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Multiple Maternal Origins of Korean Native Chicken Based on the mtDNA D-loop Variation

Chang-Yeon ChoT, Pung-Yeon Lee, Yeoung-Gyu Ko, Hak Kyu Kim, Mi-Na Park and Seung-Hum Yeon
National Institute of Animal Science, RDA

ABSTRACT In this study, we analyzed the mitochondrial DNA D-loop region of Korean native chicken to clarify their
phylogenetic relationships, possible maternal origin and routes of introduction into Korea. A 1231-1232 bp DNA fragment from the
mtDNA D-loop region was sequenced in 315 chickens from 11 populations, Thirty-five variable sites that defined 21 haplotyes
were observed. In Korean native chicken, diversity accounted for 90% of the variation, little differentiation among the strains. The
21 haplotypes clustered into 5 clades which were A, B, C, D and E. These results indicate that Korean chickens were derived

from China with multiple origins.

(Key words : D-loop, Korean native chicken, maternal lineage, mitochondria, phylogenetic analysis)
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Fig. 1. The PhyML Tree of all Oka’s published data. The bold
and italic letters indicate new haplotypes detected in
these studies.
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Table 3. Distribution of mtDNA D-loop haplotypes in 11 chicken populations

Korean Native

Foregin Breeds

Haplo
YP¢  Yellow Black Red  JeJu  O-ke Tlafl“i TI;‘I’IH% TI;‘i’ln“]"’) Cornish Rh(’d;eismg Leghorn Toul
A0l 1 2 3
A2 1 1
A03 1 1
AO4 1 2 6 7 16
AO8 1 1
All 4 2 1 7
A2 1 1
BOI 1 1
BO2 2 6 8 16
BO4 12 12
BO06 12 12
B09 4 4
BIO 1 1 | 3 6
Bl 3 3
BI2 1 1 2
BI3 1 1
Co4 2 2 4
oo 4 2 4 10
D07 3 3 6
D10 2 11 10 23
EOI 1 4 5
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Table 4. Number of polymorphic sites, number of mtDNA D-loop haplotypes, haplotype diversity and nucleotide diversity of chicken
populations from eight Korean native and three foreign breeds

Population N Number of polymorphic sites Number of haplotypes  Haplotype diversity =~ Nucleotide diversity
Native
Yellow 12 24 6 0.818 0.00694
Black 12 23 8 0.924 0.0069
Red 12 23 6 0.864 0.00772
Jelu 16 19 6 0.817 0.00622
O-ke 12 21 4 0.712 0.00539
Long Tail A 12 0 1 0 0
Long Tail B 11 0 1 0 0
Long Tail D 12 5 2 0.303 0.00123
8 Korean breeds 99 32 18 0.9 0.00662
Cornish 12 12 3 0.591 0.0045
Rhode Islang Red 12 8 2 0.458 0.00315
Leghorn 12 0 1 0 0
3 Forign Breeds 36 19 6 0.798 0.00485
All populations 135 34 21 09171 0.00671
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Fig. 2. Median network profile of mtDNA D-loop haplotypes observed in the current study. The circle size corresponds to haplotype
frequency and the line corresponds to mutational positions connecting haplotypes. Empty circles are median vectors used in

connecting in directly related haplotypes.
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