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Genetic Relationship between Populations and Analysis of Genetic Structure in Hanwoo Proven and
Regional Area Populations. Jae-Don Oh, Gwang-Joo Jeon', Hak-Kyo Lee', Byung-Wook Cho’, Mi-Rang
Lee” and Hong-Sik Kong'™. Poulrty Science Division, National Institute of Animal Science, RDA. Korea,
'Genomic Informatics Center, Hankyong National University, *School of Bio-Resources and PNU-special Animal
Biotechnology Center, Pusan National University, Republic of Korea - Seven populations of 586 Hanwoo
have been characterized by using 10 microsatellite DNA markers. Size of microsatellite markers decided
using GeneMapper Software (v.4.0) after analyze in kinds of ABI machine of name of 3130. Frequencies
of microsatellites markers were used to estimate heterozygosities and genetic distances. Genetic distances
between populations were obtained using Nei's DA distance method. Expected heterozygosity between
each population was estimated very analogously. Genetic distances (0.0413) between Kangwan (KW)
and Gyonggi (GG), Jeonpuk (JP) were nearest than distances between other populations by 0.021. Genetic
distances between Gyonggi (GG) and Kyongpuk (KP) showed far distance than other populations by
0.032. In the UPGMA tree that is made based on DA distance matrix. Each individuals were not ramified
to different group and were spread evenly in phylogenetic dendrogram about all Hanwoo of each region-
al area populations. But Hanwoo proven population was ramified to different group.
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Table 1. Expected and observed heterozygosity obtained from 10 microsatellites in 7 populations

Populations
Locus GG N JP KN KP KW HAN

ExH ObH ExH ObH ExH ObH ExH ObH ExH ObH ExH ObH ExH ObH
BM1824 0.752  0.680 0.703 0.710 0.710 0.740 0.747  0.770 0.701  0.686 0.731 0.770 0.720 0.718
BM2113 0.677 0790 0722 0740 0.727 0690 0724 0720 0.772 0.767 0745 0.700 0.803 0.872
ETH10 0.746 0800 0787 0720 0.776 0.690 0.749 0.700 0.733 0.651 0741 0.690 0.757 0.769
ETH225 0.663 0640 0673 0750 0.660 0660 0658 0.680 0676 0605 0.665 0700 0762 0.641
ETH3 0.768  0.850 0.770  0.800 0.753  0.780 0.781 0.770 0.755 0.733 0.760 0.730 0.682 0974
SPS115 0.837 0.770 0.849 0.780 0.838  0.830 0.847 0.770 0.837 0.767 0.850 0.720 0.775  0.800
TGLA122 0.869 0.810 0.875 0.810 0.856 0.840 0.858  0.850 0.875  0.802 0.866  0.830 0.832 0.872
TGLA125 0685 0710 0.638 0640 0663 0.640 0.668 0580 0.655 0.698 0.632 0650 0.636 0.789
TGLA227 0890 0870 0849 0820 0863 0.850 0.883 0820 0851 0.814 0873 0890 0817 0.923
TGLA53 088 0.700 0887 0.610 0.834 0580 0893 0.700 088 068 0901 0780 0819 0.821

Ex H: expected heterozygosity, Ob H: observed heterozygosity.

GG: GyeonGgi, JN: JeonNam, JP: JeonPuk, KN: GyeongNam, KP: GyeongPuk, KW: KangWon, HAN: Hanwoo Proven.

Table 2. Polymorphism information content (PIC) values ob-
tained from 10 microsatellites in 7 populations

Populations

Locus

GG N JP KN KP KW HAN
BM1824 0710 0.653 0.660 0.705 0.654 0.683 0.668
BM2113  0.635 0.680 0.688 0.686 0.740 0.706 0.764
ETHI0 0705 0.754 0.739 0.711 0.687 0.702 0.712
ETH225 0.606 0.624 0.613 0.612 0.634 0.611 0.709
ETH3 0.725 0728 0.707 0.742 0.712 0.718 0.617
SPS115  0.811 0.825 0.812 0.822 0.811 0.827 0.729
TGLA122 0.849 0.857 0.834 0.836 0.857 0.846 0.796
TGLA125 0.646 0593 0.621 0.620 0.602 0.589 0.568
TGLA227 0.875 0.828 0.846 0.867 0.831 0.855 0.783
TGLA53 0.872 0.873 0.817 0.880 0.871 0.888 0.790

GG: GyeonGgi, JN: JeonNam, JP: JeonPuk, KN: GyeongNam,
KP: GyeongPuk, KW: KangWon, HAN: Hanwoo Proven.

JFHT FHAYe] gL WER ¥ glon o7 <
d 7199 Ao 4T 5 9

b
© g

Table 3& 1070 9] MS markerd] 4 232 AdE=z &
Fatd 7 oA F= #SH JIHFE 1Yy HE
" gAY By 2F28AE AAEHT 71 o]
FHFEY AF BEAGAA 7HE =2 07805 UE
o TS Ao A 7HF e 07602 YER ST #2H
o|YHILY A TE AN /M =L 08185 YE}
Udon ZEAGA 74 B2 07218 JER ATt 7]
OJYHITE 14 HFFH Je Feolgta 7HE5A
S o ZREHAAE ]FHTEES Yehe Ao B A
o A9E FPHDEEY #AZFHFE) VU FHT =
B 24 Jeua 9e AL I H F2E o] 843519 A
g w7k o] FojA L Al Ffe] BAE MPF Aow F
et AEH gAY Fole AEAY(111)

Table 3. Expected, observed heterozygosity and mean number
of alleles (MNA) observed across 10 microsatellite loci
for each population

Population Samples Ex Hz Ob Hz  No Alleles
GG 100 0.777+0.027  0.762+0.013  10.2+4.69
N 100 0.775+0.028  0.738+0.013  10.1+4.28
JP 100 0.768+0.024  0.730+0.014 10.4+4.14
KN 100 0.780+0.027 0.736+0.013 11.1+4.31
KP 86 0.774+0.026  0.721+0.015 10.9+4.18
KW 100 0.776+0.029  0.746+0.013 10.5+4.53
HAN 39 0.760+0.020 0.818+0.019  7.9+2.13

Ex Hz: expected heterozygosity, Ob Hz: observed heterozygosity.
GG: GyeonGgi, JN: JeonNam, JP: JeonPuk, KN: GyeongNam,
KP: GyeongPuk, KW: KangWon, HAN: Hanwoo Proven.
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Table 4. Matrix of DA genetic distance observed among the
populations.

GG JN JP KN KP

GG -

JN 0.024 -

P 0.026  0.027 -

KN 0.025 0.026 0.026 -

KP 0.032 0.032 0.028 0.031 -

KW 0.021 0.022 0.021 0.024 0.021 -

HAN 0176 0178 0161 0.166 0.173 0.163 -
GG: GyeonGgi, JN: JeonNam, JP: JeonPuk, KN: GyeongNam,
KP: GyeongPuk, KW: KangWon, HAN: Hanwoo Proven.
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Fig 1. Fig 1. Phylogenetic tree showing the genetic relations
among 7 population based on DA genetic distance (Nei
et. al, 1983) in Hanwoo. The numbers indicate bootstrap
values in percentage after 1,000 re-sampling. GG:
GyeonGgi, JN: JeonNam, JP: JeonPuk, KN: GyeongNam,
KP: GyeongPuk, KW: KangWon, HAN: Hanwoo Proven.
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KN4 P17

Fig 2. A neighbor joining dendrogram was constructed from
allele-sharing distances among 625 individuals in 7
populations. GG: GyeonGgi, JN: JeonNam, JP: JeonPuk,
KN: GyeongNam, KP: GyeongPuk, KW: KangWon,
HAN: Hanwoo Proven.
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