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To estimate the genetic characteristics and cumulative power of discrimination (CPD) within Korean
native commercial chicken, we used a total of 395 genomic DNAs from six breeds population (Korean
Native Red chicken: R, Korean Native Yellow chicken: Y, Korean native Commercial Chicken: C, Ogal
chicken: S, Hy-Line Brown: H, White Leghorn: W). Genetic diversity indices including mean allele
number among loci, unbiased heterozygosity (h;) within locus, effective number of alleles (N.) and
polymorphism information content (PIC) as well as the unbiased average heterozygosity (H) among
loci in the populations were calculated using the generated allele frequencies by each marker.
Frequencies of microsatellites markers were used to estimate heterozygosities and genetic distances.
The nearest distance (0.119) was observed between the C and Y strains. The generated unbiased aver-
age heterozygosity among loci in each population was integrated to the global formula of CPD and
the result demonstrated that the CPD within the six chicken populations was 99.461%.
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PCR ¥ MS markerg 5%3t7] 918 primerol] 3%
AH Dye 443 e 849 27] 8 £X 55 et
2~3 marker # multiplex PCRE 33 t}. PCR %H&- <Y
Template DNA 50~100 ng, 10x PCR Buffer (10 mM
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Table 1. Microsatellite marker sequences and part of PCR conditions in this study

Marker Chromosome Sequence Dye Tm ()
ADLS : IGIGGCIGACTICCCAATATGT AV :
AL : CANTCTITIGIGGGGTATGG FAM 9
AP : AACTIGOACCACANTCTIAT v @
AP 7 GIGAACCCCATGETCICTS NED s
Lo : AATICCTGACCTCCATGATAC e 5
o : GICATTACIGTIATGITTATIGC e @
wwe o paneesemee v
e 7 ATICCIGGGIGETANTTTACC e .
ewors : CATATGAATGOCGEAGCT v .
Mewers : TACCIGGATICITICATCAGG. Fav s
e B Ciccacrisomoaseners NED @
o wemimemete T w
MCW322 13 GATCTCCCTAGCTACAAACC PET o

CTTCCGCCTTCTTGAGAGTC
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Table 2. Characterization of the 13 microsatellite loci analyzed
in 6 popuations

Loci No. of alleles PIC Ob H Ex H

ADLO0309 3 0.586 0.655 0.659
ADL181 5 0.567 0.602 0.636
ADL190 8 0.718 0.754 0.759
ADL279 12 0.726 0.384 0.760
LEI0073 17 0.735 0.665 0.756
LEI0192 20 0.753 0.630 0.769

MCW0083 5 0.716 0.696 0.754

MCW0120 12 0.840 0.713 0.856

MCW0153 4 0.594 0.663 0.660
MCW?214 11 0.748 0.693 0.776
MCw217 8 0.720 0.653 0.755
MCW226 11 0.573 0.587 0.637
MCW322 4 0.533 0.491 0.585
All loci 120 0.678 0.630 0.720

PIC: Polymorphism information content, Ob H: observed heter-
ozygosity, Ex H: expected heterozygosity.



Table 3. Expected, observed heterozygosity and mean number
of alleles (MNA) observed across 13 microsatellite loci
for each population

Populations Sample size MNA Ex H Ob H
R 61 48 0.601 0.571
Y % 5 0.630 0.574
C 75 5.9 0.629 0.564
O 70 43 0.546 0.531
H 60 4 0.567 0.600
W 36 44 0.490 0.409

R: Korea native Red chicken, Y: Korea native Yellow chicken,
C: Korea native Commercial chicken, O: Ogol chicken, H:
Hy-Line Brown, W: White Leghorn, MNA: mean number of
alleles, Ob H: mean observed heterozygosity, Ex H: mean
expected heterozygosity.
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on o]y FAFGS o] &3t EFH ALAFIES AL
7] Wiel the FEETY F14 ApEA o] YERE A

Table 4. DA genetic distance matrix estimated from the frequencies of 13 microsatellite loci among the 6 populations of chicken

R Y C (@) H W
R -
Y 0.1375 -
C 0.1266 0.1191 -
(@) 0.2076 0.1912 01741 -
H 01791 0.2066 0.1707 0.1990 -
W 0.2440 0.2395 0.1869 0.1748 0.2665 -

R: Korea native Red chicken, Y: Korea native Yellow chicken, C: Korea native Commercial chicken, O: Ogol chicken, H: Hy-Line

Brown, W: White Leghorn.

14 R

50 |
B4 H

Fig. 1. Phylogenetic tree showing the genetic relations
among 6 population based on DA genetic distance
[12]. The numbers indicate bootstrap values in

i percentage after 1,000 re-sampling. R: Korea na-
tive Red chicken, Y: Korea native Yellow chicken,
W C: Korea native Commercial chicken, O: Ogol

chicken, H: Hy-Line Brown, W: White Leghorn.
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Table 5. Characterization of genetic variability and cumulation power of breeds discrimination (CPD)

Breeds(strain) Cross breeds
Locus Observed features R Y C 0 q W mean
Allele number 3 3 3 3 3 3 3.000
ADL0309 h; 0.574 0.677 0.653 0.771 0.617 0.583 0.650
PIC 0.528 0.588 0.534 0.584 0.491 0.507 0.540
Allele number 4 3 4 2 3 4 3.330
ADL181 h; 0.754 0.645 0.667 0.329 0.600 0.639 0.610
PIC 0.590 0571 0.569 0.295 0.522 0.546 0.520
Allele number 5 5 6 5 4 5 5.000
ADL190 h; 0.754 0.677 0.867 0.786 0.867 0.472 0.740
PIC 0.630 0.660 0.685 0.762 0.620 0.502 0.640
Allele number 6 6 10 7 4 7 6.670
ADL279 h; 0.508 0.473 0.360 0.200 0.233 0.611 0.400
PIC 0.707 0.668 0.763 0.639 0.556 0.678 0.670
Allele number 7 5 11 6 6 8 7.170
LEI0073 h; 0.590 0.613 0.733 0.714 0.650 0.722 0.670
PIC 0.550 0.571 0.774 0.624 0.465 0.719 0.620
Allele number 8 7 12 5 9 3 7.330
LEI0192 h; 0.689 0.527 0.600 0.729 0.883 0.250 0.610
PIC 0.743 0.720 0.694 0.597 0.720 0.319 0.630
Allele number 5 5 5 4 3 4 4.330
MCWO0083 hi 0.820 0.710 0.720 0.743 0.800 0.139 0.660
PIC 0.688 0.597 0.643 0.625 0.586 0.236 0.560
Allele number 7 7 10 8 4 5 6.830
MCW0120 hy 0.705 0.581 0.840 0.829 0.783 0.472 0.700
PIC 0.710 0.649 0.815 0.777 0.599 0.470 0.670
Allele number 4 4 4 3 3 2 3.330
MCWO0153 h; 0.623 0.763 0.760 0.671 0.483 0.556 0.640
PIC 0.612 0.605 0.597 0.486 0.383 0.368 0.510
Allele number 7 8 7 6 5 8 6.830
MCW214 h; 0.590 0.753 0.587 0.729 0.883 0.555 0.680
PIC 0.491 0.739 0.587 0.728 0.753 0.590 0.650
Allele number 5 5 6 6 5 7 5.670
MCW217 h; 0.656 0.807 0.520 0.786 0.617 0.333 0.620
PIC 0.619 0.699 0.602 0.680 0.512 0.512 0.600
Allele number 4 10 4 5 4 5 5.330
MCW226 h; 0.443 0.688 0.373 0.643 0.950 0.306 0.570
PIC 0.369 0.604 0.492 0.486 0.581 0.614 0.520
Allele number 4 3 3 2 4 2 3.000
MCW322 h; 0.689 0.591 0.573 0.043 0.583 0.444 0.490
PIC 0.565 0.569 0.422 0.041 0.475 0.334 0.400
Allele number 5.308 5.462 6.538 4.769 4.385 4.846 2.500
Among loci mean h; 0.646 0.654 0.635 0.613 0.688 0.468 0.100
PIC 0.600 0.634 0.629 0.563 0.558 0.492 0.310
CPD 99.461

R: Korea native Red chicken, Y: Korea native Yellow chicken, C: Korea native Commercial chicken, O: Ogol chicken, H: Hy-Line
Brown, W: White Leghorn. PIC: Polymorphism information content, h;: heterozygosity, CPD: cumulative power of discrimination.
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T EAALAE, FEAS), EFS LAY 234 2 9 ¥ % (Hy-Line Brown: HB, White
Leghorn: WL)& thto2 13%° MS marker (ADL0309, ADL181, ADL190, ADL279, LEI0073, LEI0192,
MCW083, MCW120, MCW153, MCW214, MCW217, MCW226, MCW322)& 43l A 2 #5719 %24 &
OdEE 24 At 13F 9 MS marker WollA F 12070 9] i F-AAE &2 stGem Ha 92709 oy
AAg BA3 A2 yest #54 o|g44, 7IdHe o] dA % PICY HTH2 247 0.63, 0.72 zﬂ
0678% FAA. 7H B BARYRFAAE HAE Y& BFe 4870 d] 592 &2 Hler 7y

i o3 440) 0629% MLA FA UEgh ol EFH 24 UL ol§3 39 w2 53 4eAYGL
BARE A J1A0% A0E FHEE AV R FF0 $AH FABAE BAF 23} EFR 2490
R )3 AALLOE H2LA APAE FAA ANE FATL AE A2 BAASACE, 2 VS markerd
F30 o|FHFES ol g3t} 4 ANEY AT N FF2 48 T 4 9E F8 FHEFAEACD)
%2 ANE 2% 1BFY MS markerE ol G50l AR FES TRY & oAb FEo] 9461%2 Ve,



