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Genetic Rdationship between Populations and Analysis of Genetic Structure in the Korean
Native Chicken and the Endemic Chicken Breeds

J D. O, B. S Kang', H. K. Kim', M. N. Pak’, E. J Chae', O. S S0, H. K. Le<, G. J. Jeor” and H. S Kong?®'

'Poultry Science Division, National Ingtitute of Animal Science, RDA, Korea
“Genomic Informatics Center, Hankyong National University, Korea

ABSTRACT The purpose of this sudy was to assess the genetic variation and establish the relationship amongst breeds and
grains using 7 chicken specific microsatellite markers. A totd of 317 DNA samples from four Korean native chicken (KNC) strains
(KR: Korean Native Red chicken strain, KY: Korean Native Yellow chicken strain, KL: Korean Native Black chicken strain, KO:
Ogoal chicken drain) and three introduced endemic chicken breeds (LE: Leghorn chicken breed, RI: Rhode Idand Red chicken breed,
CO: Cornish chicken breed). The size of microsatellite markers was decided using GeneMapper Software (v.4.0) after being andyzed
using an ABI 3130 Genetic Andyzer. Frequencies of microsatdlites markers were used to estimate heterozygosities and genetic
distances. The lowest distance (0.074) was observed between the KY and KL breeds and the highest distance (0.779) between the
KL and LE breeds. The KNC gtrains (KR, KY, KL) have comparatively near genetic distance each other. On the other Sde, each
individud was not ramified to different groups and were spread evenly in phylogenetic dendrogram about dl the KNC of each strain
populations. But the endemic breed populations (LE, RI, CO) were ramified to different groups. The microsatellite polymorphism
data were shown to be useful for assessing the genetic relationship between Korean native strains and other foreign breeds.

(Key words : Korean Native Chicken, microsatellite, Genotyping, Da genetic distances)
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Table 1. Expected and observed heterozygosity obtained from 7 microsatdllites in 7 populations

Populations
Locus LE CcO KR KY KL KO

ExH ObH EH ObH ExH ObH EH ObH EH ObH ExH ObH ExH ObH
ADL158 0711 0570 0434 0325 0590 0703 0566 0364 0605 0308 0425 0462 065 0.641
ADL181 0464 0291 0710 0725 0638 0541 0645 0568 0665 0487 0258 0256 0689 0282
ADL176 0775 0595 0612 0650 0494 0351 07/0 0659 0683 0590 0699 0667 0654 0436
ADL210 0746 0405 0497 02/5 0653 0324 0695 0409 0665 0231 0659 0359 0599 0.282
ADL267 0741 0620 0453 0425 0486 0405 0590 0614 0692 0718 058 0615 0751 0641
ADL102 0427 0392 0729 0410 0760 0405 0829 0818 0771 0923 083 0.778 0659 0474
ADL172 0731 0570 0687 0350 0746 048 0807 0750 0793 0641 0783 0.590 0677 0641

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

LE: Leghorn chicken breed, RI: Rhode Idand Red chicken breed, CO: Cornish chicken breed, KR: Korean Native Red chicken strain,
KY: Korean Native Yelow chicken strain, KL: Korean Native Black chicken strain, KO: Ogol chicken strain.
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Table 2. Polymorphism information content (PIC) values obtained from 7 microsatellites in 7 populations

Populations
Locus
LE RI CO KR KY KL KO
ADL158 0.657 0.363 0.512 0.509 0.542 0.389 0.584
ADL181 0.424 0.650 0.566 0.580 0.593 0.243 0.621
ADL176 0.733 0.537 0.451 0.720 0.639 0.629 0579
ADL210 0.694 0.456 0578 0.634 0.598 0.598 0.547
ADL267 0.693 0.347 0454 0.543 0.641 0.529 0.703
ADL102 0.404 0.676 0.712 0.795 0.720 0.786 0577
ADL172 0.684 0.619 0.6%4 0.772 0.752 0.740 0.616

LE: Leghorn chicken breed, RI: Rhode Idand Red chicken breed, CO: Cornish chicken breed, KR: Korean Native Red chicken strain, KY:
Korean Native Ydlow chicken grain, KL: Korean Native Black chicken strain, KO: Ogol chicken gtrain.

Table 3. Expected, observed heterozygosity and mean number of
aldes (MNA) observed across 7 microsatellite loci for

esch population
Population Ex H Ob H MNA
LE 0.656+0.055 0.492+0.021 5.86+0.90
RI 0.588+0.047 0.451+0.029 4.29+1.80
CO 0.623+0.041 0.459+0.031 520+1.11
KR 0.700+0.039 0.597+0.027 6.29+1.70
KY 0.696+0.024 0.556+0.030 543+1.13
KL 0.606+0.077 0.532+0.031 6.00£1.73
KO 0.669+0.017 0.485+0.031 4.86+0.90

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

LE: Leghorn chicken breed, RI: Rhode ISand Red chicken breed,
CO: Cornish chicken breed, KR: Korean Native Red chicken strain,
KY: Korean Native Ydlow chicken strain, KL: Korean Native
Black chicken drain, KO: Ogol chicken drain.
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Table 4. Matrix of Standard genetic distances and Standard error observed among the populations

LE RI CO KR KY KL KO

LE - 0.288 0.208 0.212 0.198 0.260 0.207
RI 0.762 - 0.125 0.065 0.085 0.149 0154
CO 0.772 0.416 - 0.084 0.145 0.092 0.099
KR 0.703 0.194 0.207 - 0.028 0121 0.052
KY 0.553 0.219 0334 0.101 - 0.038 0.058
KL 0.779 0.287 0.340 0.173 0.074 - 0.041
KO 0.569 0.370 0.251 0.243 0.203 0.116 -

Bdow diagonds Standard genetic distances, upper diagonds. Standard error.
LE: Leghorn chicken breed, RI: Rhode Idand Red chicken breed, CO: Cornish chicken breed, KR: Korean Native Red chicken strain, KY:
Korean Native Ydlow chicken strain, KL: Korean Native Black chicken strain, KO: Ogol chicken strain.

70 KL

53 Ky

17 KR

43 Ko

| L co
LE

Fig. 1. Phylogenetic tree showing the genetic relations among 7
population based on DA genetic distance (Ne €. 4.,
1983) in chicken. The numbers indicate bootstrap vaues
in percentage after 1,000 re-sampling.

LE: Leghorn chicken breed, RI: Rhode Idand Red chicken breed,

CO: Cornish chicken breed, KR: Korean Native Red chicken

drain, KY: Korean Native Ydlow chicken strain, KL: Korean

Native Black chicken strain, KO: Ogoal chicken strain.
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Fig. 2. A neighbor joining dendrogram was constructed from
alele-sharing distances among 317 individuds in 7 po-
pulations.

LE: Leghorn chicken breed, RI: Rhode Idand Red chicken breed,

CO: Cornish chicken breed, KR: Korean Native Red chicken drain,

KY: Korean Native Ydlow chicken strain, KL: Korean Native
Black chicken strain, KO: Ogol chicken gtrain.
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