAGGTAACAA-3/ [7]
DGAT1-3: 5/-AGGATCCTCACCGCGGTAGGTCAGG-3/

DGATIA: 5-CGTAGCTTTGGCAGGTAAAGC-3'
DGATIK: 5-CCGCTTGCTACTAGCTTTGGCAGGTAACAA-3' [16]
DGATIR: 5-TCAGGTTGTCGGGGTAGCTC-3'

To determine the allelic polymorphism of the DGAT1 gene with use of allelic variants 4 and K, 20 pl
of PCR samples were treated with 10 U of Acol restrictase in 1x buffer “G” at 37 °C (DGATI-F +
+DGATI-R) and 20 U of Tagql restrictase in 1 x buffer "Y" (DGATI1-1 + DGATI1-2 + DGATI1-3) at 65 °C
overnight.

The results of PCR-RFLP and AS-PCR were detected by horizontal electrophoresis in 3% agarose gel
in TBE buffer (pH 8.0), containing ethidium bromide at a concentration of 0.5 pg/ml, followed by
visualization of the amplified products in an ultraviolet transilluminator (A = 310 nm).

We used reagents for molecular biological studies produced by SibEnzyme LLC (Russia) and
DNA-Synthesis LLC (Russia).

p =n/N,
where p - genotypes frequency; n - number of animals having a certain genotype; N - total number of
examined animal units.

The calculation of individual alleles frequency is determined by the formula:

p = (2NI+N2)/2n,

where NI - homozygotes number for studied allele; N2 - heterozygotes number; n - sample size.

To compare the observed and expected frequency distribution of genotypes, the chi-square correspon-
dence criterion is used (¥?).

The expected genotypes frequencies in the studied sample are calculated according to the Hardy-
Weinberg law.

The obtained results were processed by a biometric method using computer and Microsoft Excel
software application. The level of their reliability is determined by the Student criterion.

Results and discussion. Calculated data for verification of PCR-RFLP and AS-PCR validated
methods were obtained based on alignment analysis, Acol and Tagl restriction mapping of amplified
partial nucleotide sequences of 4 and K allelic variants DGAT1 Bos taurus gene with modeling of the
generated PCR and RFLP profiles of the corresponding genotypes .

Thus, the well-known primers DGATI-F and DGATI1-F [19] initiate amplification of the cattle
DGATI1 gene locus with a length of 411 bp, and Acol-RFLP analysis of the genotype-specific fragments
generated (44 = 208/203 bp, KK = 411 bp and 4K = 411/208/203 bp) provides the correct genotyping
procedure (table 2).
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Table 2 — Oligonucleotide Primers First Set for PCR-RFLP

Acol-RFLP Fragments
Oligonucleotide Primers Set PCR Product (bp) DGATI genotypes
AA KK AK
208 411
DGATI-F + DGATI-F 411 411 208
203 203

Another tested primer set DGATI1-1 + DGATI1-2 + DGATI1-3 [7] triggers the amplification of
DGAT1 Bos taurus gene locus with a length of 100 bp followed by the generation of DGAT1-PDLP-Tagl

profiles (44 = 82/18 bp, KK = 100 bp and 4K = 100/82/18 bp) (table 3).

Table 3 — Oligonucleotide Primers Second Set for PCR-RFLP

Taql-RFLP Fragments
Oligonucleotide Primers Set PCR Product (bp) DGATI genotypes
AA KK AK
2 100
DGATI1-1 + DGAT1-2 + DGAT1-3 411 18 100 ?g

The result of modeling the generated PCR and TagI-RFLP profiles of the corresponding genotypes

for the DGATI gene is presented in figure 1.

narker 1 2 3 4 narker
1000 - —_ e - 1000
100 — - 100

Figure 1 — DGAT1-PCR-RFLP-Taql Profile of Bos taurus with Primers DGAT1-1 + DGATI1-2 + DGAT1-3.

Note: 1) PCR-product (100 bp); 2-4) RFLP-fragments: 2) genotype 4K (100/82/18 bp); 3) genotype 44 (82/18 bp);
4) genotype KK (100 bp).

An illustrative result of PCR-RFLP for genotyping cattle by alleles A and K of the DGATI gene with
the corresponding primers (DGATI1-1 + DGATI-2 + DGATI1-3) and endonuclease digestion with the
restriction enzyme Tagql is presented in figure 2

At the same time, a distinctive feature of this approach is that at the PCR stage, the “Single PCR”
formulation uses three primers, one of which (DGAT1-3) is common for both alleles of the analyzed gene,
and the other two (DGATI1-1 + DGATI1- 2) - allele-specific, but with a given restriction identification site
for one of them (DGATI1-1), and artificially created, but not affecting the analyzed SNP itself, which is a
competitive advantage when choosing the desired restriction enzyme (figure 3).

— 62 ——
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M 1 2 3 4 5 6
100 bp—= — e MR s s ——100 bp
e — e —=— 82 bp
50 bp—=

Fig. 2 Electrophoregram of the Result of a PCR-RFLP with the Primers DGAT1-1 + DGAT1-2 + DGAT1-3 and endonuclease
digestion with the restriction enzyme Taql for genotyping Bos taurus on the Allelic Variants A and K of the DGAT1 gene.

Note: M) DNA Molecular Weight Marker (100 bp + 50 bp ladder); 1, 3, 5, 6) genotype AK (100/82/18 bp); 2) genotype A4
(82/18 bp); 4) genotype KK (100 bp).

Taql

CCGCTTGCTC GTAGCTTTCG AAGGTAACGC = A-allele specific primer
DGAT1-gene CCGCTTGCTC GTAGCTTTGG CAGGTAACAA = K-allele specific primer
Allele A 001 CCGCTTGCTC GTAGCTTTGG CAGGTAAGGC GGCCAACGGG GGAGCTGCCC
Allele K: DOL .. .uvese - cwns » sovuese » swione  sxoioys = sens BB copene © sosete & 5 e 8 SEoAs 8 o

Common primer PCR

DGAT1-gene CCTGA CCTACCGCGG TGAGGATCCT product
Allele A 051 AGCGCACCGT GAGCTACCCC GACAACCTGA CCTACCGCGG TGAGGATCCT 100 bp
Allele K OB . . ciesie « sienes w envisie @ wmsReNs  wuksye ® sysse s yeNeds @ siegele b s ey @ susgedn @ 100 bp
DGAT1-gene Tagl-restriction mapping Tagql-PCR-RFLP-profile
Allele A 1-18/19-100 82/18 bp
Allele K 100 100 bp

Figure 3 — Aligning and Tag-Restriction Mapping of the Nucleotide Sequence of DGAT1-gene locus
of the Bos taurus Flanked with Primers DGAT1-1 + DGATI1-2 + DGATI1-3 (Alleles A and K)

The third tested primer set DGAT1A + DGATIK + DGATIR [16] also provides effective iden-
tification of the desired genotypes (44, KK, AK) due to the correct interpretation of the generated 80-bp
and/or 71 bp genotypes (table 4).

Table 4 — Oligonucleotide Primers Third Set for AS-PCR

PCR Product
Oligonucleotide Primers Set DGATI genotypes
AA KK AK
DGATIA + DGATIK + DGATIR 71 80 g(l)

An illustrative electrophoretic picture of the AS-PCR result for the genotyping of cattle by alleles A
and K of the DGATI gene with a set of oligonucleotide primers DGAT1A + DGATIK + DGATIR is
shown in figure 4.

M 1 2 3 4 5 6

Figure 4 — Electrophoregram of the Result of a AS-PCR with the Primers DGAT1A + DGATIK + DGATIR
for Genotyping Bos taurus on the Allelic Variants A and K of the DGAT1 gene.

Note: M) DNA Molecular Weight Marker (100 bp + 50 bp ladder); 1-2) genotype A4 (71 bp); 3-4) genotype KK (80 bp);
5-6) genotype 4K (80/71 bp).
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This method of carrying out PCR for genotyping cattle in allelic variants A and K of the DGATI
gene with detection in agarose gel electrophoresis is a type of allele-specific PCR (AS-PCR) [20].

It effectively discriminates against single nucleotide substitutions (SNPs) in the “Single PCR”
formulation when using two forward allele-specific primers of different lengths with 3/- end bases
complementary to the SNP site (DGATIA + DGATIK and one common reverse primer (DGATIR),
together initiating amplification of allele-specific PCR products of various lengths, separated in agarose
gel electrophoresis (figure 5).

CGTAGCTTTGGCAGGTAAAGC = A-allele-specific primer

DGAT1-gene CCGCTTGCTACTAGCTTTGGCAGGTAACAA = K-allele-specific primer
Allele A 01 CGTAGCTTTGGCAGGTAAGGCGGCCAACGGGGGAGCTGCCCAGC
Allele K 01 CCGCTTGCT. .« v v it v it e i v naann L

Common primer PCR-

DGAT1-gene GAGCTACCCCGACAACCTGA product
Allele A 45 GCACCGTGAGCTACCCCGACAACCTGA 71 bp
Allele K 54 L e e 80 bp

Figure 5 — Aligning of the Nucleotide Sequence of DGAT]1 gene locus of the Bos taurus Flanked
with Primers DGAT1A + DGAT1K + DGATIR (Alleles A and K)

At the same time, to increase the specificity of the reaction, an unpaired nucleotide in the 3rd position
from the 3/- end of oligonucleotides is introduced into the allele-specific primers, as well as two additional
mismatch nucleotides in the 20th and 21st positions only in the DGATK primer.

The approved genotyping methods showed identical results of the evaluation of the allelic polymor-
phism of the DGATI gene in the sample of manufacturing bulls, whose data are presented in table 5.

Table 5 —Allelic polymorphism of the DGAT]1 gene in the studied sample of servicing bulls

Occurrence Frequency
genotypes alleles
N=70 x2
AA AK KK
A K
n % n % n %
38 543 28 40.0 4 5.7
0.74 0.26 0.24
E 38 543 27 38.6 5 7.1

Note: O — actually observed indicator, E — theoretically expected indicator.

So, bulls, which are mixed and pure bred Holstein cattle, the frequency of allele 4 was 0.74, allele B -
0.26, and genotype distribution was as follows: 44 - 38 heads (54.3%), AK - 28 heads (40.0%), KK -
4 heads (5.7%).

The observed frequency distribution of genotypes in the studied sample corresponds to the theo-
retically expected Hardy-Weinberg equilibrium distribution.

Conclusion. PCR-RFLP and AS-PCR methods for genotyping cattle using allelic variants 4 and K of
the DGATI gene effectively identified the analyzed genotypes, showing reliable results consistent with
each other, in accordance with the calculated data of alignment analysis, restriction mappings and mo-
deling of the generated profiles, comparable with the results of a previous study on the same sample of
manufacturing bulls [7].

— (4 ——
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'Byxkinpeceiinik chipa KaifHaTy, alKOrOIbCI3 KOHE MIAPAIl OHEPKACIOi FHUILIMH-3€PTTEY MHCTUTYTHI —
B. M. I'op6atoB aTtbiHIaFEl «A3BIK-TYJIIK OHIMACPiHIH ()eIepaIbIK FEUTBIMU OPTAJBIFBD)
DenepanapiKk MEMIIEKETTIK OF0/DKETTIH FRUTBIME MeKeMeciHiH ¢umuansl PFA, Mackey, Peceit,

2 AJIMaThl TeXHOJOTUAIBIK yHUBEPCHTETI, AnMaThl, Kasakcran

DGATI1 FEHI BOMBIHIIA IPI KAPA )KAHYAPJIAPBIH TEHOTUNITEH/IIPY
YIIIH PCR-RFLP ’K9HE AS-PCR 9/JIICTEPIH CbIHAKTAH OTKI3Y

Annoranusi. DGATI Bos taurus — Oyl MajiJplH CYTTUIIrHE KoHE canachlHa 9CEp €TETiH, ajIebIiK MNOIUMOP-
(u3mMai Oaranayna JUATHOCTHKAIBIK MOHI 0ap ipi Kapa jKaHyapbIHBIH Mail alMacyblHa KaTBICATHIH MaHBI3JIBI TCH.
Ocsl xyMBICTBIH MakcaTel — DGATI reHiHiH amrenpi HycKanapbiH KoinaHy apkeiibl PCR-RFLP xone AS-PCR
orepanysIapblH KYPri3yaiH OipkaTap oIiCTEpiH CHIHAKTAH OTKi3y, COAAaH KEiiH 3epTTeNreH jkaHyapJap yiriciHue
KOJITAaHBUTATBIH MOJICKYJIANBIK TEHETUKANBIK TOCULACPAiH YWISCIMIOUTrT TYPFBICBIHAA aJUIeNbIl HOIMMOP(U3MIL
Oaranay. 3epTTeyiep >KEPriTiKTi )KOHE Ta3a TYKbIM TONINTHH ipi Kapa Maisl OoifbiHImA Xyprizinmi. Bipikripinren
CUITLJII 9JIiCTIeH JKYPTi3UITeH MaNIBIH TOJBIK KOHCEepBileHTeH KaHbIHbIH yirinepineH JJHK anbramer. ['eHOTHOTINIKTIH
JIOJIeIIGHTeH d/IicTepl ecenTenreH aepekrepai tangayra coiikec, PCR xone RFLP npodunaepiMen renepanusiiaii-
THIH IIEKTEY/I KapTara TYCipy ’KoHE MoAeiblIeyTe colikec, 6ip-OipiHe CEeHIMII HOTIDKEIepre COHKec KeJeTiH Tajjaa-
HATBhIH TEHOTHIITEP THUIM/I TYp/ie aHBIKTAIIbI.

Tyiiin ce3nep: Bos taurus, DGATI, annens: renotun, resoruntey, TP, RFLP.

A. E. Psiooa', H. ¥O. MuxaiioBa’, X. X. F'niasmanos’,
H. B. Pikanosa’, 3. K. Acem6aera’, JI. E. HypmyxanGeroBa’

'Bcepoccnﬁcxnﬁ HAYYHO-HCCIIEIOBATEIBCKAN HHCTUTYT MMBOBAPEHHOM, 0€3aTKOTOJIEHON M BHHOIEIBYECKON
npombinuieHHOCTH — (hrman @TBHY «®HI numessix cucrem um. B. M. T'opbaroBa» PAH, Mocksa, Poccus,
* ATIMaTHHCKH# TeXHOJIOTHYECK i YHUBepcHTeT, AnMaThl, Kazaxcran

AITPOBALIMSA CIIOCOBOB NPOBEJEHUSA PCR-RFLP U AS-PCR
JJISI TEHOTHIIMPOBAHUSA KPYITHOI'O POI'ATOI'O CKOTA 11O 'EHY DGAT1

Annoranus. ['ed DGATI Bos taurus — X03sIICTBEHHO-IICHHBIN I'¢H JIMIKAAHOTO 0OMEHa y KPYITHOTO POraToro
CKOTa, BIMSIOIIMI Ha MOJIOYHYIO NMPOAYKTHBHOCTh M KaueCTBO MOJIOKA, OLIEHKA AJUIEIBHOIO MOJUMOp(pHU3Ma KO-
TOPOTO JMAarHOCTHYECKH 3HaunMa. Llenmbro Hacrosimied paOoThl SBIsUIAcCh arpoOarys psjaa criocoOOB MPOBEICHHS
PCR-RFLP u AS-PCR 1 réHOTUNMPOBAHUS KPYIHOIO POraToro CKOTa IO ajuleNbHBIM BapuaHTaM rena DGATI ¢
MOCJIEAYIONIEH OLIEHKOH aJuIeJIbHOTO MOJMMOp(H3Ma y UCCIIelyeMOi BHIOOPKH KUBOTHBIX B KOHTEKCTE COTJIACOBaH-
HOCTH MCITOJIb30BAaHHBIX MOJIEKYJIIPHO-TEHETHYECKHX MOIX010B. McciienoBanus MpoBeIeHBI Ha BEIOOPKE TOMECHOTO
U YACTOITOPOTHOTO TONITHHCKOTO cKoTa. Jkerpakuust JJTHK u3 06pa3moB 1enpHoi KOHCEPBUPOBAHHOW KPOBH KPYTI-
HOT'O POraToro CKOTa OCYIIECTBJICHA KOMOMHUPOBAHHBIM LIEJIOYHBIM CIOCO00M. ANPOOHUPOBAHHBIE COCOOBI I'EHO-
TUNUPOBaHUS 3P HEKTUBHO HASHTUGUIIMPOBAIN aHATIU3UPYEMbIEe TeHOTHIIBI, [I0KA3aB COIIACOBAHHbIE APYT C APYToM
JIOCTOBEPHBIE PE3YJIBTAThl, B COOTBETCTBUU C PACUETHBHIMU AAHHBIMU aHAIN3a BBIPABHUBAHHN, PECTPUKIIMOHHBIX
KapTUpoBaHMii 1 MojenupoBannii renepupyeMbix PCR u RFLP npoduiei.

Kuarwuesbie cioBa: Bos taurus, DGATI, amiens: renoturn, resorunuosanue, [11[P, RFLP.

Information about authors:

Ryabova Anastasia Evgenievna, Candidate of Technical Science, All-Russian Scientific Research Institute of
Brewing, Non-Alcoholic and Wine Industry — branch of the Gorbatov’s Federal Scientific Center of Food Systems of
RAS, Interbranch Scientific and Technical Center for Food Quality Monitoring Researcher; anryz@hotmail.com;
https://orcid.org/0000-0002-5712-2020

Mikhailova Irina Ur’evna, All-Russian Scientific Research Institute of Brewing, Non-Alcoholic and Wine
Industry — branch of the Gorbatov’s Federal Scientific Center of Food Systems of RAS, Interbranch Scientific and
Technical Center for Food Quality Monitoring Researcher; vogts-villa@mail.ru; https://orcid.org/0000-0002-1527-2880

Gilmanov Khamid Khalimovich, Researcher, All-Russian Scientific Research Institute of Brewing,
Non-Alcoholic and Wine Industry — branch of the Gorbatov’s Federal Scientific Center of Food Systems of RAS,
Interbranch ~ Scientific and Technical Center for Food Quality Monitoring; gilmanov.xx@mail.ru;
https://orcid.org/0000-0001-7053-6925




N E W S of the Academy of Sciences of the Republic of Kazakhstan

Rzhanova Irina Vladimirovna, Researcher, All-Russian Scientific Research Institute of Brewing, Non-Alcoholic
and Wine Industry — branch of the Gorbatov’s Federal Scientific Center of Food Systems of RAS, Interbranch Scien-
tific and Technical Center for Food Quality Monitoring; rzh.irina@mail.ru; https://orcid.org/0000-0003-4077-9605

Assembayeva Elmira Kuandykovna, Master of Technical Sciences, Senior Lecturer, Almaty Technological
University, Department of Food Biotechnology; elmiraasembaeva@mail.ru; orcid.org/0000-0001-7964-7736

Nurmukhanbetova Dinara Erikovna, candidate of engineering sciences, acting associate professor, Almaty
Technological University, Department of Food safety and quality; dinar2080@mail.ru; orcid.org 0000-0002-8939-6325

REFERENCES

[1] Tyulkin S.V., Akhmetov T.M., Valiullina E.F. and Vafin R.R. (2013). Polymorphism of Somatotropin, Prolactin,
Leptin, and Thyreoglobulin Genes in Bulls // Russian Journal of Genetics: Applied Research. 3(3): 222-224. doi:
10.1134/82079059713030118

[2] Vafin R.R., Rzhanova 1.V., Askhadullin D-L.F., Askhadullin D-r.F. etc. (2015). Identification of Triticum aestivum L.
genotype by Allelic Versions of Waxy-Genes and HMW Glutenin Subunits // Ecology, Environment and Conservation Paper.
21(Nov. Suppl. Issue): 137-143.

[3] Vafin R.R., Ravilov R.Kh., Gaffarov Kh.Z., Ravilov A.Z. etc. (2007). A Contribution to the Nomenclature and Classi-
fication of Chlamydiae // Mol. Gen. Mikrobiol. Virusol. 4: 17-25 (in Rus.).

[4] Vafin R.R., Khazipov N.Z., Shaeva A.Y., Zakirova Z.R., etc. (2014). Genotypic Identification of the Bovine Leukemia
Virus // Mol. Genet. Microbiol. Virol. 29(4): 195-203. doi: 0.3103/S0891416814040120

[5] Komisarek J., Michalak A. (2008). A Relationship Between DGAT1 K232A Polymporphism and Selected Reproductive
Traits in Polish Holstein-Friesian Cattle / Anim. Sci. Pap. Rep. 26(2): 89-95.

[6] Ahani S., Mashhadi M.H., Nassiri M.R., Aminafshar M. etc. (2015). Characterization of Single Nucleotide Poly-
morphism in Diacylglycerol Acyltransferase (DGAT1) gene loci of Iranian Holstein Cattle / Research Opinions in Animal and
Veterinary Sciences. 5(5): 231-236.

[7] Tyulkin S.V., Vafin R.R., Muratova A.V., Khatypov LI. etc. (2015). Development of a Method for PCR-RFLP on the
Example of DGAT1 gene in Cattle // Fundamental Research. 2: 3773-3775 (in Rus.).

[8] Berry D.P., Howard D., O’Boyle P., Waters S., etc (2010). Associations Between the K232A Polymorphism in the
Diacylglycerol-O-Transferase 1 (DGAT1) gene and Performance in Irish Holstein-Friesian Dairy Cattle // Ir. J. Agric. Food Res.
49(1): 1-9.

[9] Bovenhuis H., Visker M.H.P.W., Poulsen N.A., Sehested J., etc. (2016). Effects of the Diacylglycerol O-acyltransfe-
rase 1 (DGAT1) K232A Polymorphism on Fatty Acid, Protein, and Mineral Composition of Dairy Cattle Milk // J. Dairy Sci.
99(4): 1-11. doi: 10.3168/jds.2015-1046

[10] Cardoso S.R., Queiroz L.B., Goulart V.A., Mourdo G.B., etc. (2011). Productive Performance of the Dairy Cattle
Girolando Breed Mediated by the Fat-Related genes DGAT1 and LEP and their Polymorphisms // Res. Vet. Sci. 91(3): 107-112.
doi: 10.1016/j.rvsc.2011.02.006

[11] Komisarek J., Michalak A., Walendowska A. (2011). The Effects of Polymorphisms in DGAT1, GH and GHR genes
on Reproduction and Production Traits in Jersey Cows // Anim. Sci. Pap. Rep. 29(1): 29-36.

[12] Molee, Duanghaklang N. and Na-Lampang P. (2012). Effects of Acyl-CoA:diacylglycerol Acyl Transferase 1
(DGAT1) gene on Milk Production Traits in Crossbred Holstein Dairy Cattle // Trop. Anim. Health Prod. 44(4): 751-755.
doi: 10.1007/s11250-011-9959-1

[13] Petrov A.N., Galstyan A.G., Radaeva [.A., Turovskaya S.N. etc. (2017). Indicators of Canned Milk Quality: Russian
and International Priorities // Foods and Raw Materials. 5(2): 151-161. doi: 10.21179/2308-4057-2017-2-151-161

[14] Galstyan A.G., Petrov A.N., Radaeva [.A., Sarukhanyan O.O., etc. (2016). Scientific Bases and Technological
Principles of Gerodietetic Canned Milk Production // Voprosy pitaniia. 85(5): 114-119 (in Rus.).

[15] Asembaeva E.K., Galstyan A.G., Khurshudyan S.A., Nurmukhanbetova D.E., etc. (2017). Development of Technology
and Study of the Immunobiological Properties of a Sour Milk Beverage Based on Camel Milk // Voprosy pitaniia. 86(6): 67-73 (in Rus.).

[16] Vafin R.R., Tyulkin S.V., Zagidullin L.R., Muratova A.V., etc. (2016). Development of PCR Methods for Cattle Geno-typing
by Allelic Variants of DGAT1 Gene // Research Journal of Pharmaceutical, Biological and Chemical Sciences. 7(2): 2075-2080.

[17] Abdolmohammadi H., Atashi H., Zamani P. and Bottema C. (2011). High Resolution Melting as an Alternative Method
to Genotype Diacylglycerol O-acyltransferase 1 (DGAT1) K232A Polymorphism in Cattle // Czech Journal of Animal Science.
56(8): 370-376.

[18] Rashydov A.N., Spiridonov V.G., Konoval O.N. and Melnychuk M.D. (2010). Identification of Allele Variants of
Cattle Milk Productivity Genes using PCR and the Anti-Primer Method // Cytology and Genetics. 44(5): 272-275.

[19] Tyulkin S.V., Vafin R.R., Zagidullin L.R., Akhmetov T.M., etc. (2018). Technological Properties of Cows Milk with
Different Genotypes of Kappa-Casein and Beta-Lactoglobulin // Foods and Raw Materials. 6(1): 154-162. doi: 10.21603/2308-
4057-2018-1-154-162

[20] Gaudet M., Fara A.G., Beritognolo L., Sabatti M. (2009). Allele-specific PCR in SNP Genotyping // Methods Mol.
Biol. 578: 415-424. doi: 10.1007/978-1-60327-411-1 26

[21] Turovskaya S.N., Galstyan A.G., Radaeva [.A., Petrov A.N., Illarionova E.E., Ryabova A.E., Assembayeva E.K., Nur-
mukhanbetova D.E. (2018). Scientific and practical potential of dairy products for special purposes // News «Series of Geology
and Technical Sciences». N 6. P. 16-22. ISSN 2224-5278. https://doi.org/10.32014/2018.2518-170X.31




N E W S of the Academy of Sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmiieHHs cTaTbU Ui My OJIMKALMK B )KYypHaJIe CMOTPETh Ha CalTe:

www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://www.geolog-technical.kz/index.php/en/

Bepctka /. H. Kankabexogoii

IToxmwucano B meuats 11.06.2019.
®dopmar 70x881/8. Bymara odeernas. [leuars — puzorpad.
15,7 n.1. Tupax 300. 3aka3s 3.

Hayuonanvnas akademus nayx PK
050010, Armamur, ya. [llesuenxo 28, m. 272-13-19, 272-13-18



