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Korean native goats, which are characterized by black coat color, have existed on the Korean pen-
insula for a long time. Until now, there has been no comprehensive investigation concerning their ge-
netic diversity, phylogenetic analysis or origin. In this study, we investigated the genetic diversity and
verified phylogenetic status of the Korean native goat using the 453-bp fragment of the hypervariable
fragment I (HVI) of mitochondrial DNA (mtDNA) D-loop region from 60 individuals among 5
populations. The Korean native goat showed less haplotype diversity when compared with goats from
other countries. In addition, 6 haplotypes that had not been previously reported were verified in this
study. In phylogenetic analyses with other country’s goats, 10 haplotypes from Korean native goats
were classified into mtDNA lineage A. Moreover, in a phylogenetic tree for goats which contained
mtDNA lineage A, 8 of 10 haplotypes could be included in a subgroup with goats from Vietnam and
an area of China. However, none of the remaining haplotypes belonged to a major group of Korean
native goats and were located on different independent positions. These results suggest that almost
Korean native goats aligned more closely to China and Vietnam breeds in mtDNA lineage A and
there was no gene flow from other mtDNA lineages. Our results will contribute to conservation strat-

egies and genetic breeding of Korean native goats.
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Table 1. The primer sequences for amplification of the mtDNA D-loop region used in this study

Primer sequence (5°---3")

Target
Forward Reverse
D-loop-1 TATCAGCACCCAAAGCTGAA GTGAGATGGCCCTGAAGAAA
D-loop-2 GATCACGAGCTTGTTGACCA GCATTTTCAGTGCCTTGCTT

Table 2. Genetic diversity among 5 populations based on complete and HVI regions of the D-loop region

. L1 . Number of Number of Haplotype Nucleotide
Region Population Sample size . R .
polymorphic sites haplotypes diversity diversity
Complete Da 12 12 5 0.8030 0.0028
Ja 12 12 4 0.7424 0.0032
To 12 15 4 0.7121 0.0029
Ye 12 7 5 0.7879 0.0016
Si 12 6 5 0.6667 0.0021
Total 60 24 12 0.8153 0.0027
HVI Da 12 9 3 0.5909 0.0048
Ja 12 11 4 0.7424 0.0079
To 12 14 4 0.7121 0.0062
Ye 12 6 5 0.7879 0.0038
Si 12 5 5 0.6667 0.0044
Total 60 20 10 0.7802 0.0058

'Aliases for population names of Korean native goats used in this study. Da: Dangjin, Ja: Jangsu, To: Tongyeong, Ye: Yeongyang,

and Si: Shinan.
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Table 3. Distribution of mtDNA HVI haplotypes in 5 goat populations and comparison with a previous report

Populations Odahara et

Haplotype Da Ja pTo Ye Si Total al. [20]
hap_1 7 5 6 5 1 24 1
hap_2 1 2 3 1
hap_3 4 7 11

hap_4 4 2 3 1 10 1
hap_5 1 2 3 1
hap_6 1 1

hap_7 3 1 4

hap_8 2 2

hap_9 1 1

hap_10 1 1

hap_11 1
hap_12 1

Table 4. Information on reference sequences for comparison with Korean native goats

Regions Countries Number of Accession numbers
sequences
Eastern Asia Bhutan 2 AJ317851, AJ317855
Laos 3 AB044295, AB044300, AB044303
China 10 AJ317569, DQ089106, DQO89135, AY853278, DQ121491, AY188849,
AY860871, DQ121578, DQ188892, DQ188893
Malaysia 2 AJ317553, AJ317828
Mongolia 3 AJ317534, AJ317833, EF618234
Vietnam 2 AJ317566, EF618541
Middle East Iran 4 EF617863, EF618084, EF617945, EF617965
Jordan 3 AJ317769, EF618191, EF618200
Pakistan 2 AJ317533, AB110552
Saudi Arabia 2 AJ317752, EF618309
Syria 2 AJ317760, AJ317761
Turkey 3 AJ317736, EF618492, EF618535
Western Asia Azerbaijan 2 EF617702, EF617706
Dagestan 2 EF617708, EF617709
India 6 AJ317827, AJ317856, AJ317560, AY155721, AY155708, AY155952
Northern Africa Egypt 4 AJ317780, AJ317795, EF617711, EF617727
Nigeria 2 AJ317810, EF618246
Northern Europe Austria 2 EF617678, EF617701
France 3 AJ317575, AJ317723, EF617779
Germany 3 AJ317586, AJ317649, EF617788
Iceland 2 AJ317587, EF617851
Poland 2 AJ317584, EF618264
Switzerland 4 AJ317838, AJ317573, AJ317619, EF618423
Southern Europe Italy 3 EF618134, AJ317674, AJ317685
Sicily 3 DQ241349, DQ241351, DQ241370
Spain 4 AJ317625, AJ317703, AJ317709, EF618413,

Total

x
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Fig. 1. A neighbor-joining tree of domestic goats (Capra furcus)
based on HVI sequences of mtDNA D-loop region. 60
Korean native goats and 80 reference sequences were
used for construction of this tree. Distances were calcu-
lated using the Kimura 2-parameter model. Six mtDNA
lineages (A, B, C, D, F, and G) formed, and the Korean
native goats were classified into mtDNA lineage A.
Capra cylindricornis (AJ317870) was used as an outgroup.
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Fig. 2. A consensus phylogenetic tree reconstructed using statistics for the taxon bipartitions and clade credibility (posterior proba-
bility) values. The Bayesian Markov chain Monte Carlo analysis was run with the Hasegawa-Kishino-Yano (HKY) [10] model.
The average standard deviation of split frequencies reached 0.008436 after 16 million iterations.
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