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ABSTRACT

This study was conducted to analyze the genetic characteristics of Korean Native Pigs (KNP), and to establish an individ-
ual identification system comprising many microsatellite markers located on different pig autosomes. Genotype data from
13 microsatellites typed in 446 animals was used to determine the validation of a method of individual identification in 4
KNP. A total of 112 alleles of the 13 microsatellites were detected and average heterozygosities (polymorphic information
content) ranged from 0.286 (0.423) to 0.686 (0.796) in this study. Comparing the pattern of allele frequency among the KNP,
Yorkshire, Landrace and Duroc breeds, there was specific differentiation between populations at multi-allelic loci. The
cumulative power of discrimination (CPD) was 99.999% by including 10 microsatellite loci for the individual identification
system. The probability that two different individuals incidentally have same genotype was estimated to be 0.36x10”. The
system employing these 10 markers therefore proved to be applicable to the individual identification of KNP.
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Table 1. Number of individuals for four breeds used in this

study
Breed No of individuals Origin
Yorkshire (Y) 122 England
Landrace (L) 108 America
Duroc (D) 126 America
Korea Native Pig (KNP) 57 Korea
Total 446
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Table 2. Characterization of 13 microsatellite loci analyzed for 4 pig breeds

Chromosome Size range

Locus . No. of alleles” Ht? Hs” Gst¥
location (bp)

S0090 12 220-252 7 3 0.7440 0.5380 0.2768
S0101 7 193-215 6 (2) 0.7194 0.4456 0.3806
SW857 14 134-162 10 (3) 0.8026 0.6124 0.2370
S0068 13 208-260 16 (8) 0.8150 0.6793 0.1665
S0155 1 144-162 6 (3) 0.7263 0.5656 0.2212
S0225 8 166-190 6 (2) 0.6109 0.4700 0.2307
S0226 2 179-213 5@ 0.6827 0.5592 0.1809
S0227 4 225-253 4 (2) 0.5087 0.2865 0.4368
SwW24 17 92-122 12 (3) 0.7870 0.6160 0.2172
S0228 6 217-241 8 4 0.6743 0.5400 0.1991
S0355 15 240-272 6 (3) 0.7130 0.4827 0.3229
S0386 11 149-165 6 (4) 0.6711 0.4108 0.3879
SW787 18 148-164 7 (3) 0.8279 0.6864 0.1709
All loci - - 7.6(3.3) 0.71 0.53 0.26

" (n) ; number of alleles that is found in Korea Native Pig population.

D Ht ; Expected total heterozygosity.
9 Hs ; Observed within heterozygosity.
G, : Gene differentiation.
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Table 3. Estimates of Heterozygosity(H) and Polymorphic Information Content (PIC) in 4 pig breeds population

. Y(122) 9 L(108)? D(126)* KNP Y
oeus HY PIC® H H PIC H PIC
$0090 0.7170 0.6413 0.5673 0.5433 0.5902 0.4919 0.3929 0.3561
$0101 0.5000 0.5022 0.5333 0.5492 0.5000 0.3956 0.1852 0.1780
SW857 0.5877 0.5777 0.7778 0.7295 0.4706 0.4013 0.6727 0.5250
$0068 0.4762 0.4827 0.6700 0.6321 0.8644 0.7758 0.8545 0.6357
$0155 0.6535 0.5728 0.5591 0.4508 0.5484 0.4536 0.5536 0.5280
50225 0.5476 0.3573 0.4505 0.3911 0.6864 0.6222 0.0175 0.0172
$0226 0.5234 0.5031 0.6701 0.5530 0.4918 0.3841 0.6600 0.5914
$0227 0.0693 0.0835 0.2273 0.2318 0.4273 0.3920 0.1228 0.1816
SW24 0.7818 0.7623 0.5326 0.5386 0.6329 0.6751 0.2143 0.2045
$0228 0.6000 0.7051 0.5612 0.4692 0.4320 0.3437 0.6607 0.6027
$0355 0.7872 0.7635 0.3608 0.5866 0.0932 0.1190 0.6786 0.5604
$0386 0.4457 0.4564 0.1413 0.1455 0.3415 0.3200 0.6964 0.5953
SW787 0.6392 0.6668 0.7526 0.6757 0.8151 0.7447 0.5000 0.3758

Y; Yorkshire, ?L; Landrace, >'D; Duroc, YKNP; Korea Native Pig, ”H; Heterozygosity, PPIC; Polymorphic Information Content.
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Fig. 1. Pattern of allele frequency distributions for three loci for four breed populations.
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Table 4. Estimation of matching probability (W) and power of discriminate (PD) using 10 different marker in 4 pig breeds popu-

lation.
. Matching probability (W) Power of discriminate (PD)
Loci No. of allele
wb cw? PD? (%) CPDY (%)

M, (S0068)* 16 0.065 0.065 93.50 93.500
M, (SW787) 7 0.069 0.44x102 93.05 99.548
M, (SW857) 10 0.082 0.36x107 91.77 99.962
M, (SW24) 12 0.074 0.27x10" 92.64 99.997
M; (S0090) 7 0.097 0.26x107 90.26 99.999
M, (S0226) 5 0.158 0.41x10° 84.19 99.999
M, (SW911) 6 0.203 0.84x107 79.69 99.999
M; (80225) 6 0.199 0.10x107 80.08 99.999
M, (S0101) 6 0.137 0.13x10°® 86.31 99.999
M,, (SW9s1) 4 0.266 0.36x10° 73.41 99.999

DIW: Identify matching probability.

2 CW: Cumulative matching probability.

9 PD: Power of discriminate.

# CPD: Cumulative power of discriminate.
*Microsatellite name.
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