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20 0.4umol/L Tag DNA 1.0U (Taqg DNA
1.2 dNTPs MBI ) PCR
1.2.1 DNA (2004) 94 5min 94 30s
DNA 0.8% 45s( ) 72 1min
(Eppendorf ) DNA 35 72 10min 4 PCR
-20 3.0%
1.2.2 8.0% 1=<TBE
(GenBank DQ789247— 5V/icm
DQ789306) Primer Premier GDS8000PC
(version 5.0) 20 PCR
( 1 124 PCR
1.2.3 PCR PCR GENEPOP (Version 1.2)(Raymond et al,
25ul DNA50ng 10>buffer 1995) (Na)
2.5ul 25mmol/L MgCl, 2.5ul dNTPs 1.0 mmol/L (Ne) Levene(1949)
1 20
Tab.1 Core repeats, annealing temperatures and primer sequences of the 20 microsatellite DNA loci
M92+
(5—3) (5—3) ()
DQ789249 (TG)1wo TGCGACAACTCTACTCTGCT TCTGTTTTTGACCGAGGG 53 1.5
DQ789266 (AC)11 TCTGTTTTTGACCGAGGG CACTTCACTTGGTTCACTGC 54 1.2
DQ789273 (((/:\;i):)ﬂ TGCTAGAACCACCACTACAAA TCATACCACAGCATCTCAATAG 54 1.2
DQ789274 (TCTG)s GCTAGTCCCTGTTGGCTTT CCAAATGTGGCAGAGTGAC 54 1.2
DQ789294 (Tf'l?gi)m TGGACCTGCTGTAATCTCTGT ATCGGGTAACATCTCCTCAC 55 1.2
DQ789271 (AC)10 TGAGTGGTTAGAGTTAGGGACG GCAGTTTCCTGGTTACTCCTC 57 1.5
DQ789277 (AATC)1o CCGTCCTTCTTCCTCTGTGT TTCGGTTGTTGGAAGGTG 56 1.5
DQ789295 (ATCA)e TTACACTCACCAGGCCAATC ATGGACTATGGGTCTGGAAA 56 15
DQ789296 (GACA)s ACCTCTCTCTGCCTGTGCTT CGCACTCAGACTGCTCACTC 56 1.5
DQ789297 (ATCA)10 ATAGCGAAACCGCAAGCA CTGGGTGAGGAAAGTGGATT 58 2.0
DQ789303 (GATT)s GCGTCAGCATTTCTTTGG TTGTTCTTGCCGCTTTCA 55 1.5
DQ789265 (GT)s...(GT)s GGACTGAAATCACTTCCCAA GCTGCTGACAATGGCTACTA 55 15
DQ789279 (GATA)7 TCCCCTCGTTTCAGCTTC CACTCACGTTGTCAGTTTATCA 55 1.5
DQ789281 (GA):GT(GA); TCTGAGTCCTGAGGCTGTTA TTCCGGTTCAGACAAGCT 53 2.0
DQ789290 (AGAT)15 CACAAGAAATCCCCTCGTT CACTCACGTTGTCAGTTTATCAC 55 1.5
DQ789291 (ATCT)1s CACTCACGTTGTCAGTTTATCAC TCCCCTCGTTTCAGCTTC 55 1.5
DQ789300 (AATC)e CCGTCCTTCTTCCTCTGTGT CGGTTGTTGGAAGGTGCT 56 1.5
DQ789306 (TAGA):, TACCATAACACTCAGACCCAC CAAGGGAGCTTGCTCAAA 52 1.5
DQ789254 (GMu GAACGAGTATCGCATTAGCC GAAAGTTGTGCAATGCGC 55 15
DQ789256 (GMu GCAGTTTCCTGGTTACTCCTC GCTTTGCTGAGTGGTTAGAGT 56 1.5
Mg** mmol/L
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Fig. 1 Pattern of microsatellite band amplified by primer
2.2—22.8 10.23 pairs in 4 Siniperca species
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Tab.2 Numbers of alleles (Na), effective alleles (Ne), observed heterozygosity (H,), expected heterozygosity (H.) and
fragment size at the 20 microsatellite loci of the 4 Siniperca species
(bp) HO He HO He HO He HD He
DQ789249 2.2 80—105 0.00 0.00 0.00 0.71 0.20 0.82 0.00 0.00
DQ789266 3.4 95—140 1.00 0.56 0.00 0.71 0.40 0.80 1.00 0.56
DQ789273 13 8.1 180—301 0.00 0.80 0.00 0.00 0.20 0.82 0.00 0.62
DQ789274 15 12.5 150—157 0.00 0.80 0.40 0.80 0.00 0.80 0.00 0.80
DQ789294 5 4.3 114—168 0.00 0.36 0.00 0.00 0.00 0.00 0.00 0.00
DQ789271 19 12.1 148—186 1.00 0.56 0.40 0.64 1.00 0.93 0.40 0.84
DQ789277 16 11.3 169—209 0.20 0.51 0.40 0.64 0.60 0.91 0.00 0.80
DQ789295 18 14.0 212—240 0.60 0.91 0.00 0.80 0.00 0.71 0.40 0.76
DQ789296 25 22.8 112—168 0.20 0.91 0.20 0.91 0.40 0.93 0.20 0.91
DQ789297 12 8.2 120—152 0.00 0.80 0.00 0.00 0.20 0.78 0.00 0.71
DQ789303 14 9.1 215—245 0.00 0.80 0.00 0.80 0.00 0.00 0.00 0.89
DQ789265 20 13.1 94—150 1.00 0.71 1.00 0.87 0.60 0.96 1.00 0.56
DQ789279 21 14.5 120—200 0.20 0.82 0.20 0.82 0.40 0.64 0.60 0.99
DQ789281 14 8.2 140—170 0.00 0.00 0.40 0.84 0.00 0.53 0.00 0.89
DQ789290 19 13.8 120—180 0.20 0.91 0.20 0.82 0.00 0.53 0.60 0.89
DQ789291 20 17.4 124—186 0.40 0.89 0.00 0.89 0.00 0.86 0.40 0.84
DQ789300 25 21.1 160—196 1.00 0.91 0.60 0.87 0.40 0.89 1.00 0.93
DQ789306 6.4 220—250 0.60 0.47 0.00 0.00 1.00 0.73 0.60 0.47
DQ789254 4.6 136—154 1.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00
DQ789256 10 8.7 156—190 1.00 0.56 1.00 0.56 1.00 0.73 1.00 0.56
14.6 10.2 0.42 0.64 0.24 0.58 0.32 0.67 0.36 0.65
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2.2 1.6473—3.2325
Nei(1972)  Nei(1978)
4 4
0.0367—
0.1786 1.7117—3.3037 (0.0395) (3.2325)
0.0395—0.1926 2
3 4 20 (PIC) (DP) (PPE)

Tab.3 The value of polymorphism information content (PIC), power of discrimination (DP) and probability of paternity
exclusion (PPE) at 20 microsatellite loci in the 4 Siniperca species

PIC DP PPE PIC DP PPE PIC DP PPE PIC DP PPE

DQ789249 0.000 0.00 1.000 0.576 0.64 0.639 0.736 0.74 0.443 0.000 0.00 1.000
DQ789266 0.375 0.50 0.813 0.627 0.64 0.598 0.258 0.36 0.506 0.375 0.50 0.813
DQ789273 0.701 0.72 0.495 0.000 0.00 1.000 0.725 0.74 0.455 0.528 0.56 0.676
DQ789274 0.701 0.72 0.495 0.714 0.72 0.481 0.701 0.72 0.495 0.701 0.72 0.495
DQ789294 0.269 0.32 0.866 0.000 0.00 1.000 0.000 0.00 1.000 0.000 0.00 1.000
DQ789271 0.375 0.50 0.813 0.550 0.58 0.639 0.835 0.84 0.299 0.743 0.76 0.424
DQ789277 0.420 0.46 0.755 0.568 0.62 0.645 0.814 0.82 0.335 0.701 0.72 0.495
DQ789295 0.809 0.82 0.341 0.691 0.72 0.505 0.576 0.64 0.639 0.673 0.68 0.512
DQ789296 0.809 0.82 0.341 0.812 0.82 0.338 0.834 0.84 0.301 0.843 0.85 0.384
DQ789297 0.701 0.72 0.495 0.000 0.00 1.000 0.661 0.70 0.540 0.614 0.64 0.613
DQ789303 0.701 0.72 0.495 0.691 0.72 0.505 0.000 0.00 1.000 0.70 0.72 0.495
DQ789265 0.633 0.64 0.574 0.761 0.78 0.403 0.857 0.86 0.263 0.375 0.50 0.813
DQ789279 0.723 0.74 0.458 0.725 0.74 0.455 0.572 0.58 0.622 0.834 0.84 0.301
DQ789281 0.000 0.00 1.000 0.755 0.76 0.410 0.365 0.48 0.818 0.787 0.80 0.378
DQ789290 0.812 0.82 0.338 0.723 0.74 0.458 0.365 0.48 0.818 0.790 0.80 0.367
DQ789291 0.787 0.80 0.378 0.787 0.80 0.378 0.691 0.72 0.505 0.752 0.76 0.414
DQ789300 0.812 0.82 0.338 0.857 0.86 0.263 0.787 0.80 0.378 0.834 0.84 0.301
DQ789306 0.332 0.42 0.834 0.000 0.00 1.000 0.605 0.66 0.595 0.332 0.42 0.834
DQ789254 0.375 0.50 0.813 0.000 0.00 1.000 0.000 0.00 1.000 0.000 0.00 1.000
DQ789256 0.375 0.50 0.813 0.375 0.50 0.813 0.638 0.66 0.559 0.375 0.50 0.813

0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
4 4 Nei
Tab.4 Nei’s genetic identity and genetic distance of the 4 Siniperca species
Nei(1972) Nei(1978)

Q D B A Q D B A
Q - 0.0759 0.0486 0.1786 - 0.0812 0.0526 0.1926
D 2.5779 - 0.0367 0.0675 2.5106 - 0.0395 0.0722
B 3.0237 3.3037 - 0.0490 2.9453 3.2325 - 0.0530
A 1.7117 2.6959 3.0165 - 1.6473 2.6276 2.9372 -

Q D B A
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APPLICATION OF HIGH RESOLUTION MICROSATELLITE MARKERS TO
SPECIES IDENTIFICATION OF SINIPERCA

LU Shuang-Qing', KUANG Gang-Qiao™? ~LIU Zhen!, LIU Hong-Yu?,
ZHANG Jian-She!, LIU Feng?

(1. Department of Biotechnology & Environment Science, Changsha University, Changsha, 410003; 2. College of Animal Sci-
ence and Technology, Hunan Agricultural University, Changsha, 410128; 3. College of Environmental Science & Engineering,
Hunan University, Changsha, 410082)

Abstract The genetic diversity and genetic differentiation of Siniperca was conducted. The fresh water fish is
also known as Mandarin fish. Four species including S. chuatsi, S. kneri, S. obscura and S. scherzeri were studied
with microsatellite DNA technique. Twenty microsatellite primers were designed using Primer Premier 5.0 ac-
cording to the microsatellite DNA sequence (GenBank accession Number: DQ789247—DQ789306) of S. chuatsi

isolated in our library. The results showed that: 293 alleles were found from the 20 pairs of microsatellite primers
in sizes of ranging from 80 to 301 bp. The percentages of polymorphic bands were 90%, 75%, 85%, and 85% for
each species respectively; and the accumulative power of discrimination (DP) and probability of paternity exclu-
sion (PPE) were 0.9999, which indicated that the 20 pairs of microsatellite primers could be used in parentage and
determine the kinship of Siniperca in future genetic breeding studies. Clustering analysis indicated that S. chuatsi
and S. scherzeri joined the first group sharing close kinship and appeared relatively later. S. kneri and S. obscura
joined up in another group. The UPGMA tree demarcates the 4 species into different species with different evolu-
tionary and breeding history.

Key words Siniperca, Microsatellite markers, Genetic diversity



