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Abstract. Differentiation of closely related biological species using molecular genetic analysis is important for breed-
ing farm animals, creating hybrid lines, maintaining the genetic purity of breeds, lines and layering. Bos grunniens and
Bos taurus differentiation based on STR locus polymorphism will help maintain the genetic isolation of these species
and identify hybrid individuals. The aim of this study is to assess the differentiating potential of 15 microsatellite loci
to distinguish between domestic yak (B. grunniens) bred in the Kalmak-Ashuu highland region (Kochkor district, Naryn
region, Kyrgyz Republic) and cattle (B. taurus) of three breeds (Aberdeen-Angus, Holstein and Alatau) using molecular
genetic analysis. The samples were genotyped at 15 microsatellite loci (ETH3, INRA023, TGLA227, TGLA126, TGLA122,
SPS115, ETH225, TGLA53, BM2113, BM1824, ETH10, BM1818, CSSM66, ILSTS006 and CSRM60). Twelve of the loci were
from the standard markers panel recommended by ISAG. Statistical analysis was performed using GenAIEx v.6.503,
Structure v.2.3.4, PAST v.4.03, and POPHELPER v1.0.10. The analysis of the samples’ subpopulation structure using
the Structure v.2.3.4 and 15 STR locus genotyping showed that the accuracy of assigning a sample to B. taurus was
99.6 £ 0.4 %, whereas the accuracy of assigning a sample to B. grunniens was 99.2 +2.6 %. Of the 15 STRs, the greatest
potential to differentiate B. grunniens and B. taurus was found in those with the maximal calculated FST values, includ-
ing BM1818 (0.056), BM1824 (0.041), BM2113 (0.030), CSSM66 (0.034) and ILSTS006 (0.063). The classification accuracy
of B. grunniens using only these five microsatellite loci was 98.8 + 3.4 %, similar for B. taurus, 99.1 +1.2 %. The proposed
approach, based on the molecular genetic analysis of 5 STR loci, can be used as an express test in Kyrgyzstan breeding
and reproduction programs for B. grunniens.

Key words: domestic yak; Bos grunniens; cattle; Bos taurus; DNA; microsatellite markers; STR; genotyping; differentiation.

For citation: Chekirov K.B., Isakova Zh.T,, Kipen V.N., Irsaliev M.I., Mukeeva S.B., Aitbaev K.A., Sharshenalieva G.A., Beyshe-
nalieva S.B., Kydyralieva B.U. Differentiation of Bos grunniens and Bos taurus based on STR locus polymorphism. Vavilov-
skii Zhurnal Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding. 2023;27(5):488-494. DOI 10.18699/VJGB-23-59

Ouddepenuuanus Bos grunniens vi Bos taurus Ha OCHOBaHUU
rnonumopdusma STR-JIOKYCOB

K.B. Yexupos!, XX.T. Vcaxosa® @, B.H. Kunenn?, M.J. Vipcaanes?, C.B. Myxeesa?, K.A. Aitr6aes?, I.A. lllapmenaauesa’,
C.B. Beitenaanena?, B.Y. Kviabipaanenal

T Kbiproiscko-TypeLikuii yHuBepcuteT «MaHac», Bulkek, Kbiprbisckas Pecry6nika

2 HayuHo-1CCeaoBaTeNbCKUI UHCTUTYT MONEKYNAPHOI GUONIOMAN 1 MeAULMHBI, Buillikek, Kbiprbisckas Pecny6nnka
3 NHcTUTyT reHeTIkm 1 unTonorvn HaumoHanbHol akapemum Hayk benapycu, MuHck, Pecny6inka Benapych

4 KbIprbi3ckiil rocyaapCcTBeHHbIN yHuBepcuTeT nm. V. Apabaesa, bulikek, Kbiprbisckas Pecny6nvika

® jainagul@mail.ru

AHHoTayus. JuddepeHumanms 6a13KOPOLCTBEHHbIX OUMONOrMYECKUX BUAOB C UCMONb30BAaHNEM METOLOB MOJEKY-
NAPHO-TeHETNYECKOro aHanv3a MMeeT BaXKHOe 3HaueHne 418 CeNeKLMOHHbIX MPOLIECCOB NP Pa3BeAeHNIN CeNTbCKOXO-
3ANCTBEHHDBIX >KUBOTHbIX, CO3JaHUN FTMOPVAHBIX IMHWIA, NOAAEPKAHNUN FEHETUYECKON YNCTOTbI MOPOS, IMHWIA, OTBOAOK.
Mopaxon kK anddepeHumaumm Bos grunniens n Bos taurus Ha ocHoBaHWK nonumopdursma STR-nokycos byaeTt cnoco6-
CTBOBAaTb NOAAEPKAHMIO FEHETUUYECKON 060COONEHHOCTN AaHHbIX BUAOB U, KaK CNeACTBUE, BbIABIEHNIO MMOPULHbIX
ocoben. Llenbio nccnepoBaHua 6bina oueHka AnddepeHumpytowero noteHumana 15 MUKPOCATENAUTHBIX TOKYCOB
InA pasnnyeHns ocobeir foMallLHero sika (B. grunniens), pa3BoAMMbIX B BbICOKOTOPHOM pervoHe Kanmak-Auwyy (Kou-
KopcKuin paiioH, HapblHckaa obnacTb, Kbiprbisckasa Pecrny6nuka), n KpynHoro poratoro ckota (B. taurus) Tpex nopop
(abepaunH-aHrycckas, rofiluTUHCKasA 1 anaTayckas) C UCNonb30BaHNEM MOMEKYNSPHO-FeHETUYECKOro aHanm3a. Obpas-
bl 66NV FeHOTUNMPOBaHbI Mo 15 MukpocaTennuTHbIM flokycam (ETH3, INRA023, TGLA227, TGLA126, TGLA122, SPS115,
ETH225, TGLA53, BM2113, BM1824, ETH10, BM1818, CSSM66, ILSTS006 1 CSRM60). [IBeHaaLaTb 13 paccMaTpUBaeMbixX

© Chekirov K.B., Isakova Zh.T., Kipen V.N,, Irsaliev M.I., Mukeeva S.B., Aitbaev K.A,, Sharshenalieva G.A., Beyshenalieva S.B., Kydyralieva B.U., 2023
This work is licensed under a Creative Commons Attribution 4.0 License


https://vavilovj-icg.ru/

K.b. Yeknpos, X.T. cakoBa, B.H. Kunexb, M.1. Npcanwes ...
lA. WapweHanuesa, C.b. beweHannesa, B.Y. Kbiabipanuesa

2023
275

NunddepeHumauna Bos grunniens v Bos taurus
Ha ocHoBaHUW nonumopdusma STR-noKycoB

STR-NOKyCOB COCTaBNANM CTaHAAPTHYIO NaHeNb MapKepoB, pekomeHAoBaHHYo ISAG. CTaTucTnyecknini aHanus faHHbIX
npoBoAWAN C UCNonb3oBaHWem nporpamm GenAlEx v.6.503, Structure v.2.3.4, PAST v.4.03 n POPHELPER v1.0.10. AHa-
nun3 cybnonynAuMoHHOM CTPYKTYpPbl UCCefyeMbIX BbIOOPOK B nporpamme Structure v.2.3.4 No faHHbIM FreHOTUNMPO-
BaHVA 15 STR-NOKYCOB nokasaJi, 4To TOYHOCTb OTHeceHUa obpasua K B. taurus coctasuna 99.6+0.4 %, K B. grunniens -
99.2+2.6 %. Hanbonblumm noteHumanom ana auddepeHumaumm B. grunniens v B. taurus obnaganv Te NOKyCbl, Ans
KOTOPbIX paccymMTaHHble 3HayeHuns nokasatena FST oka3anucb makcumanbHbiMu — BM1818 (0.056), BM1824 (0.041),
BM2113 (0.030), CSSM66 (0.034) 1 ILSTS006 (0.063). TouHOCTb Knaccudukaumu B. grunniens ¢ NCNoNb30BaHNEM TONIbKO
3TUX NATU MUKPOCATENNIUTHbIX JIOKYCcOB cocTaBuna 98.8+ 3.4 %, B. taurus — 99.1 + 1.2 %. NpeanoxeHHbI HaMX NOAXOA,
OCHOBaHHbI Ha MONEKYNIAPHO-TeHETNYECKOM aHanmn3e NATK STR-NOKYCoB, MOXKeT ObiTb MCMONb30BaH B KayecTBe SKC-
npecc-Tecta B CENeKLMOHHbIX 1 BOCMPOM3BOAMTENbHbIX Mporpammax KoiprbisctaHa ana B. grunniens.

KntoueBble cnoBa: foMalHW AK; Bos grunniens; KpyrnHbiv poratbivi CKoT; Bos taurus; OHK; MukpocaTennuTHble MapKepbi;

STR; reHoTunupoBaHune; auddepeHumauma.

Introduction

Kyrgyzstan is characterized by a variety of natural and cli-
matic conditions, therefore, animal husbandry may vary a lot
between locations. Thus, breeding yaks at high altitude makes
much sense given that the natural conditions are favorable
for the species. In contrast, breeding cattle develops more at
low and middle altitudes. Compared to cattle, yaks use low-
growth pasture feed better, and in winter they extract it from
under a snow cover 10—15 cm thick. Yak meat is not inferior
to beef and is rich in proteins, as well as trace elements vital
for humans. Although yak milk output is low, their milk is
known for the high content of fat (5.5-8.6 %), phosphorus
(0.28 %) and calcium (0.30 %) (Abdykerimov, 2001). The yak
not only produces milk, meat, skin and wool, but is also used
for transport by people in the highlands of Asia (Chertkiev,
Chortonbaev, 2007). Yak is a very strong alternative for do-
mestic cattle, easy to breed at high altitude with a very harsh
and cold climate. Yaks have thick subcutaneous fat, covered
with thick long hair, as well as sharp “steel” hooves that allow
them to move along very steep, rocky trails, unattainable for
any other livestock.

Unlike the common cattle, which is currently bred on all
continents, domestic yak has a very small geographical dis-
tribution area, which is limited to the mountainous regions of
Central Asia (Jacques et al., 2021). The reason for this, ac-
cording to (Luz, 1936), is the animal itself. Domestic yak, as
well as its wild relative, the Tibetan yak, is perfectly adapted
to the conditions of high altitude and mountain plateaus (Lyz,
1936). They both live in the harsh climate of the highlands,
where the annual temperature is close to zero for more than
eight months a year, and the minimal temperature can drop
to =50 °C. In such harsh conditions, yaks live all year round
in the open air on pasture.

One of the ways to further intensify yak breeding as an
independent branch of animal husbandry is to improve
breeding technology, yak breeding and productive qualities,
expand knowledge on their biology, as well as increase meat
productivity. The study of yak genetic characteristics allowing
them to live in the harsh climate of the highlands is of great
practical interest.

Currently, the most convenient genetic markers describing
genetic structure of different animal species, including yaks
and cattle, are polymorphic microsatellite DNA loci (STR,
short tandem repeat), which have a codominant nature of
inheritance and serve as an indispensable tool to study genetic

differences not only between animals, but also populations of
the same breeds, as well as between breeds.

The aim of this study is to evaluate the differentiating poten-
tial of 15 STR loci (ETH3, INRA023, TGLA227, TGLA126,
TGLA122, SPS115, ETH225, TGLAS3, BM2113, BM1824,
ETH10, BM1818, CSSM66, ILSTS006 and CSRM60) to
distinguish individuals of Bos grunniens and Bos taurus.

Materials and methods

The biological material for molecular genetic research was
blood samples taken from adult livestock, including 55 domes-
tic yaks (B. grunniens) bred in the Kalmak-Ashuu highland
region (Kochkor district, Naryn region, Kyrgyz Republic),
which comprised a sample called YAK, as well as blood DNA
samples taken from an adult herd of 145 cows (B. taurus)
of three breeds, including Aberdeen-Angus (n = 45, sample
ABR), Holstein (n = 50, sample HOL) and Alatau (n = 50,
sample ALA). All applicable international, national and/or
institutional principles for the care and use of animals have
been observed.

DNA isolation was carried out by phenol-chloroform
extraction (Sambrook, Russell, 2001). The samples were
genotyped by 15 microsatellite loci. Of the analyzed STR
loci, 12 were the standard markers panel recommended by the
International Society of Animal Genetics (ISAG), including
ETH3,INRAO023, TGLA227, TGLA126, TGLA122, SPS115,
ETH225, TGLAS3,BM2113,BM1824, ETH10 and BM1818.
Microsatellite loci CSSM66, ILSTS006 and CSRM60 were
analyzed additionally. Oligonucleotides sequence is shown
in Table 1.

PCR was analyzed using capillary electrophoresis via
an automatic genetic analyzer with a laser-induced fluores-
cence detection Applied Biosystems 3500 (ThermoFisher,
USA). Samples validated using the COrDIS Cattle kit (LLC
“GORDIZ”, Russian Federation) were used as a reference for
allelic calculation.

Statistical analysis was carried out using GenAlEx v.6.503
(Peakall, Smouse, 2012), Structure v.2.3.4 (Pritchard et al.,
2000), PAST v.4.03 (Hammer et al., 2001) and POPHELPER
v1.0.10 (Francis, 2016). GenAlEx v.6.503 was used to estimate
genetic distances using the AMOVA (analysis of molecular
variation) method; Structure v.2.3.4 was used to calculate
the Q criterion, which characterizes the attribution of each
individual to the corresponding cluster (subgroup within the
group); POPHELPER v1.0.10 web application was utilized
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Table 1. Oligonucleotides sequence for 15 STR loci
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STR locus Primer-F (5'>3) Primer-R (5'>3") Reference
“cssmes AATTTAATGCACTGAGGAGCTTGG ACACAAATCCTTTCTGCCAGCTGA | Barendseetal, 1994
Bwis2a GAGCAAGGTGTTTTTCCAATC CATICTCCAACTGCTTCCTTG
sestis AMAGTGACACAACAGCTTCACCAG . AACCGAGTGTCCTAGTTTGGCTGTG | Bovine Genome Project
CsRMe0 . AAGATGTGATCCAAGAGAGAGGCA . AGGACCAGATCGTGAAAGGCATAG
Bwisis AGCTGGGAATATAACCAMAGG . AGTGCTTTCAAGGTCCATGC | Bishopetal, 1994
LSTS006  TGICTGTATTICTGCTGTGG . ACACGGAAGCGATCTAAACG | Brezinskyetal, 1993
TalA227 GGAATTCCAAATCTGTTAATTTGCT . ACAGACAGAAACTCAATGAAAGCA Georges, Massey, 1992
TGlA26 CTAATTTAGAATGAGAGAGGCTTCT  TTGGTCCTCTATTCTCTGAATATTCC
TalA122 . AATCACATGGCAAATAAGTACATAC CCCTCCTCCAGGTAAATCAGE
TGLAS3 GCTTTCAGAAATAGTTTGCATTCA . ATCTTCACATGATATTACAGCAGA
EHI GAACCTGCCTCTCCTGCATTGG ACTCTGCCTGTGGCCAAGTAGG ~ Toldoetal, 1993
ETHIO GTTCAGGACTGGCCCTGCTAACA CCTCCAGCCCACTTTCTCTTCTC
ETH225 GATCACCTTGCCACTATTTCCT . ACATGACAGCCAGCTGCTACT Steffenetal, 1993
BM2I13 GCTGCCTTCTACCAAATACCC CTTCCTGAGAGAAGCAACACC
NRAOZZ GAGTAGAGCTACAAGATAAACTTC  TAACTACAGGGTGTTAGATGAACTC  Vaimanetal, 1994

for graphical interpretation of results obtained in Structure
v.2.3.4, whereas PAST v.4.03 was used to plot the main com-
ponents based on the calculation of genetic distances using
the AMOVA method.

Results and discussion

The analysis of the subpopulation structure of B. grunniens and
B. taurus using the Structure v.2.3.4 program on the genotyp-
ing data of 15 STR loci, as well as the graphical representation
showing the assignment of individuals to a specific group,
produced by the POPHELPER v1.0.10 web application, is
shown in Figure 1.

As a result of the simulation (the duration of the burn-in
5000, the number of MCMC (Markov chain Monte Carlo)
repetitions after the burn-in 50,000, 10 iterations), we found
four distinct clusters (K = 4, AK = 83.2). Structure v.2.3.4,
according to the method of J.K. Pritchard (Pritchard et al.,
2000), allowed to compute the Q criterion, which character-
ized the assignment of each individual to a group (species) for
four samples, including ABR, HOL, ALA and YAK. Q>75 %
in the ABR sample was found in 88.9 % (40/45) individuals,
accuracy 94.4 + 5.7 %; HOL, in 82.0 % (41/50), accuracy
95.8+3.3 %; ALA, in 90.0 % (45/50), accuracy 96.3 +4.3 %;
and YAK, in 98.2 % (54/55), accuracy 98.3 + 3.2 %. When
combining three B. taurus samples into one (COW) and ana-
lyzing only two groups —COW and YAK, Q >75 % was identi-
fied in 100 % (145/145) individuals, accuracy 99.6 = 0.4 % in
the first group and in 98.2 % (54/55), accuracy 99.2 £2.6 %
in the second group.

Based on the genetic distances analysis calculated using
the AMOVA algorithm, we constructed a graph of principal
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component analysis (PCA) (Fig. 2). COW and YAK groups
on the graph are spaced relative to each other and form two
non-overlapping arrays.

Of all 15 STR loci analyzed in the study, including ETH3,
INRAO023, TGLA227, TGLA126, TGLA122, SPS115,
ETH225, TGLAS3, BM2113, BM1824, ETH10, BM1818,
CSSM66, ILSTS006 and CSRM60, those with the high-
est calculated Fg had the greatest potential to differentiate
B. grunniens and B. taurus (Table 2).

A similar approach aimed to develop an algorithm to dif-
ferentiate evolutionarily close animals using STR loci was
described in (Re¢bata et al., 2016; Nosova et al., 2020).

The highest calculated Fg values are shown for BM1818,
BM1824,BM2113, CSSM66 and ILSTS006 STR loci. Table 3
summarizes the allelic diversity and allele frequency for the
STR loci listed above.

As a result, the representation of major alleles was very
different between COW and YAK groups. In particular, ‘256°,
258’ and ‘262’ (the total frequency of prevalence was 84.1 %)
were the major alleles for BM 1818 in the COW group, whereas
262’ (occurrence 56.4 %) was major for the YAK group. For
BM1824, the difference in the frequency of 195’ allele in
two groups was 24.0 % (COW —18.3 %, YAK —41.8 %), and
22.0 % (COW —35.2 %, YAK — 12.7 %) for <187 allele. The
most common alleles for the BM2113 STR locus in the YAK
group were ‘128’ (23.6 %) and ‘130’ (27.3 %), while total
frequency of these alleles in the COW group was only 17.2 %.

A similar trend was observed for the CSSM66 locus, and
there was a significant difference in the frequency of ‘172’,
‘178, °180°, 184’ and ‘190’ alleles. ‘294’ (42.7 %) was the
most common allele in the ILSTS006 locus for the YAK group,
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Fig. 1. Genetic structure of the studied samples for the most probable cluster count (K) from 2 to 10.
ABR - Aberdeen-Angus, HOL - Holstein, YAK — domestic yaks, ALA - Alatau.
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Fig. 2. Principal component analysis (all 15 STR loci).
Table 2. Differentiating potential of 15 STR loci (locus-by-locus AMOVA analysis for COW and YAK groups)
STR-locus Fsr p-value STR-locus Fsr p-value STR-locus Fsr p-value
BM1818 0.056 <0.001 ETH10 0.017 <0.001 SPS115 0.024 <0.001
BM1824 0.041 <0.001 ETH225 0.013 <0.001 TGLA122 0.018 <0.001
BM2113 0.030 <0.001 ETH3 0.028 <0.001 TGLA126 0.017 <0.001
CSRM60 0.018 <0.001 ILSTS006 0.063 <0.001 TGLA227 0.022 <0.001
CSSM66 0.034 <0.001 INRAO23 0.023 <0.001 TGLAS53 0.029 <0.001

Note. Values in bold are greater than 0.03.

whereas 286° (11.4 %), 290 (12.8 %),

292’ (23.8 %) were the most prevalent in COW. Table 4 sum-
marizes private alleles for these STR loci.

Based on the data obtained, a repeated analysis of the sub-
population structure was completed using Structure v.2.3.4

2727 (19.3 %) and
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only for 5 out of 15 STR loci, as a result of genotyping analysis
(Table 5). Table 3 presents allelic diversity and allele preva-
lence for these STR loci.

As aresult of the simulation with Structure v.2.3.4 (the du-
ration of the burn-in 5000, the number of MCMC repetitions
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Table 3. The allele frequency of five STR loci with the highest differentiating potential according to F; values

for B. grunniens and B. taurus

Allele B. taurus

B. grunniens

after the burn-in 50,000, 10 iterations), we found four distinct
clusters (K =4, AK = 119.7). Structure v.2.3.4, according to
the method of J.K. Pritchard (Pritchard et al., 2000), allowed
to compute the Q criterion, which characterized the assignment
of each individual to a group (species) for four samples, includ-
ing ABR, HOL, ALA and YAK. Q >75 % in the ABR sample
was found in 88.9 % (40/45) of the individuals, accuracy
92.6+5.8 %; HOL, in 68.0 % (34/50), accuracy 92.4 + 6.2 %;
ALA, in 82.0 % (41/50), accuracy 93.2 + 5.6 %; and YAK,
in 96.4 % (53/55), accuracy 97.7 = 3.4 %. To improve the ac-
curacy of individuals differentiation in the Holstein breed, the
list of analyzed STR loci should be further expanded, starting
with ETH3, TGLA126 and TGLA122.
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Allele B. taurus B. grunniens

In total, differentiation accuracy based on BM1818,
BM1824, BM2113, CSSM66 and ILSTS006 STR lociin YAK
(B. grunniens) was 98.8 + 3.4 %, and 99.1 + 1.2 % in COW
(B. taurus). Thus, differentiation accuracy was not lost even
when 5 STR loci out of 15 were analyzed.

Earlier, Inter Simple Sequence Repeats of yak-cattle hybrids
were studied at the Institute of General Genetics RAS, and
a species-specific pattern of eight ISSR fragments for yak was
found in yak and F, hybrids populations (Stolpovsky et al.,
2014). Also, the allele depository of yaks and their hybrids
with B. faurus was assessed earlier using microsatellite analy-
sis, yielding high genetic diversity for F, hybrids in compari-
son with the original species (Al-Kaisy, 2011). Our study did
not confirm hybrid individuals of B. grunniens and B. taurus.
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Table 5. Differentiating potential of five STR loci

for COW and YAK (locus-by-locus AMOVA analysis)
Group STR locus Allele Frequency STR locus YAK/COW YAK/ABR/HOL/ALA
cow BM1818 266 0.048 Fsr p-value Fsr p-value
YAK 276 0.027 BM1818 0.056 <0.001 0.207 <0.001
cow 264 0.021 BM1824 0.041 <0.001 0.158 <0.001
cow 250 0.010 BM2113 0.030 <0.001 0.130 <0.001
cow 272 0.003 CSSM66 0.034 <0.001 0.113 <0.001
cow 274 0.003 ILSTS006 0.063 <0.001 0.188 <0.001
cow BM1824 193 0.010
cow BM2113 152 0.069 Barendse W., Armitage S.M., Kossarek L.M., Shalom A., Kirk-
......................................................................................... patrick B.W., Ryan AM.. Clayton D., Li L. Neibergs H.L..
COW ...................... 124 ....................... 0059 ................... Zhang N., Grosse W.M., Weiss J., Creighton P., McCarthy F.,
CcowW 132 0.003 Ron M., Teale A.J., Fries R., McGraw R.A., Moore S.S., Georg-
..................................................................................................................... es M., Soller M.’ Womack J.E" Hetzel D.J.S. A geneth llnkage map
wow CSSMe6 T2 0031 of the bovine genome. Nat. Genet. 1994;6(3):227-235. DOI 10.1038/
YAK 198 0.009 _ng0394-227.
..................................................................................................................... Bishop M.D., Kappes S.M., Keele J.W., Stone R.T., Sunden S.L.F,,
cow ILSTS006 278 0.055 Hawkins G.A., Toldo S.S., Fries R., Grosz M.D., Yoo J., Beattic C.W.
""""""""""""""""""""""""""""""""""""""""""""""""""""" A genetic linkage map for cattle. Genetics. 1994;136(2):619-639.
v S 0052 . DOI 10.1093/genetics/136.2.619.
COW 296 0.028 Bovine Geqome Project. Baylor Coll.ege of Medicine Human Genome
----------------------------------------------------------------------------------------- Sequencing Center. Genome Bovine Whole Genome Assembly re-
YAK 298 0.009 lease Btau_3.1. URL: http://www.hgsc.bcm.tme.edu/projects/bovine/
......................................................................................... (Application 25.07.2022).
YAK ................................................... 300 ....................... Qip.p.? ................... Brezinsky L., Kemp S.J., Teale A.J. ILSTS006: a polymorphic bovine
microsatellite. Anim. Genet. 1993;24(1):73. DOI 10.1111/j.1365-
2052.1993.tb00933 .x.
Chertkiev Sh.Ch., Chortonbaev T.J. Scientific Basis for the Formation
Conclusion of Meat Productivity of Yaks in Ontogeny. Bishkek, 2007. (in Rus-

This study assessed the differentiating potential of 15 STR loci,
including ETH3, INRA023, TGLA227, TGLA126, TGLA122,
SPS115, ETH225, TGLAS3, BM2113, BM1824, ETH10,
BM1818, CSSM66, ILSTS006 and CSRM60 for B. grunniens
and B. taurus individuals, as well as attempted to identify
hybrids of these species.

According to the subpopulation structure analysis, follow-
ing genotyping of 15 STR loci, the classification accuracy of
B. grunniens individuals was 99.1 £ 1.2 %, and 99.6 + 0.4 %
for B. taurus. When the number of STI loci used for decision
was limited to five, including BM1818, BM 1824, BM2113,
CSSM66 and ILSTS006, the differentiating potential of
which, according to Fg;, was the greatest and varied from
0.030 to 0.063, the classification accuracy for B. grunniens
was 98.8 £ 3.4 %, and 99.1 = 1.2 % for B. taurus.

Thus, we conclude that the analysis of even a small number
of STR loci allows to ascertain differentiation of domestic
yak and three breeds of cattle (Aberdeen-Angus, Holstein
and Alatau) bred in Kyrgyzstan. At the same time, further
research is needed in the longer run to more accurately clas-
sify differentiation potential for selected loci.
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