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ABSTRACT

To investigate genetic features and the allele distribution of transferrin gene in three Cheju horse groups
(group I, 137 horses of Jeju institute: group II, 107 horses of farms; group III, 89 racing horses) and three
foreign breeds(103 Thoroughbred, 10 Mongolian and 5 American Quarter horses), transferrin gene exons 13,
15, and 16 were analyzed by SSCP. The allele frequencies of transferrin gene of these groups and breeds
were used to calculate genetic distances and to test population differentiations. The Fst wvalues were 0.067
between Cheju horse groups I and II, 0.070 between Cheju horse groups I and group I, 0.091 between Cheju
horse group | and Mongolian breed, and 0.189 between Cheju horse group I and Thoroughbred breed. Cheju
horse group I showed significant population differentiation from other two Cheju horse groups and three
foreign breeds while Cheju horse group Il showed significant population differentiation only from Cheju horse
group | and Thoroughbred breed(p < 0.05). Results indicate that three Cheju horse groups showed population
differentiation between each other, suggesting genetic heterogeneity of Cheju horses.

{Key words :

I.M 8

AFrks AY, 2 g 2 glejn Al
TRk Almbgolut theksich. A $(1990)02
AFvkE ATst slnz #Agsie] ofFFot
%9 23 Axe)] we} AFolE sTIoe F
etolm, A ool AAA BAE o
B3l RFF] Aoz ¥HRE vl 9ot A
Fute] AYL Agd == FF 53l w2
o] MRS FAAN FfHQl Aol &
etz olew(R §, 191, & %, 1991), °l
of w2t MY Ldelel o AFvle} o

TEE WY 4+ gt d7R%s 2ad

Transferrin gene, Population differentiation, Cheju horses)

up oleheF, 1997). £ AFoks Hof chaia
o] A&} Transferrin 324 Abell glojM %
A el ThoFgt Wolst 54& £F77 Ao
BaEgthe 5, 1995; ok 1999; 3 5, 2002;
Shin 5, 2002). Kim 5(1999)3 Yang $-(2002)
& 24 f45+E mDNA D-loope] ¥A4og
HES: AlFvle] mAlzAe AHdx 175F
ol4ql Zlez ¥ wslglch mDNA D-loop ¥
714 Azlel ojsld #EE= AFv) sl
ole Exmkel FARgE AAlES 8 Arabian
F5E vl oekdt 59 Az o
AL £ e MAEE EA5le e Ao
FALE g}

Corresponding  author :

Y. H Yang, Research Institte for Subtropical Agriculture and Biotechnology, Cheju

National University. Jeju 690-756, Korea, Tel : 064-754-3338, Fax : 064-725-2403, E-mail :

yhyang@cheju.ackr



Yang and Kim ;. Genetic Features of Cheju Horses

2 A7 AFvke) £44 544 9
9] #}E Transferrin +A2k8] Exon 13, 15
2 16 ¥4 FAANES} FAAY V=S
Ak BESE AlFn} Ake) $AH 24
& ¥4skn, Aol AdEd o F3ERD
FAA Azlel At 4 Axshich

o.Mz % 9y
1. Z2dcte 74

Aol olg®l AFvl Age AFEHAA
4 2% AFu 1375 (group 1), E712459
AFE} 107 (group 1), Zvlell o451 Sl
AlFv}l 895 (group 1INE 379 Agho] o] &5
Sk ge) FEoz: AFzd ASsHzm )
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= 14T(exon 15)01A 16417+ A7|4% F 7]
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Table 1. Primers used for PCR of transferrin gene exons 13, 15 and 16

Transferrin Primer Product length
exon 13 : forward 5’1t ccg tga agg ctg tge cc-3' 138 bp
reverse 5'-ctg aaa gee cct gtg taa ce-3
exon 15 : forward 5'-cag tga gag agc cft gac ca-3' 286 bp
reverse 5'-cac ccg aga aga gaa ggt ag-3'
exon 16 : forward 5'-gtc ctc atg cac ttt ctg tc-3' 212 bp

TEVETSE

5-gag cac tgt ctc agg tta ge-3'
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Table 2. Genotype frequencies and Hardy Weinberg equilibrium test for the six groups of

equine transferrin gene

Cheju horse
Thoroughbred Mongol Quarter
Group I Group I  Group MI
Exonl3
AA 135(0.98)  107(1.00)  87(0.98)  94(0.91)  10(1.00)  4(0.80)
AB 2(0.02) - 20002)  8(0.08) - 1(0.20)
BB - - - 1(0.01) - -
Exonl5
AA 18(0.13)  44(041)  37(042)  61(0.59) 40.40)  1(0-20)
AB 61{0.44)  40(0.37) 33(0.37) 21(0.20) 5(0.50) 2(0.40)
AC 12(0.09) 11(0.10) 10(0.11) 17(0.16) 1(0.10) 2(0.40)
BB 22(0.16) 9(0.08) 5(0.06) 3(0.03) - -
BC 22(0.16) 2(0.02) 4(0.05) - - -
CC 2(0.02) 1(0.01) - 1(0.01) - -
Exonlé
AA 32(0.23)  56(0.52)  46(0.52) 88(0.85) 5(0.50) 4(0.80)
AB 73(0.53)  40(0.37) 33(0.37) 14(0.14) 3(0.30) 1(0.20)
AC 10(0.07) 2(0.02) 5(0.06) - 2(0.20) -
BB 17(0.12) 6(0.05) 3(0.03) 1(0.01) - -
BC 5(0.04) 3(0.03) 2(0.02) - - -
Hardy Weinberg Equilibrium
(probability)
Exonl3 1.000 - 1.000 0.209 - 1.000
Exonl5 0.098 0.457 0.967 0.174 1.000 1.000
Exonlé 0.097 0.251 0.679 0.468 1.000 1.000
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EM(Expectation-Maximization algorithm, Excoffier
9} Slatkin, 1995) el 233 transferrin F4 2}
& ¥23 23 Exon 13-15-16914 &8 7}
5% haplotype 8572 FrAAzgoz ¥4
s19lem 713 A= haplotyped A-A-A¥S
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(0.002), A-B-A(0.001), A-B-B(0.249), A-B-C(0.299),
A-C-A(0.099), B-B-A(0.013) and B-B-B(0.003)2]
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Table 3. Allele frequencies of the exons 13, 15 and 16 of transferrin gene

Cheju horse
Thoroughbred ~ Mongol Quarter Total
Group I Group O Group I

Exonl3

A 272(0.99) 214(1.00) 176(0.99) 196(0.95) 20(1.00) 9(0.90) 887(0.98)

B 2(0.01) - 2(0.01) 10(0.05) N 1(0.10) 15(0.02)
Exonl5

A 109(0.40) 139(0.65) 117(0.66) 160(0.78) 14(0.70) 6(0.60) 545(0.60)

B 127(0.46) 60(0.28) 47(0.26) 27(0.13) 5(0.25) 2(0.20) 268(0.30)

C 38(0.14)  15(0.07)  14(0.08) 19(0.09) 1(0.05) 2(0.20) 89(0.10)
Exonl6

A 147(0.54)  154(0.72) 130(0.73) 190(0.92) 15(0.75) 9(0.90) 645(0.72)

B 112(0.41) 55(0.26) 41(0.23) 16(0.08) 3(0.15) 1(0.10) 228(0.25)

C 15(0.06) 5(0.02) 7(0.04) - 2(0.10) b 29(0.03)
Average allele
diversity 0.390 0.305 0.311 0.203 0.298 0.341 0.331
Table 4. Combined allele frequencies of possible haplotypes

Cheju horse
Thoroughbred  Mongol Quarter Total
Group I Group I Group I

A-A-A 109(0.40)  139(0.65) 115(0.65) 160(0.78) 14(0.70) 6(0.60)  543(0.602)
A-A-C - i 2(0.01) - - B 2(0.002)
A-B-A - - - 1(0.01) - - 1(0.001)
A-B-B 110(0.40)  55(0.26)  40(0.22) 16(0.08) 3(0.15) 1(0.10)  225(0.249)
A-B-C 15(0.05) 5(0.02) 5(0.03) - 2(0.10) - 27(0.030)
A-C-A 38(0.14)  15(0.07)  14(0.08) 19(0.09) 1(0.05) 2(0.20) 89(0.099)
B-B-A - - 1(0.01) 10(0.05) o 1(0.10) 12(0.013)
B-B-B 2(0.01) - 1(0.01) - - . 3(0.003)
Total 274(1.00)  214(1.00) 178(1.00)  206(1.00) 20(1.00) 10(1.00)  902(1.00)
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Table 5. Pairwise Fst values and probabilities of population differentiation between populations

Cheju horse

Group 1 Group 1I

Thoroughbred Mongol Quarter

Group I

Group |
Group 10
Group 1
Thoroughbred
Mongolian 0.044 0.208
Quarter 0.030 0.029

0.067*
0.000
0.000
0.000

0.604
0.000

0.070*
-0.004

0.000
0.557
0.178

0.189*
0.051*
0.040*

0.057
0.001
-0.013
0.006
-0.025

0.091*
-0.007

-0.014
0.005
0.030

0.275 0.368

Above diagonal, pairwise Fst values(*, p < 0.05).
Below diagonal, probability of population differentiation.

Table 6. Genetic distances from gene frequencies of populations

1 [2]

[3] [4] [5]

Cheju horse
Group 1
Group 1T
Group [
Thoroughbred
Mongol
Quarter

)]
21
B3]
[4]
(51
[6]

0.0394
0.0454
0.1228
0.0642
0.0951

0.0004
0.0242
0.0051
0.0251

0.0193
0.0030
0.0207

0.0144

0.0097 0.0214

F1} group MeH= 007022 oS- 7137 Jeh
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bred Agyh= 01892 dehtm 9l2ickp<
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7k B39 A A Fig 13 e
AT BoiFa glsick

Quarter

Thoroughbred

[ Mongolian

__‘: Cheju_III
Cheju_II

Cheju_ I

(a)

(b)

Fig. 1. Phylogenetic trees using Nei's genetic
distance. (a) UPGMA tree. (b) Fitch-
Margolias tree with global search op-
tion.
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