17 HE S W E k=R ZEFE R Vol. 17, No.5
2008 4 9 A JOURNAL OF SHANGHAI FISHERIES UNIVERSITY Sep. ,2008

NXEHS: 1004 -7271(2008)05 - 0620 - 05
- B fER -

KB HARBEHWEESEETH

OB, MBES, FRE, RAL, FUKL

(1. A EIK B2 Be R K Ml B 5T L, RO AR A 3 8 4% 5 Fh A
S E SITIER =, T 8 2140815
2. MR RF T £/ L5 o8 2140815
3. MR RO FOK MR RS SR A S E AT LR E , il 200090)

# F:FHEEHLY 245 DNA(RAPD ) 50 AR AEIM XA R K S8 (a8 VB 95 R 7k 80 BF 28 H A
TRIFEFHA TR Y] DNA MR SR 00T . TES SRR A0 F IR B At I B0 50 A~BEALS 1497 o 05 28 14
16 MRSy, HAME] 117 DMERFRRE BIALA, KN 200 bp ~2 000 bp, Hrr 92 Mu S BFLAM, WA
BB Z AL B4 518 49. 57% (60. 68% 53. 85% \57.26% , 44 i 0. 207 7 ~0.216 3, Shannon {5 K,
FEHH 0.296 7 ~0.305 3, BEMRIAISR (5L H5 5K Gst fH4 0.164 4 ~0..200 2, AMOVA 43 #4550 R , BEIR B
BEZERA 16.67% R hBHAERERR TR, EEMRRRVRAERRELRN BBREETREMEE,
RS TR PO — 1 Ak, Ho P IR FIE B AR AL (Z BR B R (0. 148 1), o8 S5 R A ()
BAEHEA/N(0. 114 1), FF] UPGMA HITRENMTRA, P 5 EMB R E LRAE—E, WM 55 BHE
M RAE—E, H 518 ENEERE—E,

REBIR: FABER s KBAAKIE; 1342 SR RAPD 204

HRESES:S 917 SCERARIRAG: A

Research on genetic diversity of Macrobrachium nipponense
in Taihu Lake
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Abstract: RAPD ( Random Amplified Polymorphic) analysis was applied to detect the genetic diversity of four
populations of Macrobrachium nipponense sampled from Huzhou, Suzhou, Wuxi, Yixing around the Taihu

Lake. Under the pre-optimized conditions, 16 effective primers were selected from 50 random primers. 117
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clearly and stable loci, with 92 polymorphic loci, ranging from 200bp to 2000bp in length, were detected.
The percentages of polymorphic loci of four populations were 49.57 % ,60. 68% ,53.85% ,57.26 % . Their
mean expected heterozygosity ranged from 0. 207 7 to 0.216 3, and their Shannon information index ranged
from 0.296 7 to 0. 305 3. Index of genetic diversity Gst ranged from 0. 164 4 to 0. 200 2. Analysis of
molecular variation ( AMOVA) revealed that 16.67% of the variances were from inter-population, Pst analysis
indicated that the variance of inter-population significantly affected the total variance. The genetic distance
indicated that genetic divergence existed between four populations. The maximum genetic distance occurred
between Suzhou and Yixing populations (0. 148 1), and the minimum between Wuxi and Yixing populations
(0.114 1). Results of cluster analysis based on UPGMA indicated that the closest relationship was found
between Wuxi and Yixing populations, then was Huzhou and Suzhou populations.
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SCEG AT FRENLS | 3 L84 T AEY) T#2 0 I 7= 5, Marker , Tag DNA J& 8 X HEIE R INTP 55
PR A Lig R A YRR R A F =W,

PCR #"##%{% & PE /A T4 = Gene Amp PCR system 9600,
1.3 Z:[F4H DNA K425

FH 2 DNA YIRS By F o s in e ma) U BT ik, R s
1.4 RAPD-PCR )W

TEESEMALR PCR 373 (LIRS T, 3568 RAPD RN EVATR R 25 pL, HAa#E 10 x PCR [ W 4%
M 2.5 pL,MgCl, (25 mmol/L) 2.0 pL,Tag DNA B4 (5 U/pL)0.2 uL,5147(10 wmol/1.)2.0 uL,
dNTP(2.5 mmol/L)1.0 pL, 5% DNA(20 pg/mL )1.0 wL,Fd ddH,0 %h T,

A5 B PCR § 84 2514 :94 C HAE ¥ 10 min J5#E4T 40 NMER, B MELHE 94 CAE 1 min,
36 CiBk 1 min,72 C3E/H 2 min, £ )5 F 72 CLEAH 10 min, KRR EEH G 4 CIHE

HLUKEE B 359 7.5 wL 7F 1.2 % MIBRABHEBEIR 1T KB (1 x TAE,4 V/em, 25 1 h),
EB 265, UV-200 2 4hE 5140 Hr X g FIHa IR,
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LML IH] P = ZBALEE/ LA EE % 100% ;

BERAE h=1- SPi°(Pi i i ERE—FARPHHBIFER) ;

Shannon {5 81544 :1 = - Y PilnPi;

AT MMETEEL Gst = (3Ji/s = J1) /(1 = Ji) ,s MEEECH I 258 1 AFPEE N A9 B 5 A — B0k

FHEG :Nm = 0.5(1 - Gst)/Gst,m HiTHEE;

Nei'™ P fEARBLEE - F = 2Nxy/ (Nx + Ny) ,D =1 — F(Nx I Ny > BIHF x Fl y AL 4 550, Nxy &
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FEBEIHERY SO MRS |4, Fe R E B L IS R , (L & R R, Rt 16 D3
1,514 BIFFIEILE 1,

F1 fFEHE RAPD RS9 R H 5
Tab.1 Selected RAPD random primers and their sequences

514 31 g 514 =27 ER g
OPPO1 GTAGCACTCC 5 OPP17 TGACCCGCCT 12
OPPO2 TCGGCACGCA 9 OPX08 CAGGGGTGGA
OPPO3 CTGATACGCC 6 OPX10 CCCTAGACTG
OPPO7 GTCCATGCCA 8 OPX11 GGAGCCTCAG
OPPO9 GTGGTCCGCA 6 OPX17 AGCACGGACC
OPP11 AACGCGTCGG 7 OPX18 GACTAGGTGG 10
OPP12 AAGGGCGAGT 8 OPKO02 GTCTCCGCAA 5
OPP16 CCAAGCTGCC 7 OPKO06 CACCTTTCCC 10

FEREAR 16 N5, R A AR RN A Z R WY AW A R AHMA R SRR S Y,
2.2 BEEFNE

FIVAE 16 D5 XA e T8 JE 24PN /K3 B A VB 4R #E47 RAPD 407, Shy 18 8 117 ME
Wi AR BOOL A, AT FE A 7 MULE, B BER/NE 200 bp ~2 000 bp Z (1], HA 225407 A3k 92
A EBEALE B 78.63% , & Fh AP B 2SS EUCN 58 ~ 71 N, BN E B4 K 49.57% |
60.68% ,53.85% \57.26% . HXWX WEA A ARBIFNBREIREERER, N 0.216 3; THHEMK, A
0.207 7; MR R XRIE A E R 0.185 4, HI4AX A EF4: H AV 4F Shannon {5 B8 E K=, A
0.305 3; o, 7 0.296 7, BARZERILFE 2,

®2 KHHEHZAFBIR DBEEHNSSMAESLS] B %SRS ER Shannon 5 2154
Tab.2 Percentages of polymorphic loci, heterozygosity and Shannon information indeix

of four populations of Macrobrachium nipponense in Taihu Lake

753K EZ VIV ZEMELBI(% ) KA Shannon 15 484K
WM (R 105 58 49.57 0.2123 0.300 8
T CRAHA) 111 71 60. 68 0.213 5 0.300 8
T (e kM) 108 63 53.85 0.207 7 0.296 7

B (PERH) 109 67 57.26 0.216 3 0.305 3
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2.3 BE LTS EL Gst
A B AR EF 4 A FEGR 0 v 0 Hh BB A) A5 40 (L T8 8 Gst {E7E 0. 164 4 ~0..200 2 2 Ja], Bk %
AAVFEEE G sto (EH 0.254 7, BEKJA] Nm {H7E 1.997 0 ~2.540 5 22 [&], 24 Nm {H 2}y 1.463 4(3%3),

R3 KMBXBER 4 N EHEREE S UIER Gst (HF1 Nm H

Tab. 3 Inter-population Gst and Nm of four populations of Macrobrachium nipponense in Taihu Lake

Rl M (RS A FRM ORI Fe8 (LK) HM(TERH)
W (RERW) - 2.400 5 1.997 0 2.054 6
TR (R KT 0.172 4 - 2.075 1 2.1850
T (AL K#) 0.200 2 0.194 2 - 2.540'5
HX(TTRM) 0.1957 0.186 2 0.164 4 -

T XA 107 Nm 8, T I7 g i o483

2.4 AMOVA SR B4 28 57 K IR

FiI AMOVA BEATIR (28 207 22 004, #5 WO ANBER 73 A — 4, 20 ST RE AR S AR (] A2 S X gt 1
AR TTRRR A 83.33% RS R B THEEA A H], 16. 67% 72 555k B T (R Z 8] ; Pst {E 4 0. 167
(%4) o

x4 KEBRBIF 4 D EER RAPD H#ER AMOVA SiT4 R
Tab.4 AMOVA analysis of RAPD data from four populations of Macrobrachium nipponense in Taihu Lake

L5 HIR B S5 R4 5 T E Pst
b7 4ic]| 3 96. 208 3 2.9157 4 16.67% 0.167
iR 20 291. 500 14.5750 83.33% -

&3t 23 387.708 17.490 7

2.5 BAARCIE AR R
S B A A A3 A SR A Y A T MR U 2 T4 32 A A LA 40E 0.862 3 ~0..892 1 Z A (%
5) , EP AR AEL DGR ) 3R AR RUPE SR K (0. 892 1) MRAERARS B/ (0. 114 1) 5 R0 AN B 4B 45 ]
IRIEFAIE R/ (0.862 3) EAREE B R (0. 148 1),
RS KM EABLE 4 D BHENBER MU TR SR

Tab.5 Genetic identity and genetic distance of four populations of Macrobrachium nipponense in Taihu Lake

FiE2LS N (R F (AR AR T (L R#) EM(FRH)
M CBRB) - 0.888 1 0.8778 0.872 8
IR AW 0.1187 - 0.864 2 0.862 3
T8 (A K#) 0.130 4 0.146 0 - 0.892 1
EXM(FXH) 0.136 0 0.148 1 0.114 1 -

I = o BRI AR EG T = Mo e iE s,

2.6 EAnth
MR8 1 BE B4R 20, AR A A9 41 -2 35 (UPGMA) TR /AT MR IE R R R IE (& 1)
L E RN, O FEDCBE R RS B B Bl , B e RTE—i& , MM SN RBERE—&, 85
T HMBHAERIE—E,

3 HHE

&4, AR ITE A RO SE BRI 0 2 S MDD IR 0, H R P 0 BN B B R UL
T i T DU PR AR 1 F AR TR SR A T 8 1% SRR AT IR BE B8 R H A TR IR A A — 2 s 1k,
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R B A R M R B A A B R R K BN CRIAHD
(0.1712), 7 42 B & 7 ¥ B9 B 1A 2 6 & /b
(0.114 6) , #R%" ] A COI B H 5 5 447 K 1T 3
SR ITKER A A BIRBEIR (08 5 24, & BB 8 D
) 5 A5 5 5 BB AEAE S 9. 6% | T 90. 4% B S

AR E TR . SV 5@ TR A A B AT B (T

3 PNEHAZRI R DNAI6SIRNA ZEH B T R B 1 KW B ABEF 4 MEEAR UPGMA JR2K40H7

M CRASHD

Mg, EBREFAT RN, ERE AT 5 2HES Fig. 1 UPGMA dendrogram of 4 populations of
F GCEE. BAOFII KM B A B IR B S RN Macrobrachium nipponense in Taihu Lake
I FEIRIE o

75 SCF) i RAPD J7 i3 R MI/K R DU s 7 A H A TR AR HEAT RN R e 2 B R, 45 R R, B 2GR X 1
H AR IR 5 B SRS EOR K, R MNIR 2 I R 2, TR /N, TR S REMEFR SR 0. 185 4, T HEH#
=l ST RS S M TS FLILTE BV S 5 AN IRREA A b BT AR AT T 3 S SR AT, Hat
TELASER 0.162 1, HihHEKIR 6 M HL IR P EXTUFRE Z 5 HFE0.147 6 ~0.185 2 Z [, B
ER YR ARG ) BF AL B AL 259 0..094 0 AT H AS Y 0 5 1 flpth X BF A MR8 LU 80, Hodi A e B
B TBE AT BRI B ERRER , S SRR T, RS ERARE .

BRAELHER( Gst) A TR A B AN A 18] B3 578 53 o B IS S K/ e Wiright P10 Gat
fEAF 0.15 ~0.25 Z i}, FRBHEBIE LB 2 Gst KT 0. 25 B, FR/MER K. A SCHTEE) Y
BB B B AE LR B Gst AT 0. 15, [E#% A it 0. 25, YW AW H A IR IO A B R R B 2 4
USR5 o BRI Nm (AFE P 2 A HRE IR Wright 9 E , 24 Nm 76 1 ~5 Z[8]Af, R
BRI R E T B, KBRS B AR SRR Nm {E7E 1.997 0 ~2.540 5 2 [8], FIEE R BB ] 2 &
REBREEENMb, AMOVA 174531 B8, MAERFA 16. 67% 2t BEVR ] g9 (575 B 2 i,
83.33% {948 3k B T REA N MEIR , B2 HAG 10 25 BT BEIR R A0 38 5 8 5t MR 525 5 O 0 8.2 ( Pst
>0.15) o ASCBFF L3R, BIAEE R —ANHIE , R R X 3602 6] 69 H 2578 3R T 77 7 9 8 s A 431k,
XA RES A A BIRE ST R, B H T REE B TR X

KME AR ES = KoKW, B 854 H AR IFEE, AN bREHREE RN EERES
—o SREATIFLRY, AWIKIR H A TR UREF A B BRT AR T RS BB S 2R HERES AR A
M7 AT S BRI SR MR, AR SO RO R —WITE R AR B A VR R B A R i A &
REMEREFT M, AT I B ATR SR Fh B S IR B0 MR 3 FUT & R PR S %
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