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Abstract: [Objective] The study was to detect the genetic diversity and origin of Mongolian horses,
mitochondrial DNA of 247 bp from Mongolian horses was analyzed. [Method) Mitochondrial D-loop se-
quences of 247 bp from 21 Mongolian horse samples,together with data available from GenBank including
43 Mongolian horses, horses across the world, Przewalskii and ancient horse of Inner Mongolian Region
were analyzed by PCR,sequencing and bioinformatics methods. [Result] The results revealed that a total of
39 haplotypes with 37 polymorphic sites were found in 64 D-loop sequences of Mongolian horses. The nu-
cleotide diversity (7) and haplotype diversity (h) estimated were 0. 027 5640, 009 67 and 0. 97940. 007,
respectively, showing rich mitochondrial genetic diversity in Mongolian horses. Phylogenetic analysis based
on the published domestic horse,Przewalskii, Mongolian horses and ancient horse sequences collected from
GenBank,revealed that Mongolian horses fall into lineages A,B,C,D,E and F. [Conclusion) Mongolian
horses demonstrated multiple maternal origins, which is almost consistent with that of ancient Chinese hor-

ses. Mongolian horses might play important roles in the origins of domestic horses in Northern China.
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AR . 5391 H GenBank 2L KRR D (43
FE5E 5 il TR [CHF S 4 1 074 4% mtDNA D-
loop [X 247 bp [FFIERHHIMEHGR 1 5% 2),

ZH S mtDNA D-loop RFE 5 H GenBank RS

Mongolian horses mtDNA D-loop sequences collected from GenBank

it Al Breed

GenBank % 55 GenBank accession number

i (43)

Mongolian horse

DQ297622—DQ297633,DQ297637 —DQ297638, DQ327986 —DQ328001, AF014413 — AF014415, AF072996,
AB329587,AB329592, AB329604 , AB329606, AB329618,AB329622 — AB329623, AB329625, AB329628
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Table 2

O mtDNA D-loop X F 5 #J GenBank RS

Horse mtDNA D-loop sequences collected from GenBank

it Al Breed

GenBank % 5% %5 GenBank accession numbers

R (432)
Europe

AF481247— AF481258, AF481291 — AF481323, AJ413672 — AJ413681, AJ413682 — AJ413723, AJ413731 —
AJ413735,AJ413825 — AJ413828, AJ413833 — AJ413901, AJ413919 — AJ413926., AY246186 — AY246194,
AY246209— AY246230, AY246236 — AY246241, AY24624 — AY246258, AY057409 — AY057435, AF168689
— AF168705,AY462421 —AY432455,DQ327852—DQ328057,EU580148 —EU580172

P IE FIEE P (135)
Middle Asia and Africa

AF481232— AF481246, AF481259 — 481290, AJ413629 — AJ413648, AJ413650 — AJ413657, AJ413724 —
AJ413730,AY246174—AY246185,AY246195— AY246200, AF465995— AF466005, AF132568 — AF132594

PHEEAE (211

AJ413615 — AJ413628, AJ413649, AJ413658 — AJ413671, AJ413736 — AJ413745, AJ413901 — AJ413918,
AY246231— AY246235,AY246242— AY246247, AY246259 — AY246265, AY293975— AY293984, AY525091

Tberia —AY525096,AY805641— AY805664,EU256606—EU256605, EF014970— EF014989, EF686021 — EF686045

AF481324— AF481334, AY246201 — AY246208 ( Korea), AB329588 — AB329589, AB329596, AB329598,
£ (103 AB329600, AB329620. AB329609, AB329614, AB329624, AB329626 — 27, AY049720, AY049718 — 19,
Fust Acia AF169009 — AF169010, AF014405 — AF014408 ( Korea), AF354425 — AF354441 (Korea), DQ327838 —

DQ327847( 1l B Guan Mountain horse), FJ392562 — FJ392580 ( f# {4 % & Debao pony), DQ986464 —
DQ986479 (it &y Tibetan horse)

WG 5 (6) Przewalskii

AJ413830— AJ413832,AF014409,AF072994— AF072995

5 (144)

Ancient horse

DQ327848—DQ327851,EU093030 —EU093073, EU559575 — EU559585, FJ624150 — FJ624157, DQ683525 —
DQ683544 , AF326668— AF326679,AJ876891,AJ876883— AJ876890, AJ876892,DQY00922—DQY00930(Chi-
nese Ancient horses) ,EU931584—931609(Chinese Ancient horses)
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Fig. 1 Polymorphic sites of 39 mitochondrial D-loop haplotypes detected in Mongolian horses

The blacks stand for the new haplotypes
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Fig. 2 Network map of 1 095 horse mtDNA D-loop sequences

The blacks stand for the distribution of Mongolian horses, A—G refers to seven lineages and PRZ stands for Przewalskii horses
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Fig. 3 Neighbor-joining tree based on Chinese Mongolian horses and ancient horses mtDNA D-loop haplotypes
NMBG are our data; JMG,LIMG,OMG and MNH are modern Mongolia horses data collected from GenBank;
CaMG,CaHX,Cal.B,Cal.S,CaYZ,CaY] are Chinese ancient samples
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