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Genetic Relationship and Characteristics Using Microsatellite DNA Loci in Horse Breeds. Gil Jae
Cho*. College of Veterinary Medicine, Kyungpook National University, Daegu 702-701, Korea — The present
study was conducted to investigate the genetic characteristic and to establish the parentage ver-
ification system of the Korean native horse (KNH). A total number of 192 horses from six horse
breeds including the KNH were genotyped using 17 microsatellite loci. This method consisted of mul-
tiplexing PCR procedure. The number of alleles per locus varied from 5 to 10 with a mean value of
735 in KNH. The expected heterozygosity and observed heterozygosity were ranged from 0.387 to
0.841 (mean 0.702) and from 0.429 to 0.905 (mean 0.703), respectively. The total exclusion probability
of 17 microsatellite loci was 0.9999. Of the 17 markers, AHT4, AHTS5, CA425, HMS2, HMS3, HTG10,
LEX3 and VHL20 marker have relatively high PIC value (>0.7). This study found that there were spe-
cific alleles, P allele at AHT5, Q allele and R allele at ASB23, H allele at CA425, S allele at HMS3,
J allele at HTG10 and J allele at LEX3 marker in KNH when compared with other horse populations.
Also, the results showed two distinct clusters: the Korean native horse cluster (Korean native horse,
Mongolian horse), and the European cluster (Jeju racing horse, Thoroughbred horse). These results
present basic information for detecting the genetic markers of the KNH, and has high potential for
parentage verification and individual identification of the KNH.
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Table 1. Characteristics of 17 microsatellite loci used in this study

Journal of Life Science 2007, Vol.17. No.b 701

Locus Primer sequence(5'—3') Allele size(bp) References
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Table 2. Allele distribution of 17 microsatellite DNA markers in 6 horse breeds

Loci KNH JRH MH TH WBH MTH*
AHT4 HIJKLMNOP HIJKLOP HLLKLMN,OP HJKO HJKO LI KN,O
AHTS JKLMN,OP JK.LMN,O JKLMN,O JKMN,O JKMN JN,O
ASB2  LKLMN,0,Q KMN,0QR KLMN,OP,Q BKMNOQR LKMN MN,Q
ASB17 EHIJKNOPQR GHJKMNOPQR HILLJKMNOPQRST GMNOR EGMNOPR EKN,QST
ASB23 [JKLQR,TU LIKLTU LJKLSTU LIKLS LIKLT LJKT
CA425 EHLJLMNO GLJLMN,O EGLLKLMN,O LI LMN,O GIN FGKMN,O
HMS1 1] KLM,0 LJLM LJKLMN,O LIMN LM M
HMS2 HILJKL HLJKLM HILJKLMR LIMN LIM HILKLM
HMS3 IMOPQRS LMN,O,PR LKM,N,O,P,QR LM,N,O,P LM,N,O,P IMOPR
HMS6 KLMN,OP KLMN,OP KLMN,OPQ LKLMP KLMOP KOP
HMS7  JLMN,O,Q JLMN,O JKLMN,0,Q JLMN,O JLM,N,O,P LMN,O
HTG4 KLM,OP "KLMN,O,P KLMOP KM,N,P KLMN,P LM,P
HTG6 GLJOPR GLJ,O GLIMO GJNOR GILJLOPR GJ,O
HTG7 KMN,OP KMN,O,P KMN,0 KN,O KMN,0O KN,O

HTG10 LLKLMNOPQR LKLMNOPQRS LKLMNOPQR LKLMOR LKLOS LKMN,0QR
LEX3 FHIJKLMNOP FHILLMN,QP FGHILKLMN,OP HMNOPQ GHLMNOP GLKMN
VHL20 LJLMNOPQR LLMNPQ LILM\N,OP,QR LLMN LLM,N,P,Q LIMN,P

*KNH : Korean native horse, JRH : Jeju racing horse, MH : Mongolian horse, TH : Thoroughbred horse, WBH : Warmblood horse,

MTH : Miniature horse.
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Table 3. Number of allele, heterozygosity, PIC value and PE

of microsatellite markers in the 84 Korean native

horses
Lo Noof o EHe  PIC PE
allele

AHT4 9 0798 0803 0770  0.607
AHTS5 7 0821 0742 0703 0524
ASB2 7 0560 0629 0571 0380
ASB17 10 0762 0739 0693 0506
ASB23 8 0512 0713 0664 0478
CA425 8 0774 0753 0711 0530
HMS1 6 0607 0646 0577 0378
HMS2 6 0869 0774 0734 0554
HMS3 7 0821 0795 0763  0.600
HMS6 6 0810 0704 0655 0464
HMS7 6 0571 0517 0490 0322
HTG4 5 0643  05% 0526 0331
HTG6 6 0429 0387 0354 0205
HTG? 5 0726 0707 0665 0479
HTG10 10 0905 0825 0797  0.649
LEX3 10 0464 0841 0816  0.676
VHL20 9 0881 0754 0720 0548
Mean 735 0703 0702 0659  0.9999"

*OHet : Observed heterozygosity, EHet : Expected hetero-
zygosity, PIC : Polymorphic information contents, PE : ex-
clusion probability

*Total exclusion probability.

Ao A Tozaki 5[22]€ TKY29] 197 microsatellite mark-
er® BH§ A7 AFvle P FAR FE 310/0(FB T 59



Table 4. Number of allele, heterozygosity, PIC value and PE
of microsatellite markers in 6 horse breeds

No. of

Loci OHet EHet PIC PE
allele

AHT4 9 0.786 0852.  0.832 0.697

AHTS 7 0.792 0.819 0.791 0.634

ASB2 10 0.641 0.790 0.760 0.597
ASB17 15 0.734 0.823 0.801 0.660
ASB23 9 0.604 0.752 0.717 0.545
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CA425 10 0641 0736 0710 0545 %ﬁu} 158T€ e A S B3 Ag 350 A
HMS1 7 0589 0668 0607 0412 De &-& Dk(Dacdfgm, Dacdfgmn)¢} Dc(Ddegmn) t) 843
HMS2 9 0.703 0.808 0.778 0.617 27} LJFE}\,};(] I %g HEeAAS Rug b Yok

S DD B I B skl mers 980 7503 5ol 943
HMS? 8 06356 0725 0691 0515 A RE 5 2 34 a4 g Aede fd4 23
HTG4 6 0625 0647 0604 0415 AL BAE B dFoA AFute) 2 markerd iRz
HTG6 9 0568 0691  0.655 0476 o] = 5-1070(HF 7.3570) 2 XYL AFviel A #E
HTG7 5 0.729 0.739 0.694 0.503 2 hYgaa9 %z’:t 1257071 #AHe] P47 39 @
OO N VR MDD i ganks A TS AR 50
VHL20 9 0812 0806 0782 0632 o FF T WHDNA)& = £A5 “‘Ld A JJf ;‘“

Mean 9.00 0.696 0.773 0742 1.0000”

*OHet : Observed heterozygosity, EHet : Expected hetero-
zygosity, PIC : Polymorphic information contents, PE : ex-
clusion probability

**Total exclusion probability.
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Table 5. Sample size, mean number of allele, expected heterozygosity(EHet), observed heterozygosity(OHet), polymorphic in-
formation content (PIC) of microsatellite loci for each breed

Population Sample size  Mean no. of allele EHet+SD OHet+SD PIC
KNH' 84 7.35 0.7015+0.0284 0.7031+0.0121 7.35:1.73
JRH 37 6.41 0.7397+0.0214 0.7135+0.0180 6.41+1.84
MH 25 7.64 0.7950+0.0141 0.7106+0.0220 7.65:2.15
TH 26 5.00 0.6916+0.0245 0.6176+0.0231 5.00+£1.00
WBH 11 4.94 0.6990+0.0317 0.6363+0.0352 494+1.39
MTH 9 4.23 0.6751+0.0378 0.562110.0401 4244139

*KNH : Korean native horse, JRH : Jeju racing horse, MH : Mongolian horse, TH : Thoroughbred horse, WBH : Warmblood horse,

MTH : Miniature horse.
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Table 6. Matrix of Da genetic distances observed among the
horse breeds

KNH(NH) JRH MH TH  WBH

JRH 02628

MH 01517 01527

TH 05419 01914 03682

WBH 04519 01393 02649  0.2863

MTH 03845 03395 02579 06344 03718

*KNH : Korean native horse, JRH : Jeju racing horse, MH :
Mongolian horse, TH : Thoroughbred horse, WBH :
Warmblood horse, MTH : Miniature horse.
JNH :]-
MNH

MTH

JHR —

TH

WBH
Fig. 1. Dendrogram of 6 horse populations draw with Nei's
Da distance. * JNH : Korean native horse, JHR : Jeju
racing horse, MNH Mongolian horse, TH
. Thoroughbred horse, WBH : Warmblood horse, MTH
: Miniature horse.
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