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ABSTRACT

Nine brand populations of Hanwoo cattle were characterized using 11 microsatellite DNA markers. The studied popula-
tions were: Ansung, Yangpyang, DaeGwanryeng, Palkongsangkangwoo, Hoengseong, Jangsu, Sumjinkang, Hadong, Nam-
hae. The observed heterozygosity, expected heterozygosity, and polymorphism information content were calculated. Allele
frequencies were calculated and used for the characterization of each brand population and to study their genetic relation-
ships. Genetic distances were estimated using Nei’s DA genetic distance and the resultant DA matrix was used in the con-
struction of phylogenetic trees. The NJ tree showed that Ansung and Yangpyang, Sumjinkang and Jangsu, Namhae and Ha-
Dong are closely related and are considered to have undergone genetic exchange within the same locale. This study will

contribute to the local Hanwoo brand industry.
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Table 1. DNA amplification primer used in the study
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Microsatellite markere| MH %! PCR 3% =

B 2o &8 microsatellite markers ISAGEAE
ERAE])elA o 34 T A5 Asl A A
9 Xz 2 ol B8R WSS 1150F Table
13} Table 29 AIAISIAT. PCREFH vHe-2 F% G4d
microsatellites®] 2437 g G2k Z/E X 52
T3led F2 multiplex PCRS 53319593, AF-2] micro-
satellitest T marker24] PCRE 483359}, GeneAmp
9700(Applied Biosystems)ollA] 2zt REg-<e] F#S 15 puL
PCR reaction®®Z &}5. ¢F 10-100 ng/uL template DNA, 20
ng each primer, 1.25mM each of dNTP, 0.5 U, of Taq
DNA polymerases(AmpliTaq Gold with GeneAmp)¥} 3
pL 10X PCR buffer mM(100 mM Tris-HCI, pH 8.3, 500
mM KCl, 0.01% gelatin, 0.25% nonidet P40 and 20 mM
MgCL)S o]-83ke] 95°ColA] 1087t A ¥hg-& Al&bsta,

Primer Primer sequence Location on chromosome
CGAATTCCAAATCTGTTAATTTGCT

TGLA227 ACAGACAGAAACTCAATGAAAGCA 18

BM2113 GCTGCCTTCTACCAAATACCC 5
CTTCCTGAGAGAAGCAACACC

TGLAS3 GCTTTCAGAAATAGTTTGCATTCA 16
ATCTTCACATGATATTACAGCAGA

ETHI10 GTTCAGGACTGGCCCTGCTAACA 5
CCTCCAGCCCACTTTCTCTTCTC

SPS115 AAAGTGACACAACAGCTTCTCCAG Is
AACGCGTGTCCTAGTTTGGCTGTG
CTAATTTAGAATGAGAGAGGCTTCT

TGLAI26 TTGGTCTCTATTCTCTGAATATTCC 20
CCCTCCTCCAGGTAAATCAGC

TGLal2z AATCACATGGCAAATAAGTACATAC 21

INRAZ3 GAGTAGAGCTACAAGATAAAC 3
TAACTACAGGGTGTTAGATGAACTCA

ETH3 GAACCTGCCTCTCCTTGCATTGG 19
ACTCTGCCTGTGGCCCAAGTAGG

ETH22S GATCACCTTGCCACTATTTCCT 9
ACATGACAGCCAGCTGCTACT

BM1824 GAGCAAGGTGTTTTTCCAATC 1

CATTCTCCAACTGCTTCCTTG
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Table 2. Genetic characterisitics of 11 microsatellite loci in
brand populations of Hanwoo

Locus  No. of allele PIC H, H,
BM1824 7 0.622 0.675 0.673
BM2113 9 0.676 0.702 0.717
ETHI0 9 0.706 0.780 0.747
ETH225 9 0.632 0.632 0.671
ETH3 10 0.732 0.782 0.769
INRA23 11 0.757 0.770 0.785
SPS115 8 0.742 0.737 0.773
TGLA122 23 0.858 0.867 0.871
TGLAI126 9 0.635 0.709 0.674
TGLA227 20 0.840 0.805 0.857
TGLAS3 20 0.818 0.484 0.833

PIC : polymorphism information content.
Ho : observed heterozygosity.
He : expected heterozygosity.
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Table 3. Expected, observed heterozygosity across 11 micro-
satellite loci for each brand populations of Hanwoo

Population Pop size He Ho
pg 69 0.773 0.746
as 42 0.770 0.712
yp 43 0.769 0.753
dg 132 0.758 0.723
hs 88 0.756 0.695
js 119 0.772 0.729
sj 107 0.766 0.739
hd 56 0.760 0.744
nh 57 0.759 0.702

He: expected heterozygosity, Ho: observed heterozygosity.

pg: TFEARY, as: PSS, ypr SN, dg
thAEES hs: B, s AR, s AFEERR
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Table 4. Observed heterozygosity 11 microsatellite loci for each brand populations of Hanwoo

Population Brands

Locus

pg as yp dg hs Js Sj hd nh
BM1824 0.760 0.714 0.772 0.666 0.640 0.563 0.729 0.714 0.649
BM2113 0.774 0.500 0.636 0.727 0.719 0.789 0.719 0.660 0.631
ETHI0 0.774 0.833 0.772 0.780 0.764 0.773 0.766 0.821 0.736
ETH225 0.647 0.690 0.613 0.666 0.606 0.672 0.607 0.714 0.543
ETH3 0.845 0.761 0.840 0.825 0.696 0.789 0.766 0.857 0.754
INRA23 0.774 0.833 0.750 0.742 0.741 0.781 0.850 0.696 0.789
SPS115 0.718 0.690 0.840 0.734 0.719 0.773 0.710 0.821 0.701
TGLA122 0.774 0.857 0.886 0.871 0.853 0.848 0.906 0.875 0.912
TGLA126 0.774 0.642 0.818 0.636 0.618 0.697 0.700 0.660 0.701
TGLA227 0.788 0.761 0.795 0.848 0.775 0.831 0.813 0.857 0.754
TGLAS3 0.549 0.547 0.477 0.454 0.494 0.495 0.560 0.500 0.543
All loci 0.74 0.71 0.75 0.72 0.69 0.73 0.74 0.74 0.70

pg: TEANFES, as: SHIUIESS, yp: FHANTES, dg HBEITE hs: BT, s DS, s AFERGS, hd: 3}

T °‘5H— nh: ‘g3 53 -
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Fig. 1. The NJ phylogenetic tree of 9 brand populations using DA, The numbers indicate bootstrap values in percentage after
1000 re-sampling. pg: T 373, as: QA PFETS-, yp: FHANETS, dg: BH S-F hs: HAHLT, js: BT, 50 A

7= -9, hd: & A3, nh: Gl A -
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Fig. 2. The UPGMA phylogenetic tree of 9 brand populations using DA, The numbers indicate bootstrap values in percentage
after 1000 re-sampling, pg: 254789, as: QA VFE IS, yp: SN EF, dg: NEH-F hs: BT, js: 359,

sj: A A= 9, hd: 3H5E A FHS, nh: DA E AT

Table 5. DA genetic distance matrix estimated from the frequencies of 11 microsatellite loci among the 9 brand populations of

Hanwoo
rg as yp dg hs Js sj hd nh

pg -

as 0.0417 -

vp 0.0413 0.0446 -

dg 0.0227 0.0388 0.0302 -

hs 0.0321 0.0433 0.0402 0.0232 -

js 0.0221 0.0372 0.0389 0.0249 0.0214 -

Sj 0.0254 0.0337 0.0289 0.0205 0.0191 0.0143 -

hd 0.0439 0.0433 0.0403 0.0353 0.0288 0.032 0.0295 -

nh 0.0413 0.0493 0.0489 0.0408 0.0335 0.0316 0.0318 0.0362 -
pg: TFFAIE, as: SARIERE, ypr FHANTES, dgr HBRLS hs: FALY, js: AFEE, s AIA=LEE, hd: 8}
FEAZE, nh: A FE-

#Atel 2
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