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ABSTRACT Objective: Microsatellite refers to a kind of polymorphic DNA fragments on the genome which contains variable
number of tandem repeats of a short specific sequence of nucleotides (motif). The polymorphism of micorsatellite is reflected by variation
of repeating number of motifs resulting in variation of fragment length among alleles. Therefore, routine genotyping approach is based on
the fragment length of amplified alleles using polymerase chain reaction (PCR) method. Tetra-nucleotide microsatellites are preferable th-
an di-nucleotide ones because of the influence of stutters on genotyping of the later. However, tetra-nucleotide microsatellites often conta-
in complex motif structure potentially impacting genotyping and such problem is usually ignored in studies. To address the impacts of co-
mplex allele structure on the genotyping, we genotyped two tetra-nucleotide loci of the Asiatic black bear (Ursus thibetanus), UamD116
and UamB1, using fragment length based approach and sequence based approach, and compared the results. Methods A total of 96 sam-
ples including muscle, blood and hair were used in the experiments. PCR using fluorescently labeled upper primers were performed for
each sample. PCR products were isolated using capillary electrophoresis on an automated DNA sequencer. Results: UamD116 contained
multiple types of motifs, and mono-, di- tri-nucloetide insertions between motifs. Meanwhile, a 1-bp deletion occurred in the downstream
flanking region of some alleles. Fragment length based genotyping was not able to discriminate the differences and sorted different alleles
with similar length as a single one. UamB1 contained 2 types of alleles, one type contained a 3-bp insertion resulting in the shifts of size
difference between the two types of alleles from 4 bp to 1 bp. In addition, alleles with different motifs had similar size. Fragment length
based genotyping identified 8 alleles, while sequence based approach identified 12 ones. Conclusion: For complex tetra-nucleotide micr-
osatellites, structural analysis of alleles by sequencing is necessary for correcting errors occurring in fragment based genotyping so as to
access population genetic features accurately.
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Table 1 Primer sequences and florescent labeling for two microsatellite of Asiatic black bear
- (5-3"
Locus and Dye labeling Primer sequences
FAM-UamD116 F: GGAAACAGCTATGACCATTGCTCACTCTCCTTCCACT
R: ACCTCTCACCCTGTTTGTG
FAM-UamBl1 F: GGAAACAGCTATGACCATGGCACCAATGTTACTTTCCTAC
R: GTGGGTGGAGAGAAGTTTAGAA
1.2
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Table 2 Structure and character of alleles on locus UamD116 and UamBI1 of the Asiatic Black bear
(bp) (bp)
Locus Alleles Actual size (bp) Observed size (bp) Motif structure
UamD116 16.2 245 246.80 (GCTO)TATC)yTC(TTTC)AAG(ATTT)T(ATTT),
GCTCO)(TATC)(TGTCYTATC)(TCTA)TCTC
UamD116 182 253 254.87 ( HIATOTGTOTATOMCTATCTC)
(TTTC)AAG(ATTT)T(ATTT),
GCTC)(TATC)(TGTC)TATC)(TCTA)TCTC
UamD116 19 255 256.93 ( HIATOTGTOTATOMCTATCTC)
(TTTC)AAG(ATTT)T(ATTT);
UamB1 18 264 265.14 (ATCT)(ATCC);(ATAA)TTTC),
UamB1 18* 264 264.68 (ATCT),(ATCC)(ATCA)TTTC),
UamBI 20 272 27247 (ATCT) (ATCC)(ATAAYTTTC),
UamBl1 18.3 267 267.10 (ATCT),ACT(ATCC),(ATAA)TTTC),

a

GA B

Note: a A GA deletion occurred in the downstream flanking region.
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Table 3 Genotyping result of locus UamB1 before and after sequence verification
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