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Genetic Diversity and Relationship of Ogye Population in Korea
Using 25 Microsatellite Markers
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ABSTRACT The aim of this study was to evaluate the genetic diversity and relationships of Ogye populations in Korea.
A total of 243 genomic DNA samples from 6 Ogye population (Yeonsan Ogye; YSO, Animal Genetic Resources Research
Center Ogye; ARO, Chungbuk Ogye; CBO, Chungnam Ogye; CNO, Gyeongbuk Ogye; GBO, Seoul National University Ogye;
SUO) and 3 introduced chicken breeds (Rhode Island Red; RIR, White Leghorn; LG, Cornish; CN) were used. Sizes of 25
microsatellite markers were decided using GeneMapper Software(v 5.0) after analyzing ABI 3130XL. A total of 153 alleles
were observed and the range was 2 to 10 per each locus. The mean of expected and observed heterozygosity and PIC
(Polymorphism Information Content) value was 0.53, 0.50, 0.46 respectively. The lowest genetic distance (0.073) was observed
between YSO and SUO, and the highest distance (0.937) between the RIR and CBO. The results of clustering analysis
suggested 3 clusters (4K=7.96). Excluding GBO population, 5 Ogye populations (YSO, ARO, CBO, CNO, SUO) were grouped
in same cluster with high genetic uniformity (0.990, 0.979, 0.989, 0.994, 0.985 respectively). But GBO population was grouped
in cluster 1 with low genetic uniformity (0.340). The results of this study can be use to basic data for the genetic evaluation

and management of Ogye populations in Korea.

(Key words: chicken, Ogye, genetic diversity, polymorpism, microsatellite)
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Table 1. Description of the 9 chicken breeds used in this study
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Abbr. Breed No. of sample Genetic orgin Source
YSO Ogye 27 Korea Jisan Farm
ARO Ogye 27 Korea NIAS
CBO Ogye 27 Korea CILVR
CNO Ogye 27 Korea CILER
GBO Ogye 27 Korea GLRI
SUO Ogye 27 Korea SNU
RIR Rhode Island Red 27 USA NIAS
LG White Leghormn 27 Italy NIAS
CN Cornish 27 UK NIAS

YSO: Yeonsan ogye, ARO: Animal Genetic Resources Research Center Ogye, CBO: Chungbuk Ogye, CNO: Chungnam Ogye, GBO:
Gyengbuk Ogye, SUO: Seoul National University Ogye, RIR: Rhode Island Red, LG: White Leghorn, CN: Cornish.

NIAS: National Institute of Animal Science.

CILVR: Chungbuk Institute of Livestock and Veterinary Research.

CILER: Chungnam Institute of Livestock Experiment Research.
GLRI: Gyeongbuk Livestock Research Institute.
SNU: Seoul National University.
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Table 2. The statistical analysis of heterozygosity, polymorphism information content using 25 MS markers

Locus NA Hexp Hobs PIC
ADLO0176 7 0.603 0.523 0.523
ADL0262 3 0.444 0.425 0.376
ADL0267 8 0.593 0.453 0.524
ADL0278 5 0.542 0.527 0.471
LEI0092 7 0.636 0.626 0.569
LEI0094 7 0.567 0.578 0.500
LEI0096 8 0.520 0.446 0.469
LEI0099 5 0.535 0.466 0.464
LEIO135 5 0.391 0.285 0.309
LEI0166 4 0.220 0.181 0.180
LEI0192 10 0.633 0.612 0.570
MCWO0016 5 0.471 0.484 0.398
MCWO0037 4 0.556 0.547 0.482
MCWO0078 2 0.276 0.284 0.223
MCWO0103 4 0415 0.383 0.321
MCWO0145 9 0.640 0.593 0.570
MCW0193 9 0.601 0.566 0.545
MCWO0206 6 0.496 0.500 0.428
MCWO0214 10 0.622 0.603 0.553
MCW0233 4 0.564 0.584 0.486
MCW0240 8 0.639 0.638 0.569
MCW0252 6 0.629 0.607 0.550
MCWO0295 5 0.528 0.525 0.457
MCWO0301 8 0.514 0.528 0.445
MCWO0330 4 0.582 0.611 0.499
NA: number of alleles per locus.
Hexp: expected heterozygosity, Ha: observed heterozygosity.
PIC: polymorphism information content.
Table 34 Ao thepd B4 A%s ANt JEn 9. ol e EREe 4% el w4
7 B2 g fdAE Baska sle e YS0(4.08) w5 A A ol AN S A= fdA 1
= Jehton], RIR D}(284)ow Vg Ae dARARE A8 Aol olFolzr] MR o Alngr
Ewohl e Ao RIS AT Hepot Has®l 73-7 SUO
AerellA 247} 0.607, 0.6012 71 ¥ 5315, LG 3wl 2. HelzE REAZ] H FoEtA
41 0.399, 0.361 2 7}3} Se F S Holm glglem, Ant AR 9l Hezte) 5134 ARE F4sk] S8l v
Aoz o7l oA Heke] Y ERFA Hg) 2 BFdS H i frAke] RI=S vle o 2 PHYLIP program package
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Table 3. Genetic diversity parameters in 9 chicken population
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Population Sample size Marker Hexp Hops MNA
YSO 27 25 0.595+0.035 0.539+0.019 4.08+1.44
ARO 27 25 0.537+0.038 0.495+0.019 3.28+1.06
CBO 27 25 0.558+0.033 0.582+0.019 3.24+1.09
CNO 27 25 0.535+0.037 0.514+0.019 3.68+1.35
GBO 27 25 0.562+0.027 0.473+0.019 3.88+1.27
SUO 27 25 0.607+0.035 0.601+0.019 3.96+1.34
RIR 27 25 0.474+0.036 0.479+0.019 2.84+0.90
LG 27 25 0.399+0.047 0.361+0.018 3.00£1.32
CN 27 25 0.491+0.035 0.481+0.019 3.00+0.82

Heyp: expected heterozygosity, Ha: observed heterozygosity.
MNA: mean number of alleles.

YSO: Yeonsan Ogye, ARO: Animal Genetic Resources Research Center Ogye, CBO: Chungbuk Ogye, CNO: Chungnam Ogye, GBO:
Gyengbuk Ogye, SUO: SEoul National University Ogye, RIR: Rhode Island Red, LG: White Leghorn, CN: Cornish.
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Table 4. Matrix of Nei genetic distances observed among 9 chicken populations

YSO ARO CBO CNO GBO SUO RIR LG

ARO 0.259

CBO 0.175 0.300
CNO 0.114 0.316 0.209
GBO 0.352 0.295 0.448 0.398

SUO 0.073 0.208 0.128 0.101 0.320

RIR 0.661 0.630 0.679 0.757 0.501 0.603

LG 0.822 0.813 0.937 0.928 0.846 0.770 0.811

CN 0.548 0411 0.679 0.647 0.387 0.527 0.572 0.694

YSO: Yeonsan Ogye, ARO: Animal Genetic Resources Research Center Ogye, CBO: Chungbuk Ogye, CNO: Chungnam Ogye, GBO:
Gyengbuk Ogye, SUO: SEoul National University Ogye, RIR: Rhode Island Red, LG: White Leghorn, CN: Cornish.
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Fig. 1. Neighbor-Joining Phylogenetic tree showing genetic
relationships among 9 chicken populations based on Nei dis-
tances.

YSO: Yeonsan Ogye, ARO: Animal Genetic Resources Research
Center Ogye, CBO: Chungbuk Ogye, CNO: Chungnam Ogye,
GBO: Gyengbuk Ogye, SUO: Seoul National University Ogye,
RIR: Rhode Island Red, LG: White Leghorn, CN: Cornish.
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Table 5. Population of membership of each 9 chicken breed genotypes with 25 microsatellite markers in the 3 inferred clusters using

STRUCTURE analysis

Inferred cluster

Population Number of individual
1 2 3
YSO 0.990 0.006 0.004 27
ARO 0.979 0.007 0.014 27
CBO 0.989 0.004 0.008 27
CNO 0.994 0.003 0.003 27
GBO 0.340 0.007 0.653 27
SUO 0.985 0.005 0.010 27
RIR 0.003 0.101 0.896 27
LG 0.003 0.995 0.002 27
CN 0.019 0.008 0.973 27

YSO: Yeonsan Ogye, ARO: Animal Genetic Resources Research Center Ogye, CBO: Chungbuk Ogye, CNO: Chungnam Ogye, GBO:
Gyengbuk Ogye, SUO: Seoul National University Ogye, RIR: Rhode Island Red, LG: White Leghorn, CN: Cornish.

Maximum values for each breeds are shown in bold.
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Fig. 2. Clustering assignment of the 9 chicken populations obtained by STRUCTURE analysis (K=3).
YSO: Yeonsan Ogye, ARO: Animal Genetic Resources Research Center Ogye, CBO: Chungbuk Ogye, CNO: Chungnam Ogye, GBO:
Gyengbuk Ogye, SUO: SEoul National University Ogye, RIR: Rhode Island Red, LG: White Leghorn, CN: Cornish.
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