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ABSTRACT

This study was carried out to investigate a usefulness of the microsatellite DNA markers for
individual identification and parentage verification in three dog breeds. A total of 59 random dog (31
Chiwawa, 20 Poongsan, 8 Labrador Retriever) samples were genotyped by using 14 markers (Chiwawa
dog), 16 markers (Poongsan dog), and 12 markers (Labrador Retriever dog) among the 17 international
standard markers (PEZ1, 3, 5, 6, 8 10, 11, 12, 13, 15, 16, 17, 20, 21, FHC2010, FHC2054 and
FHC2079), respectively. The number of alleles per locus varied from 4 to 14 with a mean value of
6.07 in Chiwawa dog, 2 to 9 with a mean of 4.75 in Poongsan dog, and 3 to 5 with a mean of 4.00
in Labrador Retriever dog. Observed heterozygosity was ranged 0.419~0.968 (mean 0.755), 0.300~0.950
(mean 0.597) and 0.125~0.750 (mean 0.604), and expected heterozygosity was ranged 0.432~0.883
(mean 0.711), 0.262~0.817 (mean 0.559) and 0.425~0.808 (mean 0.660) in these three dog breeds. PIC
value was ranged 0.397~0.856 (mean 0.659), 0.222~0.772 (mean 0.503) and 0.354~0.717 (mean
0.563) in these three dog breeds. Of the 17 markers, PEZ1, PEZ3, PEZ6, PEZ10, PEZ12 loci, PEZI,
PEZ6, PEZ13 loci, and PEZ8, PEZI2 loci have relatively high PIC value (>0.7) in Chiwawa dog,
Poongsan dog and Labrador Retriever dog, respectively. The exclusion probability was ranged 0.240~
0.741, 0.111~0.616, and 0.198~0.529, and the combination of microsatellite loci was 0.9999, 0.9991,
and 0.9968 in Chiwawa dog, Poongsan dog and Labrador Retriever dog, respectively. These results can
give basic information for developing parentage verification and individual identification system in these
three dog breeds.
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Table 1. The international marker of microsatellite DNA in dog

Marker Primer sequences (5' — 3') Allele size range(bp)
PEZ1 (FAM)-GGCTGTCACTTTTCCCTTTC 92-136
CACCACAATCTCTCTCATAAATAC
PEZ3 (NED)-CACTTCTCATACCCAGACTC 95-154
CAATATGTCAACTATACTTC
PEZS5 (JOE)-GCTATCTTGTTTCCCACAGC 97-121
TCACTGTATACAACATTGTC
PEZ6 (NED)-ATGAGCACTGGGTGTTATAC 164-214
ACACAATTGCATTGTCAAAC
PEZ8 (NED)-TATCGACTTTATCACTGTGG 222-260
ATGGAGCCTCATGTCTCATC
PEZ10 (NED)-CTTCATTGAAGTATCTATCC 230-335
CCTGCCTTTGTAAATGTAAG
PEZ11 (JOE)-ATTCTCTGCCTCTCCCTTTG 122-180
TGTGGATAATCTCTTCTGTC
PEZ12 (JOE)-GTAGATTAGATCTCAGGCAG 250-320
TAGGTCCTGGTAGGGTGTGG
PEZ13 (FAM)-AGTCTGGTGATTTAATTCGG 160-330
GTCTAGTCCCCAGTCTAGTTCACTGCCC
PEZ15 (JOE)-CTGGGGCTTAACTCCAAGTTC 180-264
CAGTACAGAGTCTGCTTATC
PEZ16 (JOE)-GCTCTTTGTAAAATGACCTG 265-337
GTGGGAATCGTCCTAAAACCC
PEZ17 (NED)-CTAAGGGACTGAACTTCTCC 188-230
GTGGAACCTGCTTAAGATTC
PEZ20 JOE Unknown 174-201
PEZ21 FAM Unknown 70-120
FH2010 (FAM)-AAATGGAACAGTTGAGCATGC 210-260
CCCCTTACAGCTTCATTTTCC
FH2054 (FAM)-GCCTTATTCATTGCAGTTAGGG 140-183
ATGCTGAGTTTTGAACTTTCCC
FH2079 (NED)-CAGCCGAGCACATGGTTT 263-299
ATTGATTCTGATATGCCCAGC
3IGlth T2 DNAT 2.5% agarose geldl © 2 #2498 3 Genotyper Ver.2.5(Perkin-Elmer)S
719538t SEAES ER1EeIT) o]-83to] 7} marker'd WhHT7AFe] base 7]
5 2A33
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Table 2. Gene frequencies, heterozygosity, PIC value and PE of microsatellite markers in
Chiwawa dog

No. of

Marker Allele (Gene frequency) alleles OHet EHet PIC PE*

PEZ1 110%%(0.1774) 114 (0.3065) 118 (0.1774) 122 (0.0323) 6 0.968 0.797 0.752 0578
126 (0.2258) 130 (0.0806)

PEZ3 118 (0.0323) 121 (0.2097) 124 (0.1452) 127 (0.0484) 8 0.774 0.852 0.818 0.677
130 (0.1452) 133 (0.0645) 136 (0.1290) 139 (0.2258)

PEZ5 101 (0.7419) 105 (0.0645) 109 (0.0645) 113 (0.1290) 4 0419 0432 0397 0.240

PEZ6 172 (0.1613) 176 (0.0645) 180 (0.1774) 184 (0.3065) 6 0.903 0.790 0.742  0.565
188 (0.2581) 212 (0.0323)

PEZ8 229 (0.3226) 233 (0.1613) 237 (0.4194) 241 (0.0645) 5 0.645 0.700 0.635 0.435
245 (0.0323)

PEZ10 272 (0.0806) 276 (0.0484) 280 (0.1452) 284 (0.0161) 14 0.871 0.883 0.856 0.741
288 (0.2097) 292 (0.0484) 296 (0.0484) 300 (0.2097)
304 (0.0323) 308 (0.0645) 316 (0.0484) 320 (0.0161)
324 (0.0161) 328 (0.0161)

PEZ11 122 (0.0161) 130 (0.0484) 134 (0.3710) 138 (0.4516) 6 0.774 0.657 0.582 0.383
142 (0.0968) 146 (0.0161)

PEZ12 261 (0.1129) 265 (0.0161) 269 (0.1290) 273 (0.2742) 7 0.774 0.818 0.776  0.613
277 (0.1935) 281 (0.2258) 297 (0.0484)

PEZ15 204 (0.0161) 208 (0.0806) 216 (0.4516) 220 (0.3548) 7 0.710  0.671 0.601 0.407
224 (0.0323) 236 (0.0161) 248 (0.0484)

PEZ17 202 (0.2097) 206 (0.3871) 210 (0.1613) 214 (0.2097) 5 0.839 0.747 0.692 0.500
222 (0.0323)

PEZ21 84 (0.2419) 88 (0.2419) 92 (0.2097) 96 (0.3065) 4 0.968 0.757 0.698 0.498

FHC2010 224 (0.0645) 228 (0.5645) 232 (0.1290) 236 (0.2419) 4 0.581 0.612 0.549 0.354

FHC2054 145 (0.0484) 149 (0.2258) 153 (0.3065) 165 (0.3226) 5 0.839 0.751 0.694 0.501
169 (0.0968)

FHC2079 266 (0.1290) 270 (0.1613) 274 (0.6935) 290 (0.0161) 4 0.516 0484 0434 0.260

* OHet: Observed heterozygosity, EHet: Expected heterozygosity, PIC: Polymorphic information contents, PE:
Exclusion probability, ** Allele size(bp).
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Table 3. Gene frequencies, heterozygosity, PIC value and PE of microsatellite markers in

Poongsan dog

No. of

Marker Allele (Gene frequency) alleles OHet EHet PIC PE*

PEZ1 106**(0.0500) 110 (0.1250) 114 (0.4000) 118 (0.1250) 6 0.850 0.769 0.716  0.539
122 (0.0750) 126 (0.2250)

PEZ5 97 (0.2000) 105 (0.7750) 109 (0.0250) 3 0400 0.368 0310 0.164

PEZ6 172 (0.2250) 176 (0.3000) 180 (0.2000) 184 (0.0250) 6 0.950 0.806 0.753  0.580
188 (0.1000) 192 (0.1500)

PEZ8 229 (0.2250) 233 (0.0250) 237 (0.7500) 3 0.500 0.396 0329 0.174

PEZ10 236 (0.0250) 276 (0.2250) 296 (0.5500) 300 (0.0250) 5 0.600 0.631 0.562 0.365
304 (0.1750)

PEZ11 126 (0.1500) 130 (0.7000) 134 (0.0500) 138 (0.0250) 6 0.500 0.494 0453 0.287
142 (0.0250) 150 (0.0500)

PEZ12 265 (0.0500) 273 (0.2750) 277 (0.5000) 313 (0.1750) 4 0.650 0.658 0.582 0379

PEZ13 170 (0.2000) 186 (0.0250) 218 (0.1250) 222 (0.1250) 9 0.850 0.817 0.772 0.616
270 (0.0250) 274 (0.0500) 278 (0.3500) 282 (0.0750)
286 (0.0250)

PEZ15 196 (0.0250) 204 (0.0250) 208 (0.8250) 216 (0.0500) 6 0.300 0.321 0303 0.180
252 (0.0500) 296 (0.0250)

PEZ16 276 (0.0500) 292 (0.7000) 300 (0.0250) 304 (0.1500) 5 0400 0491 0448 0.280
312 (0.0750)

PEZ17 198 (0.4500) 202 (0.1250) 206 (0.0750) 210 (0.1750) 6 0.850 0.746 0.696 0.519
214 (0.0500) 222 (0.1250)

PEZ20 174 (0.4500) 178 (0.2750) 182 (0.2500) 186 (0.0250) 4 0.700 0.676  0.593  0.381

PEZ21 88 (0.3000) 92 (0.0500) 96 (0.6500) 3 0.650 0.497 0406 0225

FHC2010 228 (0.8250) 232 (0.1500) 236 (0.0250) 3 0.350 0.304 0.265 0.140

FHC2054 149 (0.0250) 153 (0.1500) 161 (0.3000) 169 (0.1000) 5 0.700 0.714 0.645 0.448
173 (0.4250)

FHC2079 270 (0.1500) 274 (0.8500) 2 0300 0.262 0.222 0.111

* OHet: Observed heterozygosity, EHet: Expected heterozygosity, PIC: Polymorphic information contents, PE:
Exclusion probability, ** Allele size(bp).

—195—



Cho et al. ; Microsatellite DNA Polymorphism in Dog Breeds

—195—



Cho et al. ; Microsatellite DNA Polymorphism in Dog Breeds

Table 4. Gene frequencies, heterozygosity, PIC value and PE of microsatellite markers in
Labrador Retriever dog

Marker Allele (Gene frequency) Ia\lll(l)e.ele(:)sf OHet EHet PIC PE*

PEZ1 114*%(0.2500) 118 (0.0625) 122 (0.6250) 130 (0.0625) 4 0.500 0.575 0.483 0.297

PEZ5 101 (0.0625) 105 (0.3750) 109 (0.5625) 3 0.625 0.575 0.447 0.252

PEZ8 229 (0.0625) 233 (0.2500) 237 (0.3125) 241 (0.2500) 5 0.750 0.808 0.717 0.529
249 (0.1250)

PEZ10 236 (0.5000) 288 (0.1875) 292 (0.0625) 296 (0.2500) 4 0.625 0.692 0.592 0.391

PEZ11 126 (0.1875) 134 (0.4375) 142 (0.3125) 146 (0.0625) 4 0.750 0.717 0.612 0.406

PEZ12 265 (0.1250) 269 (0.3750) 277 (0.1875) 281 (0.0625) 5 0.750 0.792 0.701 0.513
285 (0.2500)

PEZ17 198 (0.5625) 202 (0.3125) 206 (0.0625) 218 (0.0625) 0.625 0.617 0510 0.315

PEZ20 174 (0.1875) 178 (0.4375) 182 (0.1250) 186 (0.0625) 0.750 0.767 0.679 0.491
190 (0.1875)

PEZ21 88 (0.3125) 96 (0.5000) 100 (0.1875) 3 0.250 0.658 0.544 0.333

FHC2010 228 (0.1875) 232 (0.1875) 236 (0.6250) 0.750 0.575 0.482 0.289

FHC2054 145 (0.1250) 149 (0.5000) 153 (0.1875) 165 (0.0625) 5 0.750 0.725 0.641 0.454
169 (0.1250)

FHC2079 270 (0.1875) 274 (0.0625) 278 (0.7500) 3 0.125 0425 0354 0.198

* OHet: Observed heterozygosity, EHet: Expected heterozygosity, PIC: Polymorphic information contents, PE:

Exclusion probability, ** Allele size(bp).
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