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Table 1 Twenty SSR primers available to PCR amplification in Takifugu obscurus

(3= 1P E (53" B/ C FEYIRK BE G /bp

. ol .
Locus Primer sequences(5'-3") Annealing temperature Product size

Teblo ACCCACTCCGTCCTTCCT 61 210—380
© TCAACCGCCCTTCCAACT ’ ’

—_— GCCATATTGACCACTCACC - L1206
© ACCACAGAATGTCCTGCTT 7 e
obls AGTAGAACGCTCGGTCAG . S0 514

© GTTTGTAATCATCAAAAGG ?

ACTCTTTCTCCAGCTCTTC
Tob25 55 242~276
TGCTTCCTTTGATTTGTAT
s CCTACATCTCACCCAGTG - p29— 280
° AGGAAGCAAGACAAATAAG 7
st GCGCAGCTTGCACTGTAT i, 190205
© TAGCCTCTTTAGTCTTGATGG 7
S AGAGGCTCCTGGGGAATT 5 125190
ov CAGCCCTGTCTCACACAT
,‘ ATTACATCGACCAGAGCCT
Tob91 59 125~ 250

CACCTATACATCTTAGAATACCC

. GACCAGTCTCACTCCCTCC
Tob107 58 232~286
TGTGGTAACGGCCATTTCT

Tob108 TCCATTACCACAGAATGTCCTG 59 168~270
© GTGCCATATTGACCACTCACCTA .

— ACCCAATCTCACCTCCTG 5 17— 968
AACCCAAAGTTTGACCCT 7
AAACACC 5 3CCAC
o002 CACCAAAGAAAGCCACT 6 30— 185
ATTACCGCACTCCCTACC
0003 CCTTGCCCTGTCCTTTAC . p01 266
AGCCACCTACATCCTTCAC 7
0005 TCTCCCTTACACCAAACG - 990958
? TTCCCACTGCTGAAGACC 7 ‘
0006 TTTCCATCGTGGCTTTGT - 05— 246
CGTTGCTCATTTCCTGCT 7
o012 GAAGGGCTGGCAGAACAC 5 125 150
CCCGCTTAGAATCCTGTT
CACTCGGCATAGCAGACC
F0013 56 161~246
TATCAGGCACCGCAAGAA
— CCCGCCTGTGGTTTGTTC i, 250248
7 TGTGGGTATGATGTGATGC
- CCATCTAACTGCGGGTAA - o155
TGAGACTCTGCCTTCGTG °
ACAATGAGGCGTGGAAGT
F0020 56 130~162

GTGAATGGATGTGGAGCA
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Fig.1 The electrophoresis pattern amplified production by locus Tob55
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Table 2 Genetic diversity parameters of 20 microsatellite loci of Takifugu obscurus
1 5 Locus A N. H, H. PIC Fg N
Tobl10 7 3.936 0 0.825 0 0.749 1 0.704 5 0.018 2 13.485 9
Tobl1 9 6.710 2 0.866 7 0.854 5 0.834 1 0.023 8 10. 241 4
Tob13 3 1.873 5 0.500 0 0.468 2 0.394 7 0.103 4 2.168 6
Tob25 3 2.119 0 0.0917 0.530 3 0.429 0 0.210 2 0.939 3
Tob53 6 3.956 6 0.7250 0.750 4 0.706 3 0.017 7 13.871 4
Tob55 3 1.940 8 0.650 0 0.486 8 0.429 4 0.021 6 11.345 5
Tob61 8 4.238 4 0.808 3 0.767 3 0.738 5 0.041 7 5.749 2
Tob91 6 3.041 2 0.700 0 0.674 0 0.617 1 0.035 1 6.877 6
Tobl07 6 4.806 4 0.7750 0.795 3 0.759 7 0.061 4 3.822 9
Tob108 10 8.607 3 0.858 3 0.887 5 0.872 4 0. 046 0 5.188 9
Fo001 6 3.623 6 0.791 7 0.727 1 0.688 5 0.018 6 13.185 6
F0002 6 4.058 1 0.7250 0.756 7 0.715 3 0.013 8 17.896 3
F0003 4 2.806 7 0.708 3 0.646 4 0.594 5 0.017 4 14.099 1
F0005 4 3.202 5 0.7250 0.690 6 0.632 5 0.017 5 14.020 2
F0006 4 3.475 3 0.800 0 0.715 2 0.658 4 0.026 8 9.091 1
Fo0012 10 7.024 4 0.816 7 0.861 2 0.842 1 0.041 8 5.7335
F0013 8 5.895 6 0.8250 0.8339 0.807 6 0.020 0 12.2317
F0015 2 1.988 8 0.925 0 0.499 3 0.373 6 0.008 6 28.853 7
F0019 5 4.050 1 0.675 0 0.756 2 0.706 9 0.042 8 5.586 7
F0020 3 1. 859 4 0.650 0 0.464 1 0.380 5 0.100 0 2.250 2
FH4{H Means  5.65 3.960 7 0.722 1 0.695 7 0.644 3 0. 040 6 5.905 6

R3 ATEGEESHESY

Table 3 Genetic diversity parameters of the four populations

17 Hardy-Weinberg -7 %6 56 , HAERAE (P) 45 S
T A BN TERIYAE AN S LA T W Hardy-

Weinberg V47, 4 39 A7 £ B Hardy-Wein-

ﬁ${$ A N. H, H. PIC
Population

YZ 5.250 0 3.548 8 0.6867 0.6530 0.6013

CS 5.500 0 3.7435 0.7617 0.7000 0.638 4

NT 5.050 0 3.4112 0.7050 0.6672 0.6026

SH 4,950 0 3.5815 0.7350 0.6835 0.6212

berg V-1, i S BB 48. 8%, HE— it AL
RSG5 d {6 (2 4).YZ.CS.NT Il SH 4 S REA
ARSI 14.15.10 F1 13 M SR R 24 4 F 5k

2.3 Hardy-Weinberg F % 4> #7

Xt 80 ANHEMAAN AL (4 FE 1A X 20 7 50 3

(d<20) [T UL o 4 AR LE X 8437 5 B R B i —
ETEER A S T B

% 4 Hardy-Weinberg FE#EMERE(P)5HEREIEEH(J)
Table 4 P value of Chi-square test for Hardy-Weinberg equilibrium and d value of heterozygote deficiency or excess

fir 54 YZ CS NT SH

Locus P d P d P d P d
Tobl10 0.036 8~ —0.093 4 0.000 0** —0.058 8 0.017 4~ —0.315 6 0.008 2** —0.046 2
Tobll 0.629 5 —0.132 8 0.000 0~ —0.083 6 0.501 5 0.122 9 0.000 5** —0.081 4
Tob13 0.581 4 —0.1111 0.001 6** 0.113 8 0.013 9~ —0.463 4 0.023 2~ —0.428 6
Tob25 0.000 0"~ 0.757 7 0.000 0" 0.692 3 0.000 0" " 1.000 0 0.000 0" " 0.719 2
Tob53 0.065 5 0.017 1 0.100 1 0.186 9 0.483 4 0. 000 8 0.584 4 —0.172 8
Tob55 0.002 2"~ —0.463 4 0.109 3 —0.402 2 0.466 4 —0.212 1 0.069 9 —0.357 5
Tob61 0.011 2~ —0.177 4 0.526 2 —0.329 9 0.138 2 0.086 3 0.130 1 —0.032 3
Tob91 0.000 3** —0.2115 0.387 1 —0.216 2 0.197 4 0.097 7 0.803 3 —0.014 5
Tob107 0.065 1 0.160 8 0.040 1° —0.216 2 0.677 0 —0.150 0 0.068 1 —0.083 5
Tob108 0.023 5" —0.043 8 0.132 0 0.107 4 0.158 5 0.003 3 0.063 9 —0.144 4
F0001 0.203 2 —0.179 2 0.006 7** —0.100 9 0.239 3 —0.2019 0.007 3** 0.033 1
F0002 0.040 4~ —0.110 3 0.034 3~ —0.268 2 0.083 1 0.301 2 0.002 4** 0.182 2
F0003 0.619 5 —0.037 3 0.002 4"~ —0.149 2 0.087 9 —0.356 9 0.289 1 0.038 0
F0005 0. 060 0 —0.191 4 0.283 4 —0.022 4 0.003 9"~ 0.104 5 0.275 6 —0.182 3
F0006 0.000 3™~ —0.177 4 0.051 9 —0.296 8 0.000 0"~ —0.044 3 0.002 4" " —0.104 0
Foo012 0.065 1 0.156 6 0.198 1 —0.003 5 0.135 4 —0.155 4 0.000 6™ * 0.022 2
F0013 0.023 5% 0.069 5 0.090 7 0.033 6 0.243 9 0.028 9 0.020 6~ —0.187 7
F0015 0.000 9** —0.621 6 0.000 0™ * —1.000 0 0.000 0™~ —0.935 5 0.000 0" * —0.935 5
F0019 0.661 1 0.025 2 0.144 7 —0.2027 0.082 0 0.163 0 0.030 3* 0.280 0
F0020 0.658 6 —0.090 9 0.023 2" —0.428 6 0.000 0™~ —0.825 8 0.001 2*~ —0.543 0

* ; P<C0.05; * * ;P<C0.01.
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Table 5 Genetic identity (above diagonal) and genetic
distance (below diagonal) among four

populations of Takifugu obscurus

& Population YZ CS NT SH
YZ KoK X X 0.915 8 0.902 2 0.859 0
CS 0.088 0 * oK XX 0.889 2 0.887 8
NT 0.102 9 0.117 5 *ox X ¥ 0.879 6
SH 0.1519 0.119 1 0.128 2 *oKoX X

YZ
4’—{ cs
NT

SH

0.06 0.05 0.04 0.03 0.02 0.01 0.00

B2 ETFNei's TRBEEBHEN

BESIARAE 4 B H UPGMA R E
Fig.2 UPGMA dendrogram based on Nei’s
unbiased genetic distances of four populations

of Takifugu obscurus
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Analysis of genetic diversity in four Takifugu obscurus populations

CHENG Chang-hong'? ZHANG Min-ying' XU Dong-po'
LIU Kai' DUAN Jin-rong' ZHOU Yan-feng' SHI Wei-gang'’
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Abstract Ten microsatellite primers of Takifugu obscurus and sixteen microsatellite primers of
Takifugu rubripes were used to investigate genetic diversity of four T. obscurus populations (one wild
population from Changshu,one released population from Yangzhong and two cultured populations from
Nantong and Shanghai respectively) in this study. Twenty microsatellite markers were amplified suc-
cessfully and a total of 113 alleles were detected in the four populations. In these populations the average
number of alleles was from 4. 95 to 5. 50, the value of average observed and expected heterozygosity
ranged from 0. 686 7 to 0. 761 7 and from 0. 653 0 to 0. 700 0 respectively,and the mean polymorphic in-
formation content was from 0. 601 3 to 0. 638 4. Several loci were found to deviate from Hardy-Weinberg
Equilibrium in each population, which indicated that the deficiency of heterozygote existed in the four
populations. The value of genetic differentiation coefficient and gene flow were 0. 040 6 and 5. 905 6 re-
spectively. These results suggested that the four populations have a low level of differentiation and great
gene exchange among them. The genetic similarity coefficient of the four populations was from 0. 859 0
to 0. 915 8 and the genetic distance was from 0. 088 0 to 0. 151 9. Cluster analysis using the UPGMA
method showed that Shanghai population formed an independent cluster and the other three populations
formed another cluster,

Key words Takifugu obscurus; population; microsatellite marker; genetic diversity; genetic varia-

tion
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