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Abstract : The objective of present study was to ascertain genetic diversity for cattle parentage testing. A
total of 59 random cattle samples(29 Korean native cattle and 30 dairy cows) were genotyped by using
11 microsatellite loci(BM1824, BM2113, ETH10, ETH225, EH3, INRA23, SPS115, TGLA122, TGLA227,
TGLA53, and TGLA126). This method consisted of multiplexing PCR procedure and showed reasonable
amplification of all PCR products. Genotyping was performed with an ABI 310 genetic analyzer. The number
of alleles per locus varied from 5 to 11 with a mean value of 6.73 in the Korean native cattle(KNC), 4
to 9 with a mean of 5.91 in dairy cows(DC). Expected heterozygosity was ranged 0.534~0.855(mean 0.732),
0.370~0.866(mean 0.692) in the KNC and DC, respectively. PIC value was ranged 0.485~0.821(mean 0.684),
0.336~0.834(mean 0.640) in the KNC and DC, respectively. Of the 11 markers, 7 markers(ETH10, EH3,
INRA23, SPS115, TGLA122, TGLA227, TGLA53) and 3 markers(INRA23, TGLA227, TGLAS53) have
relatively high PIC value (>0.7) in the KNC and DC, respectively. The total exclusion probability of 11
microsatellite loci was 0.9997 and 0.9991 in the KNC and DC, respectively. These results present basic
information for developing a system for parentage verification and individual identification in the KNC and
DC.
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Table 1.Characteristics of 11 microsatellite markers used

in this study
Marker Fluorescent dye E_xpected allele
size range (bp)
BM1824 NED 170 - 218
BM2113 FAM 116 - 146
ETH10 FAM 198 - 234
ETH225 NED 136 - 165
EH3 NED 90 - 135
INRA23 JOE 193 - 235
SPS115 FAM 235 - 265
TGLA122 JOE 134 - 193
TGLA227 FAM 64 - 115
TGLA53 FAM 147 - 197
TGLA126 JOE 104 - 131
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Table 2. Gene frequencies, heterozygosity, PIC value and PE of 11 microsatellite markers in the Korean native cattle

Marker Allele (gene frequency) OHet EHet PIC PE

of alleles

BM 1824 5 178°(0.0345) 180(0.5690)182(0.2414)184(0.0172)188(0.1379)0.517 0.608 0.544 0.350
BM 2113 5 124(0.0690) 130(0.0345)132(0.2241)134(0.2241)136(0.4483)0.690 0.705 0.644 0.447
ETH 10 6 206(0.0172) 214(0.2586)216(0.3276)218(0.1207)220(0.0517)0.655 0.771 0.718 0.533

222(0.2241)
ETH 225 5 136(0.0345) 138(0.6552)140(0.0862)142(0.0345)144(0.1897)0.345 0.534 0.485 0.307
EH 3 6 114(0.2414) 116(0.3267)118(0.0172)122(0.2759)124(0.0517)0.793 0.761 0.705 0.516
126(0.0862)

INRA 23 7 196(0.0862) 198(0.0517)200(0.0345)204(0.3276)206(0.2586)0.759 0.777 0.727 0.547
208(0.0172) 212(0.2241)

SPS 115 6 243(0.3448) 245(0.0172)247(0.0862)249(0.1552)251(0.2414)0.655 0.780 0.731 0.552
255(0.1552)

TGLA122 10 133(0.1379) 139(0.1034)141(0.2241)143(0.1552)145(0.0345)0.655 0.855 0.821 0.682
149(0.2241) 151(0.0517)159(0.0345)163(0.0172)165(0.0172)

TGLA227 8  76(0.1379) 82(0.3103) 84(0.1379) 92(0.0862) 94(0.1552)0.517 0.837 0.802 0.657
96(0.0517)  98(0.0862)106(0.0345)

TGLAS3 11 150(0.0345) 156(0.2931)160(0.0690)164(0.1724)166(0.0862)0.414 0.851 0.818 0.682
168(0.0862) 170(0.0172)174(0.0517)176(0.1552)178(0.0172)
184(0.0172)

TGLA126 5 117(0.6207) 119(0.1379)123(0.0690)125(0.1552)127(0.0172)0.655 0.577 0.528 0.345

Mean 6.73 0.605 0.732 0.684 0.9997

“OHet: Observed heterozygosity, EHet: Expected heterozygosity, PIC: Polymorphic information contents, PE: Exclusion probability
" Allele size(bp)
" Total exclusion probability

Table 3. Gene frequencies, heterozygosity, PIC value and PE of 11 microsatellite markers in dairy cows

No.
of alleles

BM 1824 5  178°(0.2333)180(0.2333)182(0.1000)188(0.4167)190(0.0167)0.667 0.722 0.662 0.466

BM 2113 5  122(0.1333) 124(0.0833)132(0.5167)134(0.1333)136(0.1333)0.767 0.684 0.638 0.454

ETH 10 6  210(0.0667) 212(0.0333)214(0.2000)216(0.5333)218(0.0833)0.767 0.667 0.620 0.438
222(0.0833)

ETH225 5  134(0.1000) 140(0.0333)142(0.4333)144(0.3500)146(0.0833)0.700 0.683 0.614 0.417

EH 3 114(0.5000) 116(0.0333)122(0.0833)124(0.2333)126(0.1500)0.733 0.676 0.619 0.426

INRA23 6  198(0.0167) 200(0.1333)204(0.2333)206(0.1333)208(0.3500) 0.833 0.782 0.735 0.558
212(0.1333)

Marker Allele (gene frequency) OHet EHet PIC PE

(&)

SPS 115 4  243(0.7833) 247(0.1333)249(0.0167)251(0.0667) 0.367 0.370 0.336 0.193
TGLA122 6  141(0.4000) 143(0.0500)147(0.2333)149(0.2833)151(0.0167)0.333 0.714 0.649 0.447
161(0.0167)

TGLA227 9  82(0.1500) 84(0.1500) 88(0.0333) 90(0.1000) 92(0.2333)0.767 0.866 0.834 0.702
94(0.0500)  98(0.1667)100(0.0333)104(0.0833)

TGLA53 7 154(0.0833) 156(0.4167)158(0.2167)160(0.0333)162(0.0667)0.467 0.751 0.704 0.525
164(0.1667) 166(0.0167)

TGLA126 6  115(0.0333) 117(0.3833)119(0.3833)121(0.0500)123(0.1333)0.833 0.696 0.628 0.431
125(0.0167)

Mean 591 0.657 0.692 0.640 0.9991

“OHet: Observed heterozygosity, EHet: Expected heterozygosity, PIC: Polymorphic information contents, PE: Exclusion probability
“ Allele size(bp)
™ Total exclusion probability
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