28 2 Vol.28, No.2
2004 4 JOURNAL OF FISHERIES OF CHINA Apr., 2004

: 1000- 0615(2004) 02— 0119- 08

RAPD
MNER, EKxH FEX
( , 200090)
97 10 30 N 5
100 RAPD , (1) 341
RAPD , 234 (68.6%) 32 ) S105
1408bp 20% , 4 80% ~ 90% ; S37 438bp 5
85% > 65% > 55% > 40% > 20% ,
.(2) (P)
59.25% > 56.52% > 55.80% > 55.03% > 54.43%, 5
(F= 0.644< Fo. 5.4 us= 2.45);5 () 0.3644~ 0.3883 (3
0.782> 0.771> 0.768> 0. 750> 0.722,
3 (P < 0.05); (4 (AMOVA) |
3 , 2 (P<0.001); (5)
. UPGMA  NJ :
s 4
H H H DNA
:S917 A

Analysis of genetic variations of five populations
in Trionyx sinensis by RAPD
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by the Ministry  Agriculture , Shanghat Fisheries University , Shanghai 200090, China)

Abstract:RAPD was conducted to analyse the genetic variations of five populations in Trionyx sinensis —Yellow
River population, Huai River population, Dongting Lake population, Poyang Lake population and Taithu Lake
population, with 30 polymorphic 16 -based random primers selected from 97 ones. The major results indicated that
the genetic diversity of the five populations in T. sinensis was rich. They were: (1) 341 bands were detected and
234 of them were polymorphic, accounted for 68. 6% . Two primers could amplify distinctive bands among the
five populations. The appeared frequency of 1408bp band amplified by primer S105 was 20% in the Yellow River
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population, but it was 80% ~ 90% in the other four populations. The range of appeared frequency of 438bp band
amplified by primer S37 in the five populations was: Yellow River population 85% > Huai River population 65%
> Dongting Lake population 55% > Poyang Lake population 40% > Taihu Lake population 20% , which
indicated a genetic decline from Yellow River to Huai River, from middle reaches of Yangtze River to its lower
reaches; (2) The range of proportion of polymorphic loci was: Taihu Lake population 59.25% > Dongting Lake
population 56. 52% > Poyang Lake population 55. 80% > Huai River population 55. 03% > Yellow River
population 54.43%, and there was no significant difference among the five populations( F= 0. 644< Fo 054, 145
= 2.45). The genetic diversity index () was 0. 3644~ 0. 3833 in the populations; ( 3) The average genetic
similarity index within each population ranked as Huai River population 0. 782 > Yellow River population 0. 771
> Poyang Lake population 0. 768 > Dongting Lake population 0. 750 > Taihu Lake population 0. 722. There
was significant difference between Taihu Lake population and Yellow R iver population, Huai River population and
Poyang Lake population( P< 0. 05); (4) The results of analysis of molecular variance( AMOVA) showed that
there was significantly genetic breaking up between Yellow River population and Huai River population, D ongting
Lake population, Poyang Lake population respectively, also between Taihu Lake population and Yellow River
population, Huai River population respectively (P < 0. 001); (5) Yellow River and Huai River population,
Dongting Lake and Poyang Lake population clustered first respectively, then they clustered with Taihu lake
population by UPGM A and NJ method according to their genetic distances, which indicated that there was an
obvious divergence between Taihu Lake population and the other four populations.
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1
Tab.1 Selected primers and the results of amplification

(5-3) (5-3)

primer seque nce numbers of band primer sequence numbers of band
S4 GGACTGGAGT 3~ 10 S105 AGTCGTCCCC 6~ 13
S5 TGCGCCCTTC 4~ 10 S112 ACGCGCATGT 6~ 13
S6 TGCTCTGCCC 4~ 10 S114 ACCAGGTTGG 5~ 12
S10 CTGCTG GGAC 3~ 10 S118 GAATCGGCCA 4~ 13
SL1 GTAGACCCGT 3~ 10 SL19 CTGACCAGCC 6~ 11
S12 CCTTGACGCA 5~ 12 S121 ACGGATCCTG 5~ 12
22 TGCCGAGCTG 4~ 9 S122 GAGGATCCCT 3~9
36 AGCCAGCGAA 3~ 10 S123 CCTGATCACC 6~ 12
37 GACCGCTTGT 39 S124 GGTGATCAGG 5~ 11
46 ACCTGAACGG 3~ 10 S125 CCGAATTCCC 3~ 10
7 TTGGCACGGG 5~9 S126 GGGAATTCGG 6~ 11
53 GGGGTGA CGA 39 S127 CCGATATCCC 3~9
55 CATCCGTGCT 3~ 10 S128 GGGATATCGG 3~ 10
S60 ACCCGGTCAC 6~ 14 S134 TGCTGCAGGT 5~ 9
61 TTCGAGCCAG 3~ 10 S140 GGTCTAGAGG 3~9

MY Y Y3Y4H HyHsHeD DyD1D 4P PyPyP T T, T3 Ty M

1 S105 5 1408bp
Fig. 1 The 1408bp band amplified by primer S105 in five populations of Trionyx sinensis
Y: s H: :D: ;P ;T ; M: ADNA/ EcoRI+ HindIll

Y:Yellow R. ;H: Huai R. ; D: Dongting L. ; P: Poyang L. ; T: Tathu L. ; M:ADNA/ EcoRl+ HindIl1
MY Y Y Y Ys HiH HyHH D D2D3DLDsP Po P3Py PsT T T3 T TsM

438bp
2 S37 5 438bp
Fig.2 The 438bp band amplified by primer S37 in five populations of Trionyx sinensis
Y: s H: ;D: ;P ;T: ;s M:ADNA/ Eco RI+ HindIIl

Y:Yellow R. ;H: Huai R. ; D: Dongting L. ; P: Poyang L. ; T: Tathu L. ; M:ADNA/ EcoRl+ HindIll
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Tab. 2 Proportion of polymorphic loc and the genetic diversity index (TT) in five populations of Trionyx sinensis

Yellow R. Huai R. Dongfing L. Poyang L. Tathu L.
total loci 316 318 32 319 319
wmber of polymophic loci 172 175 182 178 189
propartion of polymo(rzoﬁ)c e 54,43 5.8 56.52 55,80 .25
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Tab.3 Analysis of molecular variance in five populations o Trionyx sinensis
(%)
source of variation d. f. sum of squares variance components percentage of variance
among population 4 324. 18 0. 87 1.35
within population 95 6045.00 63.63 9. 65
total variation O 6369.18 64.50 100
4 5 (Fg)
Tab.4 Fixation Index (F«) among five populations of Trionyx sinensis
Yellow R. Huai R. Dongting L. Poyang L Taihu L.
Yellow R. -
0. 0234 _
Huai R. (P< 0.001)
0. 0270 - 0.0021 _
Dongting L. (P< 0.001) (P=0.571> 0. 805
0. 0305 - 0. 0021 - 0.0000 B
Poyang L. (P< 0.001) (P=0.571> 0.05) (P=0.571> 0. 05)
0. 0231 0. 0212 0. 0064 0.148 _
Tathu L. (P< 0.001) (P< 0.001) (P=0.143> 0. 05) (P=0.143> 0.05)
5 5 ( ) ( )
Tab.5 Interpopulation genetic similarities(right-upper of diagonal) and distances
(left-lower of diagonal) in five populations of Trionyx sinensis
Yellow R. Huai R. Dongting L. Poyang L. Tathu L.
Yellow R. - 0. 751 0. 736 0. 725 0.715
Huai R. 0.249 - 0. 748 0. 738 0.720
Dongting L. 0. 264 0.252 - 0. 752 072
Poyang L. 0.276 0.262 0.249 - 0.730
Tahu L. 0. 285 0. 281 0.278 0. 270 -
0.124
R o % YollowR. 3
0.124
M % HaiR
" MERE Dongting L.
0.124 31
B Poyang L
X ¥ ¥ TahuL
0.140
— A ’
0.02
2
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4 5 4
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(A:UPMGA ;B:NJ ) ; s

Fig. 4 Dendrograms of five populations of Tronyx sinensis
by UPGMA and NJ (A: UPMGA tree, B: NJ tree) b( evt b) RFLP(
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