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Abstract: To understand the polymorphism and allele frequency distribution of ELA-DRA % ex-
on2 in Przewalski’s horse(Equus Przewalskii), Kazakh and Yanqi horse, ELA-DRA % exon2 in
three types of horses was genotyped by PCR-SSCP methods. Both the nucleotide and the amino
acid sequences of the different alleles were analyzed in these horses. The results showed that sev-
en genotypes were detected in 127 horses: three homozygotes named AA, BB and CC, four heter-
ozygotes named AB, BC, AC and AD. AA genotype was dominant in Kazakh and Yanqi horses.
CC was the dominant genotype in Przewalski’s horse( Equus Przewalskii). The chi-square analy-
sis suggested that the allele and genotype frequencies were in Hardy-Weinberg equilibrium in the
three horse types. The analysis of PIC and He showed that the three horse types belonged to in-
termediate polymorphism. The values of PIC and He in Przewalski’s horse(Equus Przewalskii)
were lower than that in Kazakh and Yanqi horses.
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Fig. 1 The PCR amplification of gene ELA-DRA * exon2
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Fig. 2 Detection of gene ELA-DRA * exon2 by PCR-SSCP
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Table 1 Genoype frequencies of gene ELA-DRA * exon2 in different horse types
B3l AERE FLH A Genotype
Type Number AA BB CcC AB AC BC AD
TR PS 30 0. 00(0) 0.00(0) 0.60(18) 0.00€0) 0.17(5) 0.23(7) 0. 00(0)
A% 5 % HSK 47 0. 53(25) 0.02(1) 0.00(0) 0.19(9) 0.21(10) 0.04(2) 0.00(0)
BED YQ 50 0.46(23)  0.0000) 0.04(2) 0.06(3) 0.34(17)  0.00C0) 0.10(5)
1545 B B RO A B

The numbers in the brackets are the number of individuals that belong to the respective genotypes

%2 AEXRED ELADRA <exon2 HENMEERNER
Hardy-Weinberg F & & I&
Table 2 Allele frequency and Hardy-Weinberg test of ELA-

DRA x* exon2 in diferent horse types

, HENFEE Allele )
HA Type A B C D «
W CHEF D PS 0.083 0.117 0.800 0.000 1.875
M%7 4 HSK 0.734 0.138 0.128 0.000 1.043
EEL YQ 0.710 0.030 0.210 0.050 3.453

2.3.3 ELA-DRA x exon2 &4 B (Ho) (244 JiE
(He) A3 S H B (Ne) Fl 2 505 B4 7 (PIO)

& PopGen32 115 A H 26 R ) ELA-DRA
x exon2 WS BE 6 BE A RS LB L BOR 2 38
FREEM. NI WMUAER.3 MRA DR T
hEZE YDA PIC S He (¥ T4
RS SEED,

R3 ATEKED ELA-DRA » exon2 WK E (Ho) RKEE (He) AHEMERL (Ne) MEHRFEESFE(PIC)

Table 3 Homozygosity, heterozygosity, the number of effective alleles and polymorphism information contents of ELA-DRA * ex-

on2 in different horse types

KM Type 45 Ho REE A RAF (L B Ne ZEER AR PIC
GBS PS 0. 655 0. 345 1. 527 0.313
WA B o HSK 0.570 0. 430 1. 754 0.387
BED YQ 0.547 0. 453 1.828 0. 400

PIC>0.5 MR £ 45,0, 25<<PIC<<0.5 J P L4, PIC<0. 25 JKIE L&
PIC>0.5 means high polymorphism, 0. 25<CPIC<C0. 5 means intermediate polymorphism. PIC<C0. 25 means low polymorphism

2.3.4 ELA-DRA x exon?2 & %7 3 N JFE ) 5 ¥

H D A5 7 A 7] 55 467 ZE R 9 )7 51 5 GenBank
CA T 9% % (GenBank % 5 AJ575295. 1) 47
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38 M 197 iy kT C>G. T>C B4, B 4
LR TES 38,142,191 F1 197 il kT C—>
G.G>A.C>G.T>C W54, C S5 B F 7E 5 38,
147 F 197 fisp 5l kT C>G.G—>A. T—>C R
Ag D SR ESS 38.58.98 A1 197 (sl kAT
C>G. T>A.T>C.T>C 4, HPpH 58,
142,147 DL R 191 Ly 582 51k 1 HE W] SO 4, H
X 4 A GEAE S FE R A B TBE 1 PBS s H
RGEAENL R KA T IR SO (B 3) o 4 3 4R A5
) 4 2550 N Y 51 5 GenBank o 58 B i) 45 o J
N B AT E X & B0, A JBLC D 4 Pl S5 43 35 (K] 43331
5 ELA-DRA x 0101 (L47174) . ELA-DRA % 0301

(1.47172) .ELA-DRA » 0201(M60100) .ELA-ELA-
DRA % HId105(FJ716134) fit 5 5 A [ .

10 20 30 40
* ok * * *
ELA-DRA*A DHVIIQAEFY LEPGDSGEFM FDFDGDEIFH VDMDEKETVW
BEA-DRA¥B.  (ciniivein wasnsnmuns iseasaesin ooesnmesss
R )
ELA-DR&D ... . i e e e
50 60 70 80
F bk Rk Kk ok ok FE ok kE *
FELA-DRA®A FLEEFGRFAS FEAQGALANI AVDEANLEIN MERSNWTPNTN
FELA-DR&*B  ...... H.o. oo B ..
ELA-DR&*C  ........ T e e e
ELA-DRARD i e i e

(DFRESH P —E, Cx ) TR BE 1) PBS 7 11

(. Dindicate residues identical to the reference sequences.

Putative peptide binding sites are marked with asterisks

(%)

B 3 ELA-DRA x exon2 {5 fi & E SE B 51 b x¢

Fig. 3 Amino acid sequences alignment of gene ELA-DRA
* exon2 alleles
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Table 4 Genetic distances of ELA-DRA * exon2 in different
horse types

Mt HSK EED YQ
E&Y RQ 0.049 9
W5 PS 0.306 1 0.287 8
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L 5EY
LR

B4 AEAXBDEMPMBELESHT

Fig. 4 Clustering map among different type horses
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Fig. 5 Clustering map among different alleles in ELA-DRA * exon2
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