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Tab. 1 Characterization of the ten microsatellite loci and conditions of PCR

Locus Repeat motif Primer sequence (5'-3") Tm (°C) Size range (bp) ~ GenBank Accession No.
F: CCAGTGAACATTGGTGCAGT

Sc12 (GDis R: GGAGGAAATCGTGCATTTGT 60 240—310 DQ487856
F: TGGTGGTGTGTTTTCTCAGC

SC13 (TG)is R: AACACACACGAGCAATACGC 38 268—302 DQ487857
F: AACCTTCCTCCCAGCTCACT

SCI9 - (TG)is R: TGTGGTGAAACTTTGGGACA 38 176—212 DQ487860
F: CAGACGTCCGATTACCCAGT

SC23 (TG)is R: AACTTCCCCCTTAGCTCCTG 60 264—292 DQ487862
F: TGAGAAAAATAACTCGACTGAACAA

8C25 (@D R: CACTGCCTTCAGCTCACAGA 33 242—258 DQ487863
F: GGTGCAGAAACAGGTCCAAT

$€29  (GDu R: CCCCAGTGAGACGACAGAAT >3 187—270 DQ487864
F: AGTTGAGCCAAGAGGAAACG

SC3L - (CA) R: TGTGGAGGGGAGTTTCAGTC 8 206—292 DQ487866
F: TGATGCCATTTTGTTCAGGA

S€33 - (G R: TGCATTTCCTGACTCTGCAC 33 172210 DQ487867
F: CCTTGCCTCTCCAAGAACAG

SC34  (CA)s R: TGGTCTGTAACCAGACACCTTG 38 170—242 DQ487868
F: TGTTGTTCCCTCTCGCTTCT

SC4z - (CAw R: CCTGACACCTCCTCCACACT >8 162—204 DQ487871
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Fig. 2 A portion of PCR results of three primers in mandarin fish populations
1—S8. ; M. pPBR322 DNA /Msp I Marker; 1 sc31, sc34, sc42

1—38. Sample number; M. pBR322 DNA /Msp I Marker; Names of three primers: sc31, sc34, sc42
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Tab. 2 Allele frequencies at ten microsatellite loci in mandarin fish populations

Locus Allele (bp) Populations Locus Allele (bp) Populations

S W S

SC12 238 0.0000 0.5000 SC29 199 0.0000 0.5000

242 0.5000 0.0000 215 0.4853 0.0000

246 0.0588 0.0000 217 0.0882 0.0000

270 0.0000 0.5000 247 0.0147 0.0000

284 0.4412 0.0000 249 0.4118 0.0000

SC13 234 0.0000 0.5000 253 0.0000 0.5000

246 0.4412 0.0000 SC31 184 0.0588 0.3036

270 0.1029 0.5000 188 0.0000 0.3571

276 0.0294 0.0000 194 0.4706 0.0000

282 0.4265 0.0000 230 0.0000 0.3393

SC19 170 0.1029 0.5000 256 0.4706 0.0000

176 0.4118 0.0000 SC33 150 0.5147 0.0000

194 0.0735 0.0000 160 0.0000 0.5830

224 0.0000 0.5000 184 0.4265 0.0000

238 0.4118 0.0000 188 0.0588 0.0000

SC23 248 0.0000 0.5000 198 0.0000 0.4170

250 0.0735 0.0000 SC34 178 0.0735 0.0000

258 0.1912 0.0000 184 0.4559 0.5000

260 0.5147 0.0000 242 0.3382 0.5000

270 0.0588 0.5000 250 0.1324 0.0000

280 0.1618 0.0000 SC42 173 0.3529 0.0000

SC25 246 0.4853 0.5000 179 0.0000 0.4580

270 0.0294 0.0000 187 0.0441 0.0000

280 0.4853 0.5000 199 0.1765 0.0000

215 0.4265 0.0420

225 0.0000 0.4580

23 2.2
35 3.7 3 ,
, . 0.5188; FIS -0.768 (P < 0.01);
. 0.4071 , Nm 0.4677 sc34
6 0.5, , Nm  0.4406, sc42
SC13 SC19 SC23 SC29 SC34  SC42 ,Nm 0.2876
1 0.5, SC31; 3
0.6096,
. 0.5210( 3) 3.1
2.3 )
FIT FIS FST )
F-statistics )
() 10 )
FST 0.403, 40.3 %

, 59.7 %
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Tab. 3 Mean number of alleles per locus, mean heterozygosity (He and Ho), and PIC for the two mandarin fish populations
Populations Num of alleles Expected heterozygosity Observed heterozygosity PIC
XSH-W 3.7 0.6096 0.8588 0.5188
XSH-S 22 0.5210 0.8750 0.4071
x4 BAERIONMIIEENRESE. FRITE
Tab. 4 Effective number of Fixation index (F) of ten microsatellite DNA loci in populations
Locus He FIT FST FIS Nm
SC12 0.8394 -0.012 0.426 —0.763 0.3369
SC13 0.8608 0.001 0.453 —0.826 0.3019
SC19 0.7073 -0.209 0.376 —-0.936 0.4149
SC23 0.8165 0.053 0.386 —0.542 0.3977
SC25 0.7457 —-0.084 0.370 -0.721 0.4257
SC29 0.8368 0.003 0.442 —0.788 0.3156
SC31 0.8820 0.064 0.376 —-0.500 0.4149
SC33 0.7077 -0.207 0.378 —0.941 0.4114
SC34 0.8155 —-0.089 0.362 —-0.707 0.4406
SC42 0.8174 —0.048 0.465 —-0.960 0.2876
0.8029 -0.053 0.403 —-0.768 0.3747
(Coded Wire s F<O0, s
Tag, CWT) CWT 20
60 , R
,CWT Hardy-Weinberg
[14]
, CWT ( )
) , , CWT , ,
> >
[17,18]
>
3.2
5 41% (Overdominant selection)
>
Norris, et al. 4 3

[15]

42%

F>0,

Skaala, et al.

[16]

Hardy-Weinberg

Hardy-Weinberg

>

0.05—0.15

0—0.05

0.25

0.403,
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GENETIC STRUCTURE OF STOCKING DOMESTICATED AND WIDE MANDARIN
FISH SINIPERCA CHUATSI IN XIAOSIHAI LAKE

WU Xu'?, YAN Mei-Jiao” and LI Zhong-Jie'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072;
2. College of Animal Science, Fujian Agriculture and Forestry University, Fuzhou 350002)

Abstract: Mandarin fish (Siniperca chuatsi, Basilewsky) has been one of the most important valuable domestic fresh-
water aquaculture fish in China. It is an important sedentary piscivorous fish in lakes adjacent middle and lower reaches
of the Yangtze River. For many years of aquaculture, the germplasm quality and genetic diversity may have declined
due to neglecting to inspect the genetic diversity in mandarin fish and the lack of the long-run and effective administer.
In order to aid in investigation of the population genetic structure and marker assisted breeding, the genetic diversity and
population structure of mandarin fish from the wild population and the artificial releasing population of Xiaosihai Lake
were investigated by using microsatellite DNA markers.

In total 68 individuals were all collected and consisted of 34 wild individuals and 32 artificial individual. The arti-
ficial individuals were tagged with CWT (Coded Wire Tags) when those been released one year ago. Genomic DNA was
extracted from ethanol-preserved fin tissues by using phenol-chloroform method. Using a set of microsatellite primers
originally reported in Mandarin fish (Siniperca chuatsi, Basilewsky), we carried out many cross-species PCR amplifica-
tions. PCR products were separated on 7.5% nondenaturing polyacrylamide gels, stained with ethidium bromide in water
and visualized with ultraviolet. The data were calculated and analyzed by statistic method.

The results indicated that 50 alleles were found in ten microsatellite loci in two populations. The number of alleles
per loci ranged from 2-3 and total number was 22 in artificial releasing population; in wild population, the number of
alleles per loci ranged from 3-5 and 37 in total.

Polymorphism information content value (PIC) was higher and more than 0.5 in locus SC13, SC19, SC23, SC29,
SC34 and SC42 in Xiaosihai wild population; meanwhile the artificial releasing population had the lower PIC value,
only one locus more than 0.5 in SC31. The average PIC value from wild and releasing population were 0.5188 and
0.4071 respectively.

The observed heterozygosity (H0) and the expected heterozygosity (He) were calculated based on frequencies of
genotypes and alleles of each microsatellite locus, the average He value was higher in wild population (Ho =0.8588, He
=0.6096) and lower in artificial releasing population (Ho =0.8750, He =0.5210). The results showed that the genetic
diversity of wild population was more sufficient higher than that of the cultured population. Genetic differentiation and
hierarchical partition of genetic diversity were evaluated by Fg, which indicated that the gene differentiated more seri-
ously apparently between wild and stocking population.

After it being checked by y” test of the Hardy-Weinberg Equilibrium (HWE), most loci were found to be signifi-
cantly deviated from HWE (P<0.001) in the two populations in which heterozygote excess was apparent. The present
study results revealed inbreeding and the bottleneck effect as the main causes which result in genetic differentiation
between the two populations.

All of these indices indicated that the artificial releasing population of mandarin fish have relatively low genetic
diversity. The reasons may result from inbreeding while artificial propagation, and neglecting the genetic diversities and
population quantity while carried out artificial releasing program. The consequent of CWT tagged in juvenile mandarin

fish and theoretical signification to other settlement fish were also discussed.

Key words: Mandarin fish; Stocking; Microsatellite; Genetic structure



