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Investigation of Microsatellite Markers for Traceability and Individual Discrimination
of Korean Native Ducks
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ABSTRACT Recently, duck meat consumption has been rapidly increased because consumers recognized duck meat for
healthy food. In relation to this, Korean duck industry need to develop Korean native duck (KND) breed for both conservation
perspective and self-sufficient of the breeding stocks. In this study, 24 microsatellite (MS) markers were investigated for
classification of KND and commercial duck (CD) breeds in the Korean market. Using these MS markers, the calculated number
of alleles (K), expected heterozygosity (He) values and polymorphic information contents (PIC) were 1~16, 0~0.865 and 0~
0.841, respectively. Also, the expected probability of identical values in random individuals (P/), random sib (PI;) and random
half-sib (Plhaysin) Were estimated as 1.64><10'l6, 2.60x107 and 1.30X10'12, respectively. The results indicated that the expected
probabilities of identity powers were enough for the individual identification. However, KND and CD breeds were not fully
discriminated well using the 24 MS markers, which may CD and KND has shared same origin or crossbred. Therefore, further
studies will be ultimately needed for developing a genetically pure line of KND breed even though the DNA markers used.
Finally, these results will provide useful information for individual traceability system in ducks.

(Key words : Korean native duck, microsatellite marker, traceability, breed classification)
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Table 1. The microsatellite marker information used in this study

Marker  Genebank . . Size
No name D Chromosome Forward primer Reverse primer (bp) Dye
1 CAUDIII' AY587030 CAU5  CTGACATTACACACCCAAACAGC CTTGACAAACTTTGGGAACAAGG 101 FAM
2 CAUDI27' AY587046 CAU1 CAAGCAATCTCACCTTCCTGC CCAGATAAAACAATAGATCCAGATG 204 FAM
3 CAUDI32' AY587051 CAUI2 GCAGGAACTCCCAGGAAAG CTTGTAGCCGTAGGATTGAGAC 308 FAM
4 AMU52'  ABI80534 CAUI0 CTGAGTTTCTCACTGCCCAAGTG CTTCGAGTTAAGACAACAGCAGAC 189 NED
5 CAUD044' AY493289 CAUI0 GCTCTAGGGTGAACTCTGTATCTCA GTGCTCTACCTACTAGTCATGACACT 271 NED
6 AMUG6S'  ABI180549 CAU9  CACGAGGAACAGGACTACA GAGCATACGATCCATGTCGG 371 NED
7 CAUDO076 AY493321 CAU7  CCTGGAACAAGGAATTAGAAG GCTGTTGGGAAGAGTTCAGTG 123 PET
8 CAUD009' AY493254 NA CACATCGGGAGGGATTTTGGA GGAAATGCGGCTTAATGACAGC 248 PET
9 CAUD049 AY493294 CAU2  CCTGTAGTTTAGTTGCTGGATA giETCCACAATACTTAGAGCAGATG 341 PET
10 APHO4' AJ515884 CAU6  GCTGCCTTCCACAACACTAC CGTCATGGTGCAGCTATCG 132 VIC
11 AMUI23' AB180602 NA GAATCACCGAGTGGTGTTCAGG iG G TGGTGAT TG CCTCAC 231 VIC
12 AMU63 AB180545 NA GCGCAGATAAAGGCGGAGG GATCTCCGAAAGAGAGGAGG 323 VIC
13 APHO8' AJ515887 CAU6  CTGTGAAGCGAGCTAATTCAGC GTGTGCATCTGGGTGTGTATG 107 FAM
14 CAUDO005' AY493250 CAU1 CTGGCTGCTTCATTGCTGA CACATCTCAGGTCCTACAAGAC 216 FAM
15 CAUDI28' AY587047 NA GGCTGCTCCATGACAGGAG CTAGTTGTCCAGCAAAGACAATGC 399 FAM
16 CAUDI109 AYS587028 CAU4  GGGACTTTGCTGTTAACATTGC CTCCTCAGGTGTTTCCACAC 188 NED
17 CAUDO01 AY493246 CAUl1l ACAGCTTCAGCAGACTTAGAACTG TGAGCTTCAGGTGAAATCCATGT 303 NED
18 AMU3! AB180488 NA CTGAACCTGGCGGTATAAAGTGA CTTCTTGGCAATGTCTTGAAGTGG 231 PET
19 CAUDO069' AY493314 CAUl CTACTCAGTGTGCCTAATACCTC GGTTAGTGAGTGAAGGGAGTT 349 PET
20 CAUDO086' AY493331 CAUl CTGCATCCAAACTAGGCAGAC CAGACACCTACGGATATCGCTC 187 VIC
21 APH20' AJ515895 NA CTGCGTTCATGACATTGTGAAGTG gﬁc TTTAGGAGAGATTG G 277 VIC
22 CAUDO66' AY493311 CAU1 GCAGGAAAGGAAGTGAGCC GCTCTGTTGCTCTTGTAACGAG 179 FAM
23 APH24! AJ515899 CAU3  ACTAATCAACCAGTGGTCAGAGA  CTGGAAACACTCTTGCGAATTCAG 282 FAM
24 CAUDO039' AY493284 CAUI CAGAGAGTGAAAGCTGCTGC iCATGCCACTTGAACTTAATCAGGA 249 NED
25 CAUDO040' AY493285 CAUI2 CTTGACGTTTCCTCACTGGAGA GTTTACGCTGTGCGTGACTC 350 NED
26 CAUDOI1' AY493256 NA CAGGCTTCCTTACAGTTGTGTG TCCAAGCCACCTACAGAGGT 284 PET
27 CAUDO31' AY493276 CAU1 GGTAACTGTGTGCAGTGGTTTC CCTCCTGTCAAACAGGATCA 373 PET
28 CAUDO035' AY493280 CAU6  GCTTCACTGCAGAACCAACTG CAAGCAGGTTGGCTTCCAG 217 VIC
29 CAUD048' AY493293 CAUIl CTGGACATCATTGCACAGACATAGT GACCTCAGAAATCTGCTGTTAGCT 336  VIC

* NA: not available; ' analyzed markers.
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Table 2. The results of number of alleles (N), expect ed heterozygosity (Hexp) and polymorphism information content (PIC) values
in Korean native duck (KND) and commercial duck (CD) breeds

Korean native duck (KND)

Commercial duck (CD)

Marker name

N Hobs Hexp PIC N Hobs Hexp PIC
CAUDL111 6 0.789 0.794 0.739 7 0.8 0.749 0.699
CAUDI127 2 0.211 0.273 0.231 5 0.55 0.524 0.455
CAUD132 2 0.211 0.273 0.231 3 0.2 0.268 0.238
AMUS2 1 0 0 0 1 0 0 0
CAUDO044 4 0.421 0.404 0.365 4 0.45 0.387 0.351
AMU68 3 0.737 0.61 0.528 5 0.8 0.658 0.592
CAUDO009 2 0 0.114 0.105 3 0.05 0.188 0.174
APHO04 5 0.158 0.727 0.666 4 0.25 0.501 0.438
AMU123 4 0.263 0.405 0.368 2 0.2 0.185 0.164
APHO08 7 0.579 0.748 0.696 5 0.55 0.546 0.455
CAUDO005 5 0.765 0.754 0.692 6 0.7 0.656 0.603
CAUDI28 3 0.368 0.317 0.275 3 0.35 0.312 0.282
AMU3 4 0.294 0.606 0.513 4 0.55 0.565 0.504
CAUDO069 13 0.722 0.884 0.847 12 0.8 0.853 0.815
CAUDO086 5 0.789 0.755 0.69 4 0.55 0.758 0.69
APH20 3 0.526 0.647 0.553 3 0.6 0.565 0.461
CAUDO066 4 0.526 0.643 0.568 4 0.412 0.594 0.505
APH24 5 0.421 0.606 0.509 3 0.235 0.469 0.375
CAUDO039 4 0.579 0.558 0.475 5 0.65 0.642 0.553
CAUDO040 12 0.789 0.811 0.77 12 0.85 0.883 0.847
CAUDO11 4 0.632 0.585 0.478 0.4 0.431 0.332
CAUDO031 4 0.579 0.552 0.441 2 0.4 0.328 0.269
CAUDO035 5 0.526 0.482 0.443 4 0.55 0.573 0.518
CAUDO048 6 0.833 0.743 0.686 7 0.6 0.715 0.65
Average 4.7 0.488 0.554 0.495 4.6 0.479 0.515 0.457
* Bold characters are 13 highly polymorphic markers.
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Fig. 1. The result of phylogenetic tree using 24 microsatellite markers
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with Neighbor-Joining method.

* CD and KND indicate commercial duck and Korean native duck, respectively.
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