S=71588] 4] A 378 A 1E, 81~87(2010) 81
Korean J. Poult. Sci. Vol. 37, No.1, 81~87(2010)

Microsatellite MarkerE AFEZSH X2l & &35 8% E4 4! JHA| AlgHzd 24

oA

-

ol 1
T A= o

Estimation of Genetic Characteristic and Cumulative Power of Discrimination using the
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ABSTRACT To estimate the genetic characteristics and cumulative power of discrimination (CPD) Korean Native Chicken. We
used a total of 195 genomic DNAs from four breeds population (Korean Native Red chicken: R, Korean Native Yellow chicken:
Y, Korean Native Black chicken: L, Ogal chicken: S). Frequencies of microsatellites markers were used to estimate heterozygosities
and genetic distances. The lowest distance (0.05) was observed between the R and L strains and the highest distance (0.158) between
the L and S strains. Korean native chicken strains (R, Y, K) have each other comparatively near genetic distance. Cumulative power
of discriminate (CPD) was 99.999% by including the 10 microsatellites loci individual identification system. And then matching
probability in that two different individuals incidentally have same genotype was estimated to 0.36x10 . The system employing
the 10 markers therefore provided to be applicable to individual identification in Korea native chicken.

(Key words : Korean native chicken, microsatellite markers, CPD)
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Table 1. Populations, number of individuals and origin of the

chicken used in this study

Populations No of sample Origin

Korean Native Red chicken strain 60 Korea

Korean Native Yellow chicken strain 46 Korea

Korean Native Black chicken strain 40 Korea

Ogol chicken 49 Korea
Total 195

Table 2. DNA amplification primer and characteristics of PCR

product analyzed in four chicken breeds

) Size
) Primers Chromo-
Loci range
(5°-3") some
(bp)
MCW  TGGACCTCATCAGTCTGACAG 17 269~289
330  AATGTTCTCATAGAGTTCCTGC
MCW  ATCACTACAGAACACCCTCTC 4 01~103
295 TATGTATGCACGCAGATATCC
MCW  TTGCATTAACTGGGCACTTTC 216~204
248  GTTGTTCAAAAGAAGATGCATG
MCW  GGGTTTTACAGGATGGGACG 3 137~148
216 AGTTTCACTCCCAGGGCTCG
MCW  GGCTGCTTTGTGCTCTTCTCG 4 250~361
98 CGATGGTCGTAATTCTCACGT
MCW CCACACGGAGAGGAGAAGGTCT 138~146
78 TAGCATATGAGTGTACTGAGCTTC
MCW GAGATGTAGTGCCACATTCCGAC 177183
67 GCACTACTGTGTGCTGCAGTTT
ADL CCAGCAGTCTACCTTCCTAT g 113~125
278 TGTCATCCAAGAACAGTGTG
ADL CTCCACCCCTCTCAGAACTA 1 104~116
268 CAACTTCCCATCTACCTACT
LEI GATCTCACCAGTATGAGCTGC
4 248~284

94 TCTCACACTGTAACACAGTGC
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¥ DNA+E TE Buffer(10 mM Tris-HCL, pH 7.4, 1 mM EDTA)
o &aliataich

PCR(Polymerase Chain Reaction) BF§-9 242 10 ng2] tem-
plate DNA, 3 pmol fluorescent dye labeling primer pairs, 2.5
mM dNTPs, PCR reaction buffer (10 mM Tris-HCI, pH 8.3, 50
mM KCl, 1.5 mM MgCl), 0.5 U Taq DNA polymerase(TaKaRa
Shuzo Co., Shiga, Japan) ¥ ddH,05 %7}5}] PCR W&
S F 10p¢LZ ZA3F 3 94 CollA] pre-denaturation 5% 94 C
ol|A] denaturation 30%, Z} marker'@ 2 %°g3} annealing =%
oA annealing 403, Z12]3L 72 CollA] extention 122 Z
35 cycles A3 ¥ final extentions 72 C 102 &<t 33k
S Z5 PCR-products= FZF ©HE| F7|7} d4H allele
size W] Ul EA)3=A], PCR 72| HGA AR5 &<l
317] 915} EtBr(ethidium bromide)©] ZE3HE 2% agarose gel
o] M719E3ta UV golA T3t A.

2. RERIE 241

PCR 4HE-2 27| deionized water2 5]4]3}3 DNA:
formamide : size standard(Genescan-400 HD)E 1L :10 4L :
0.5 1L Bl &5 &3t 95 T o) AtollA] 1087} denaturation
A)713L, ABI 3130 Genetic Analyzer(Appiled Biosystems, USA)
2 EX3HtE. Genemapper version 4.0(Perkin-Elmer Co.,
USAYE ol83)e] B48 ARg 2ol s3aiedd 171954
Performance Optimized Polymer 7(POP7)(Appiled Biosystems, USA)
9} 10x Buffer(with EDTA)E 1xZ &]43}e] A8-3}93L, run
time-2 2232 2 Itk 14132 Genotyper software version
2.5(Appiled Biosystems, USA)E ©]-83}o] H41519 ).

3 SHEM

Genotyper Softwareol] €J3l] A7 =] microsatellite mar-
ker® ¥ AR Microsatellite toolkit software(Park, 2000,
in personnel)E ©|-&3te] F4 JhH % JRAERE A2
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Table 3. Expected, observed heterozygosity and mean number
of alleles (MNA) observed across 10 microsatellite

loci for each population

Population Sample size ~ MNA Ex H Ob H
R 60 420 0.578 0.560
Y 46 3.60 0.574 0.508
L 40 4.00 0.592 0.587
S 49 3.80 0.577 0.530

R: Korean Native Red chicken, Y: Korean Native Yellow
chicken, L: Korean Native Black chicken, S: Ogal chicken. Ex
H: Expected heterozygosity, Ob H: Observed heterozygosity.

(expected total heterozygosity), T=F ©]8 3= (observed
heterozygosity) = PIC(polymorphism information content)E
AASATE. LE0949] B9 718 o]% A¥E, #EY
o)F FYE TEI PICTF 47} P mFNA 4P B
e R gtk B4 A% 749, BEE o3 HIE
7F 09252 RAlAM 718 =7 HEbgter, Ztis= 0%
AR08 PICOSI12) A 71 2 e AT 5
AT MCW789] 9= Aut& oz w2 gho] 7ths=
o8 AT, BEold AFE T2)x PIC G2 Yehi 9
B, Solg A e ANHERA, A 2 F4) Pl
4= ol A= 0.05004 0.1522 @A 8] WA yehd
whE @ 27 Aol 03472 el ok 7k 1 7
zfol & WHgskal S 1T & AU

o ko] FRA FABAE Lot r] #18) ZF MS mar-
il HEE AhEsle] o] 24 e b

o] BG& 53 Nei et al.(1983)2] WS ©]-8-3)= DISPAN
= F3 §14 AYE Table 59 A5}

Aok F4 A REAZA AlF)H L&A A F44
Al 0052 7HF 77k Ae® yesten, Ry} V(84
A A%, 0.073), Y2 1(0.083) GA] 77 38 A—E U
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Table 4. Expected and observed heterozygosity polymorphism information content (PIC) values obtained from 10 microsatellites in 4

populations
Ex H Ob H PIC
Loci
R Y L S R Y L S R Y L S
MCW78 0.112 0.379 0.143 0.492 0.083 0.152 0.050 0.347 0.108 0.305 0.136 0.368
MCW67 0.629 0.627 0.543 0.546 0.583 0.674 0.575 0.694 0.553 0.544 0.477 0.453
MCW330 0.568 0.604 0.648 0.619 0.617 0.674 0.675 0.571 0.478 0.512 0.563 0.543
MCW98 0.448 0419 0.506 0.247 0.433 0.283 0.525 0.286 0.346 0.329 0.375 0.215
MCW295 0.748 0.673 0.671 0.702 0.767 0.413 0.550 0.633 0.698 0.611 0.610 0.641
MCW216 0.637 0.424 0.606 0.587 0.683 0.391 0.575 0.245 0.589 0.366 0.529 0.539
ADL278 0.649 0.497 0.626 0.575 0.667 0.478 0.625 0.633 0.609 0.454 0.567 0.510
LEI094 0.784 0.811 0.844 0.755 0.733 0.804 0.925 0.694 0.750 0.774 0.812 0.707
ADL268 0.762 0.728 0.700 0.762 0.633 0.717 0.800 0.796 0.720 0.672 0.636 0.710
MCW248 0.448 0.577 0.639 0.490 0.400 0.500 0.575 0.408 0.400 0.503 0.554 0.385

R: Korean Native Red chicken, Y: Korean Native Yellow chicken, L: Korean Native Black chicken, S: Ogal chicken, Ex H: Expected

heterozygosity, Ob H: Observed heterozygosity,

PIC: Polymorphism information content.
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Table 5. Matrix of DA genetic distances observed among the

populations
R Y L S
R _
Y 0.073 -
L 0.050 0.083 -
S 0.149 0.144 0.158 -

R: Korean Native Red chicken, Y: Korean Native Yellow chicken,
L: Korean Native Black chicken, S: Ogal chicken.

Fig. 1. Phylogenetic tree showing the genetic relations among 4
population based on DA genetic distance (Nei et. al., 1983)
in Koeran native chicken. The numbers indicate bootstrap
values in percentage after 1,000 re-sampling. R: Korean
Native Red chicken, Y: Korean Native Yellow chicken,
L: Korean Native Black chicken, S: Ogal chicken.
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Table 6. Estimation of matching probability (W) and power of discriminate (PD) using 10 different marker in 4 strain of Korea native

chicken

Loci No. of allele Matching probability (W) Power of discriminate (PD)
W CwW PD (%) CPD (%)

Ml (MCW 78) 3 0.511 0.511 48.86 48.860
M2 (MCW 67) 3 0.226 0.115 77.33 88.408
M3 (MCW 330) 3 0.211 0.244x10 78.86 97.550
M4 (MCW 98) 2 0.410 0.100x10 58.94 98.994
M5 (MCW 295) 6 0.094 0.951x10" 90.53 99.904
M6 (MCW 216) 5 0.172 0.164x107 82.71 99.983
M7 (ADL 278) 6 0.158 0.261x10™ 84.13 99.997
M8 (LEI 094) 9 0.039 0.102x107 96.08 99.999
M9 (ADL 268) 5 0.093 0.959x10”" 90.60 99.999
MI10 (MCW 248) 3 0.266 0.255x1077 73.38 99.999

CPD: Cumulative power of discrimination.
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