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ABSTRACT

The purpose of this study was to assess the genetic variation and establish the relationship amongst
Hanwoo, Angus and Holstein breed. The genetic characteristics and variability within Hanwoo (300), Angus
(80) and Holstein (50) were estimated on the basis of relationships determined using the 10 kinds of
microsatellite, which is located on different chromosomes. Frequencies of microsatellites markers were used
to estimate heterozygosities, polymorphic information content (PIC) and genetic distances. The PICs ranged
from 0.604 to 0.872 (Hanwoo), from 0.562 to 0.812 (Angus) and from 0.471 to 0.828 (Holstein). Observed
heterozygosity and PIC of Hanwoo are the highest among the analyzed breeds. Additionally, Estimates of
genetic distance can be utilized to identify genetic relationships between Hanwoo and the other breed.
Genetic distances (0.233) between Hanwoo and Angus was lower than distances between Hanwoo and
Holstein (2.283). Also, Genetic distances between Angus and Holstein was shown for (2,400). The other
side, each individuals were not ramified to different group and were spread evenly in phylogenetic
dendrogram about all the populations.
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Table 1. Characterization of 10 microsatellite loci analyzed in three populations.

Lo HAN(11.4)* ANG(8.9)° HST(7.5)°
Exp. Hz Obs. Hz PIC Exp. Hz Obs. Hz PIC Exp.Hz Obs.Hz PIC
BM1824 0.710 0.707 0.666 0.748 0.712 0.702 0.834 0.795 0.805
BM2113 0.715 0.757 0.675 0.780 0.848 0.745 0.756  0.840  0.707
ETH10 0.772 0.757 0.738 0.626 0.637 0.562 0.855 0.833 0.828
ETH225 0.656 0.673 0.607 0.775 0.725 0.734 0730 0775  0.689
ETH3 0.753 0.720 0.711 0.698 0.712 0.658 0506 0510 0471
SPS115 0.840 0.754 0.817 0.806 0.697 0.775 0.821 0.820 0.791
TGLA122 0.868 0.791 0.852 0.787 0.662 0.752 0.780 0.708  0.737
TGLA126 0.646 0.670 0.604 0.722 0.775 0.672 0735 0571  0.680
TGLA227 0.872 0.838 0.859 0.837 0.737 0.812 0.681  0.687  0.617
TGLAS53 0.883 0.659 0.872 0.808 0.564 0.785 0.705 0.660  0.655
Average 0.771 0.732 0.740 0.758 0.706 0.719 0.740 0.719  0.698

HAN : Hanwoo, ANG : Angus, HST : Hostein
Exp. Hz : expected total heterozygosity
Obs. Hz : observed heterozygosity

PIC : polymorphic information content
a
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Fig. 1. The NJ phylogenetic tree showing
the genetic relationships among 3
breeds of Hanwoo, Angus and Holstein.
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Fig. 2. Neighbor-Joining phylogenetic dendrogram on Hanwoo, Angus and Holstein. Black line :

Hanwoo, Blue line :

Angus, Red line :

Holstein.
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Table 2. Matrix of standard genetic distances (below diagonal) and standard error (above
diagonal) estimated between 3 breeds based on 10 microsatellites.

HAN ANG HST
HAN - 0.054 0.658
ANG 0.233 - 0.727
HST 2.183 2.400 -

HAN : Hanwoo, ANG : Angus, HST : Hostein.
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