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Abstract : Ancient DNA analysis was carried out on eight ancient horse remains of the Han dynasty from Lajia site
in Minhe county, Qinghai province, China. DNA was successfully extracted and amplified from all the eight samples
in a dedicated ancient DNA lab following vigorous protocols for contamination controls. All the 8 samples yielded
the expected 12S rRNA mtDNA sequences, revealing all with the identity of domesticated horse (Equus caballus); 6
samples with better DNA preservation also produced the control region DNA sequences of mtDNA and single nu-
cleotide polymorphic (SNP) markers of nuclear DNA for coat colors. Detailed DNA sequence comparisons revealed 5
haplotypes belonging to 3 different haplogroups (A, D and F) and to 3 different coat colors (bay, chestnut and
black). As a part of the Silk Road, Lajia site and the whole Ganqing region represent an important transitional pas-
sageway from Xinjlang to the Central Plains, it is important to report new DNA materials in this study, which help

future large —scale studies of horse remains from the region to shed new light on how horse was introduced into an-

cient China.
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Table 1 Studied skeletal samples from Lajia site

75 LE RS H 5 UL BELEE DNA %5 AR
1 EQC224 |2015QML VI T3H214 &= 5 Equus caballus DU
2 EQC225 |2015QML VI T3H21012 =1 5 Equus caballus AR
3 EQC226 |2015QML VI T1H2066) &= 5 Equus caballus AR
4 EQC227 |2015QML VI T2H211@ i d =g = Equus caballus EN
5 EQC228 |2015QML VI T3H210D g 5 Equus caballus AR
6 EQC229 |2015QML VI T3H214 &= L Equus caballus AR
7 EQC230 |2015QML VI T3H214 &= 5 Equus caballus EN
8 EQC231 |2015QML VI T2H2113)a 3= 5 Equus caballus AR
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Fig.1 Network analysis of ancient horse
(Equus caballus) in China
B —1TEERFT—1MREE BEMNANEHEX—
BEMNERABERER, AEFERRAREEIL,
Note: Circles represent haplotypes, with the area being

proportional to the frequency of a haplotype. Different

colors represent different archaeological sites.
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Table 2 Polymorphic positions of mtDNA control region of the analyzed samples

75 LIRS A RALA BRI RE
1 EQC224  —— -
2 EQC225 | 15495C, 15585A, 15602T, 15604A, 15703C, 15720A, 15740G F3
3 EQC226 | —— —
15494C, 15495C, 15496G, 15534T, 15585A, 15602T, 15603C, 15649G,

4 EQC227 D2
15720A

5 EQC228 | 15495C, 15602T, 15650G, 15720A A6
15494C, 15495C, 15496G, 15534T, 15585A, 15602T, 15603C, 15604A,

6 EQC229 D3
15649G, 15720A
15494C, 15495C, 15496G, 15534T, 15585A, 15602T, 15603C, 15604A,

7 EQC230 D3
15649G, 15720A

8 EQC231  15495C, 15597G, 15602T, 15604A, 15703C, 15720A, 15740G F3

FERAFWXESESIY L15473/H15692 1 L15571/H15772 # 1T PCR # & ;% 'R PCR ¥ &2 B R M,
Note: PCR were made using two sets of primers L15473/H15692 and L15571/H15772, respectively; ——

indicate PCR failed.

77bp), TE GenBank %% Z ' (http://www.
ncbi.nlm.nih.gov) XfiX 4 DNA 7 ¥ #4171
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K R DNA 25 ] [X B 262bp [ %] (15493 ~
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FERld TR, LA R LR = LRI
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Ry, 2T A&k ik DNA 5128 Sk, A
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D2 D3 FIF3, LR,
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(RAE AT 20, AR SCTR e 32 L IO A F

RN REAR 6 FhE@EEI TN 8
SNP {7 552178 M, B FE MCIR (g.201) , ASIP
(g.2183 ~2193del) \MATP (g.72) .KIT (g.786) .
KIT (g.1120) ,SILV (g.1457) .SILV (g.697) .ED-
NRB(c.323_333), HEF4EM % E/E A/A.C/
C .KM0/KMO ,sb1/sb1.z/z.z/z.0ov/ov,
AXEFN S M EHREFHEAF, H6
MNREARFRE T 48 SNP ZE ok B Ak 2 A
FEZR (EQC224 5 EQC226) #4531 #5 4> SNP
A FER T X 2 MRS SNP (7 54
RNR D TP B EFETHN, FI AR
B H TR, BEEHIEE R SNP 7 54
R RIENRE , EARSTRNA 6 SRR
LA 1D REA (EQC227 ) 1Y 55 (R Y 55 B A= R
FEIAD, Hog 5 D REA R IR R R S5 8 AR BUOR
B % A2 51 A MCIR (3.201) fi1 ASIP
(g-2183~2193del) F 1> J BRI (67 550, 923 il (19 3% 2
73 Bl A BE 48 (chestnut ) AT 2 €4 (black ) , FLfth 56
fir 5 MATP (g.72) KIT (g.786) .KIT (g.
1120) \SILV (g.1457) .SILV (g.697) 1 EDNRB
(c.323_333) R A A4 5
EEODANX TR EGLR RS
DBDDDD A AR T B F K SNP 7 S A
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Table 3 SNP types, genotypes and phenotypes

MCIR | ASIP MATP KIT KIT SILV SILV | EDNRB
PS5 SERET 5201C | 22183~ | 272G rsace | E1120T [81457C | g697A | 323 333 £
>, >
>T 2193del >A 8 >A >T >T TC>AG
1 EQC224 - - - - sb1/sbl - - - -
ftn
2 EQC225 e/e A/a Cc/C KMO/KMO | sb1/sbl z/z z/z ov/ov
(chestnut)
3 EQC226 - - - KMO/KMO | sb1/sbl - - ov/ov -
4 EQC227 E/E A/A C/C KMO/KMO | sb1/sbl z/z z/z ov/ov | {7 (bay)
R
5 EQC228 IS a/a C/C KMO/KMO | sb1/sbl z/z z/z ov/ov
(black)
6 |EQC229 | Ele | A/A | C/C | KMO/KMO |sbl/sbl | /2 2/7 ov/ov | E i (bay)
7 EQC230 E/e A/A Cc/C KMO/KMO | sb1/sbl z/z z/z ov/ov A (bay)
ESE)
8 EQC231 e/e a/a C/C KMO/KMO | sb1/sb1 z/z z/z ov/ov
(chestnut)

T ARERENERRRTEDE N ENERNIERSHFERLRE,;——F = PCRIEEERI,
Note: Grey shading indicates that at least one allele differs from the wildtype; —— indicate PCR failed.
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Table 4 Haplogroup distribution of ancient horse (Equus caballus) from ancient China
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