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Establishment of Genetic Characteristics and Individual ldenhflcahon System Using Mlcrosatelhte
Loci in ]e]u Native Horse. Byung Wook Cho ">, Ji Hye Jung', Sang Wook Kim', Heui Soo Kim®, Hak
Kyo Lee*, Gil Jae Cho’® and Ki Duk Song College of Natural Resources & Life Science, Pusan National
University, eryang 627-706, Korea, *Horse Science Research Center, Pusan National University, Mzryang
627-706, Korea, *College of Natural Sczence Pusan National University, Busan 609-735, Korea, *Genomic
Information Center, Hankyong University, *College of Veterinary Medicine, Kyungpook National University,
702-701, Korea, “NICHD/National Institutes of Health, 9000 Rockvill Pike, Bethesda, MD 20892, USA - This
study was conducted to establish the individual identification system and to estimate the genetic char-
acteristic of Jeju native horse (JNH) using 13 microsatellite markers located on different horse
autosomes. The markers were genotyped on 191 animals from five horse breeds including Jeju native
horse (JNH). In total, 138 alleles were detected from the genotypes of 13 microsatellite markers. The
average heterozygosities ranged from 0.317 to 0.902 and the polymorphic information content (PIC)
ranged from 0.498 to 0.799 in [NH. We found that there were significant differences in allele frequen-
cies in JNH when compared with other horse breeds. In ATH4 marker, there were specific allele fre-
quence pattern that some of allele only found in JNH, Mongolian horse (MONG) and Jeju racing
horse (JRH). The calculated cumulative power of discrimination (CPD) was 99.9% when nine micro-
satellite loci were used for analysis in the individual identification system. Also, the matching proba-
bility that two unrelated animals would show the same genotypes, was estimated to be 0.60x10™.
Therefore, in the nine markers used in this study can be used for individual identification in the Jeju

native horse population.
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Table 1. Breed number of individuals and origin of breed
used in this study

Breed No Origin
Jeju Native Horse (JNH)) 41 Korea
American Quarter (QUA) 11 America
Jeju Racing Horse (JRH) 56 Korea
Mongolian Horse (MONG) 39 Mongo
Thoroughbred (THO) 44 England
Total 19
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Table 2. Characterization of 13 microsatellite loci analyzed in
five horse breeds

Chromosome Size range No. of

Locus location (bp) alleles Ht

ATH4 24 100-160 10(8)* 0.817
ATHS 6 130-148 8(5) 0.811
ASB2 15 221-259 14(9) 0.851
HMS3 9 133-171 10(6) 0.810
HMS6 4 157-169 7(5) 0.753
HMS?7 1 171-185 8(5) 0.776
HTG4 9 128-142 8(4) 0.689
HTGI10 21 90-112 12(7) 0.82

VHL20 30 84-104 104) 0.814
TKY321 3 208-232 13(9) 0.882
CA425 2 232-250 11(4) 0.71

ASB17 2 91-121 16(10) 0.844
LEX33 1 198-216 11(5) 0.87

a : number of alleles that is found in Jeju Native Horse (JNH)
population
Ht : Expected total heterozygosity.
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Table 3. Estimtes of heterozygosity(H) and polymorphic information content(PIC) in five horse breeds
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L JNH QUA JRH MONG THO
ocus
H PIC H PIC H PIC H PIC H PIC

ATH4 0.756 0.799 0.636 0.601 0.821 0.823 0.769 0.732 0.682 0.656
ATH5 0.659 0.634 0.881 0.613 0.768 0.787 0.615 0.778 0.773 0.640
ASB2 0.683 0.658 0.727 0.732 0.821 0.798 0.744 0.799 0.818 0.836
HMS3 0.829 0.742 0.727 0.742 0.804 0.781 0.667 0.791 0.546 0.558
HMS6 0.732 0.610 0.636 0.512 0.839 0.759 0.846 0.752 0.591 0.557
HMS? 0.561 0.498 0.923 0.745 0.875 0.722 0.744 0.755 0.727 0.753
HTG4 0.732 0.609 0.727 0.604 0.625 0.571 0.564 0.583 0.500 0492
HTG10 0.683 0.649 0.455 0.490 0.768 0.845 0.564 0.834 0.636 0.680
VHL20 0.463 0.514 0.455 0.475 0.875 0.798 0.513 0.784 0.659 0741
TKY321 0.878 0.750 0.727 0.765 0911 0.820 0.795 0.812 0.886 0.781
CA425 0.585 0.606 0915 0.650 0.696 0.624 0.487 0.721 0.636 0.622
ASB17 0.902 0.797 0.909 0.646 0.768 0.732 0.718 0.883 0.750 0.762
LEX33 0.317 0.548 0.818 0.626 0.875 0.842 0.410 0.686 0.773 0.741

JNH : Jeju Native Horse, QUA : American Quarter, JRH : Jeju Racing Horse

Mong : Mongolian Horse, Tho : Thoroughbred

Ho : Observed heterozygosity.
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Fig. 1. Allele frequency distribution for three loci in five breeds sample.
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Table 4. Estimation of matching probability(W) and power of
discriminate(PD) using 9 different marker in Jeju
Native Horse(JNH)

Matching Power of
Loci ljﬁazf probability(W) discriminate(PD)
w CW  PD(%) CPD(%)
My(TKY321) 9 0031 0031 %9 969
Mo(LEX33) 5 0053 005x107 947 998
Ms(ASB2) 9 0049 024x107 951 99.9
My(ASB17) 10 0037 089x10* 963 99.9
Ms(HTG10) 7 0049 044x10° 951 99.9
Ms(ATH4) 8 0053 023x10° 947 999
M/VHL20) 4 0064 015x107 936 99.9
Ms(ATH5) 5 0063 09x10° 937 999
Mo(HMS3) 6 0065 060x10™ 935 99.9
MpHMS7) 5 008 052x10™ 914 99.9
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