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Study on genetic diversity and characteristics of Kazakhstan original horses
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Horse is the domestic animal that have had the greatest impact on human civilization and history as a means of
transportation, locomotion, agriculture and also warfare. Domestication of horse are believed to have occurred in Central
Asia about 5,500 years ago. In particular, northern Kazakhstan is a most possible domestication center of horse. In the
present study, haplotypes of mitochondrial DNA and Y-chromosome SNPs were investigated in the native horses and
crossbred from native horse of Kazakhstan to obtain useful information for understanding the origin and spread of
domestic horses. In addition, since selective breeding for the desirable traits such as coat color and physical performance
has been carried out in domestic animals, the allele frequencies of the genes associated with these traits were also
investigated to obtain information related to the process of past selective breeding.

Firstly, haplotypes of mtDNA and Y chromosome in Kazakhstan native horse, Adaeve and Zhabe were investigated.
The results indicate that the Kazakhstan local horses have high genetic diversity with ancestral genetic features in
maternal lineage but low genetic diversity with haplotypes different from those of other Asian native horses in paternal
lineage. Genotyping of the genes associated with coat color and body composition indicated that ancestral feature of
coat color represented by Dun coat colors and dorsal stripe are present in these population the populations have not been
under strong selection pressure for particular body composition and locomotion traits. Next, haplotypes of mtDNA D-
loop region and Y chromosomal were investigated in 22 Kushum horses, a relatively new breed of horses established
cross between Kazakhstan local horse and exotic breeds. The results are in concordant with the documented origins of
this breed and with high genetic diversity in maternal lineage and low genetic diversity in paternal lineage. Genotyping
results of the genes associated locomotion traits in Kushum horses indicated the allele frequencies might reflect the
historical demand for the breeding of Kushum horse as military purpose.

Since Asian native horse have Y chromosomal haplotypes different from European and Middle Eastern horse, the
observed Y chromosomal haplotype of Kazakhstan native horses suggest that the Asian native horses did not originate
from the early domestic horse population in Central Asia. The present findings of high genetic diversity of maternal
lineage with ancestral type mtDNA haplotypes, low genetic diversity of paternal lineage with European and Middle East
type Y chromosomal haplotypes and presence of ancestral type alleles of coat color gene could be important for

understanding the process of domestication and spreading of horses in Eurasian continent.
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AIRIENE, P TAZEHEDOT<IZONT, 2 b3y KUY TDNA (mDNA) 5 X OYREEDONT 7 X A
TERAWT IR SEMOBRISHEME AT 5 &3S, v~D 0L S OEIZE D 2 EERENEE I8
22 EHNT I b OEMOBEIIREA A GNCT 22 L 2R AT LD TH Y, ZOERFERIILLTOHE
D Thd,

AT, ETRREET D ENMBN TS mDNA @ D-loop fEIE DO ILE SN S, B 7 2 & [HE
BOUSIZONTEDNT O H A T O EFN, ZORER, Zh b0y v ERORROBRHZEENME LS <,
FBAPHEM EBEZ DN TWAINT B XA TERFOZEEH LN LTS, £2, KRBT D Y Yifh
K EO—HHZI (SNPs) Z# FHWT Y Retaffo T a X A4 T 2GR, EOFER, LKROBIBHIZERMEITIK S,
FIMOT CTIEREEA L IZR R DNT 0L A TEREOZEEPLNIILTND, I, VvDEA, K
L BERICBIET 5 Z & A STV DR 10 OB T OERIZOWTEEMF TONMET R, TOREE,
(AR, BRI B 2 8 s 7 TSN LB AR T O 0 M IR 2l im T R o, Zhoov~TiL, Zhbi®
BIZET D3OI TON T eh o AR Z I O LT D, —J, BEICEET BT T, %
AT ZIZHLNDERTE LI D BEAORNBIE T3 @ WBEE CHE L, BAICE L XA OBE % 7%
LTWHZ EZHLMNIL TS,

Plb, RFFRIEHF T AZ VEAEDT~IZBIT D mtDNA BE QXY Je@afko7 a4, FHEEEICH
D LBBETORMNGEIBE T OHHD, FEV~OHREARIKICET 2 EBELRMAEZH- O TH Y, Y5
B ORI T TERBIIRE <, vz Nguyen Ba Trung KixtE+ (B2 OFENMEZITHIEENH D
HOEHE LT,



