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IV b 5360005 3. fiFFHIMTE-BetE AnRl = R, IR 5 FH 4210081)

E: RABEYLY 1 £ 25 DNA (random amplified polymorphic DNA, RAPD) £z ARG /™ 74 # ¥ B HCAB UL 1 X 411 7T
HE (Scylla paramamosain )6 ™ FEFEAAR 815 78 S5 AN AL 4548, 8 4% 10 bp SERXHRRBENLT WP 1 99 MK,
SRTE PR 44 AR, 31 AMPLE R R, MK TEMEEN S E RN 70.45% , POPGENE 53453 &
N, 6 NMEHMEZENMEEHEN 29.55% ~54.55% , V3520 36.97% ; BEKMBRIL SR B 5 Z AR RN
EHHA > FITHR > BEREEAHA > W OBHMA > BB > MR, BEA N IB4 2 R R FHEk R B 1238
5, BHARE GG LR EERR . AMOVA 53 s, #HANBIEZE R 5 87.03% , BHAMEIBREER S 12.97%,
BEORIR) & A P SRR BE AL 704k . Mantel AIUS5 SR B W], $UUXHE B 6 ASHEUARIR] 135 1% P 25 55 b 3 IR 38 2 i) /) A G
HEARBE . RIHPRY, FHKE AT B ISR
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RAPD analysis of genetic diversity of Scylla paramamosain
population in Guangxi and neighboring sea areas
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Abstract: Random amplified polymorphic DNA (RAPD) technology was employed to investigate the genetic diversity and structure of
6 Scylla paramamosain populations in Guangxi and its neighboring sea areas. We amplified a total of 99 individuals by using 8 random
primers with 10 bp in length, and analyzed 44 valid loci, among which 31 loci are disclosed as polymorphism. The percentage of poly-
morphic locus (PPL) at species level is 70.45% . According to POPGENE analysis, the PPL in the 6 populations ranges from
29.55% to 54.55% with an average of 36. 97%. The abundance of genetic diversity is QZW > DJ >ZZW > ZK > QH > LSW. Vari-
ance within populations is higher than that among populations, and genetic differentiation among populations reaches higher level. An
analysis of molecular variance (AMOVA) shows that variance within populations accounts for 87.03% , and that among populations
accounts for 12. 97%. However, genetic differentiation among populations only reaches medium level. Mantel test shows that no signif-
icant correlation between genetic and geographic distance is detected in the 6 S. paramamosain populations. Cluster analysis indicates
that the distribution of these populations displays no apparent geographic pattern.
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W7\ FE % (Scylla paramamosain) K J& T H 7,
+REH, ERTH, BRTEH FEE".
KEENAN 4542t 75 8 8 43 4 b 0 VL5 7 24 F 1%
11, BRUCE SN, BALHEYE % % (S. serrata) |
LOFEE(S. tranquebarica ) FINE ST % (S. olivacea) ,
P ERAREES A 4 FhEE, Hhos
EEEHEFY, BAEFRZFNERS, EEE
HEFRFENT A 5 2006 45 o [ U g 40 <K B 57 A AR
15 3.45 x10* km®, =8 10. 68 x 10* 1,

BEE L CE B IR R AR, LA BT
MATLIFRFEX X E B ERE ™4 TE XN T
o, RINEFLEWFBTIR R T REAFD BT IR AR
Fo B, AT EEEA R XU EER
WS FHIE AR BT 22 57 B B I E S R A L AT 7
SRBIY S Z A, WY FIRBEILY 2 S
DNA (random amplified polymorphic DNA, RAPD) fl
P18 B BK B 24 (amplified fragments length pol-
ymorphism, AFLP) £ AR FFJ& T o 5 A b ¥ ¥ #21 X
HER ARG SRR, K WgEXERE T
2ANREER, BIAUIEBRILEERIAR AL B O, B0
P2 R LRI DNA 4712 (COL 25 BF91)
38 T E KRG AR B T I N E A AR AR 45,
TR VEHE X A A BOE T A6 LD FIR K 3 SR
Mo PRSI E PEIE X JLARE A
RE BB ESMRME TANMENER . BT
POMEIX LA B il LU ARAE (29 8.6 1 1), BT H
BE—25 TR VA XL CE BRI AE SRR,
TR AN T RN RAE KL

RAPD i RTEL Tl s h i B e A
2, TEHE)R P SR Bk EL ™ 4h, KLINBUNGE
4151 ffi Fj 3 4% RAPD 3|4 (UBC456, UBC457 A
YN222) M58 T R E AR TRAY 3 Fh i B . A 5T O
AR RAPD 51 Y1 J&)™ 74 i ife S H AR g X UK
HERHABRE SR, i X O BB AR
BB A, UURE B R R R AR
W

I BRI
1.1 ##

I LE B 6 B AR FEIA T 2009 4F 5
H ~2010 45 A4, S R F 2 A M EE
SIRARI AR . AR e S AR U AR B 5 S A 1007
FEILSFARE. 6 AR S 05 N BIL RV 1

(LSW) . &M 1 (ZK) . &#5Eir(DI) . S
BN (QZW) . i TR (ZZW) MM g i
(QH) o HIH Tl H A AR 99 MM, Fr
ARAXEREE LR E, BEME, ZRET -70
CRAF#EH

1.2 &

1.2.1 ZENZ DNA 2l B(# 50 mg #IXH
ERNMAHR, Dw i/ A5kt ERN g
DNA, Z=SHT, KEBMAKER. RAKREHD
M %E A (78 Eppendorf il ) 1 5 # it 19 & DNA ¥
BE, LL1.0% Brfg & s 3k (0. 5 x TBE ) 46 I H:
FifE, F-20 CHRAF&EH.

1.2.2 5|Y0iefn PCR Y% BT WM
AR JE N 7 8 5 8 4% RAPD A 3514, 51¥/F
. BAKREFFEINTEL

&1 RAPD 5|# 75 RiRNIEE
Tab.1 Primer sequences for RAPD and annealing temperature

%S SIIFEEI(5-3") B EE/C
primer No. primer sequence  annealing temperature

S15 GGAGGGTGTT 36.0

S24 AATCGGGCTG 36.0

S31 CAATCGCCGT 36.0

S58 GAGAGCCAAC 36.0

S68 TGGACCGGTG 36.0

S83 GAGCCCTCCA 36.0

S103 AGACGTCCAC 36.0

S398 ACCACCCACC 36.0

PCR J% Jif ZE BIO-RAD S1000™ Thermal Cycler
34T, 12.5 L 19 RAPD 2 i #& & & 10 x PCR
buffer 1. 25 pL, f#k DNA F#&# 10 ~25 ng, Taq
DNA RA&HEEH0.75 U, BEBF (Mg® )HERH 1.5
mmol-L ™", dNTP 3% 4 0.2 mmol-L™", B| ¥k
K1.2 |.1,mol-L_1O 2N 4428 94 °C FAR 4 10 min;
94 CAFM: 60 s, 36 CiR Kk 60 s, 72 CIEfH 60 s,
45 MEFF; 72 CIEfH 10 min, ¥E$F 100 bp Ladder
plus (7R BRAE W) ) 1E J 3 F b5 (marker) , 1.5%
S HEERRE (7 0.5 pg-mL~" EB) L3k A& PCR ¥
=Y, B 3hEE R AR 1L (Alpha innotech, 3£ [H
=) A R
1.2.3  FickS58dRgEH T EERE—
fiE I DNA & A E#HIT4T, AHMich
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“17, TWHICHR 0", LR IEMiFRE 1 DNA 5
W, 8 RAPD & U4 4 %5 BF . 1l i POPGENE
1. 31 #5447 5 8 5 Fp BE AL F Hardy-Weinberg S i
RET, HEBRERE BN RRESHE, a2
SR ESFFR(PPL) . WIS E B (Na) . A
RGN HE B (Ne) | Nei’'s FFRZHMEREE(h) |
Shannon’s {5 B A8 4 (1) . FF44 1H] 1Y 35 1% 531K R %L
(Gst) . ZEH W (Nm) F1 Nei's 8t 1£ B 83455, JEH
UPGMA (unweighted pair group method using arithme-
tic averages) J7 B0 & M EEKHAT T R K 4. H
Google-earth fi Il 1 BEFF B, Fi TFPGA 1.3'*) Man-
tel A6 I 7 4k 1] 35t 14 SR 5 7R 3 B 8 ) ) AH 5G4
FIH AMOVA-PREP'£E i, AMOVA155 W] 4347 (4
A, TF B ) AR N 1 23 J7 225017 (a-

nalysis of molecular variance, AMOVA)

2 HR 500

2.1 RAPD ¥ 4R

it e tH i 8 % 10 bp SERZH BREEHL S| 4 76 B
A RHAR P IR 20 BL IS T B YR, YR A
Bery > TR K/NFEZEHTE 100 ~ 1 200 bp Z JH],
514 S24 X 7T IR DU REAA 19 DMAMARG 4 45
RILAE 1,
2.2 YFhENEEEROK FRE S SN

WICEE 6 MR R B AR 4 1,
HApZABMAE 3L A, SERLE 2. YFKF
s SAEVE R T RO . TR T CE 6

1 23456789 10MI111213141516171819

519 S24 XLl CE B MAR AR
M. 4 FE4R4E(100 bp ladder plus) ;
1~19. [ ORERE 19 K
RAPD amplification in some individuals of

A1

Fig. 1
S. paramamosain using primer S24
M. marker (100 bp ladder plus) ; 1 ~19. 19 individuals

representing ZK population

MRS, ONEBHARN B SRR, WIS
TER G SR RAR, HAR 4 DMEHRERIE ZHE
M A B BRSO ILAAR . BRI A, W OB
IR LR
2.3 EEEES

AL Z AP Nei's PHT45 R ILFE 3. Gst
BR, 18.43% iR A A 7E T REAR], 81.57%
WL A AE TREARN, BHA N S MR T
FHARRI 53

R2 BMABERENBEESEYE

Tab.2 Genetic diversity parameters of S. paramamosain populations

FR L B
effective numeber
of alleles
(Ne)

Nei's B8 ZHEHE
gene diversity

(h)

Shannon's
fRRIRE
Shannon's
information

index (1)

ZNLEEA pUE =S E 55k
A
WiH Fﬁz{i}i{/ If number of gﬁ{ﬁlﬁiﬁ%% observed

3 am 5 To polymorphic percentage ,0 number of

item specimen locus polymorphic alleles

1 PPL
(NS) (NPL) ocus ( ) (Na)

46YL DI 19 17 38. 64 1.386 4 £0.492 5
i 10 ZK 19 16 36. 36 1.363 6 +0.486 6
B ZZW 14 17 38. 64 1.386 4 £0.492 5
M QZW 13 24 54.55 1.5455+0.503 7
1k QH 19 15 34.09 1.3409 +£0.479 5
WV LSW 15 13 29.55 1.2955+0.461 5
i 16.5 17 36.97 1.369 7
average
YRR 99 31 70. 45 1.704 5 £0.461 5

at species level

1.276 1 £0.382 7
1.258 2£0.363 1
1.274 1 £0.387 5
1.3758 £0.397 5
1.2513+0.391 6

1.177 8 £0.308 0

1.268 8

1.296 3 £0.335 9

0.155 8 £0.208 1

0.148 5+0.202 5

0.154 0 £0.207 6

0.213 2 £0.214 2

0.138 1 £0.206 6

0.106 6 £0.175 3

0.1527

0.184 3 +0.1777

0.227 1 £0.298 6

0.216 9 £0.293 4

0.224 8 £0.297 0

0.3121+0.305 5

0.2001+0.293 5

0.159 9 £0.257 7

0.223 5

0.290 9 +0.250 2
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AMOVA sp#rg R BR, BN EBBRELRF
BRAFERIEN, 5EMBEERKN87.03%, B
RS AR R & 12.97% (£ 4) . PHI Gt 45 %
PHIst =0. 130, 78 5520 43 W& M 56 (1 000 K &
F)RW, MIEE 6 MEHRMEH KN R AR B

®3 BARBECNHEE

FAe (P <0.001)
2.4 EfEEEESAN IR BE B MOAR A S AT

Mantel #:US5R R, Bt 6 DREAE )
TR S R B B Z MM SR B2 (R = -
0.118 8, P=0.426 0 ~0.577 0) (3 5)

E & MR Nei's 547

Tab.3 Nei’s analysis of gene diversity in 6 S. paramamosain populations

S SRR A RN EE R Z R R MR FF T
it\m total gene diversity  gene diversity within  coefficient of gene gene flow
¢ (Ht) population (Hs) differentiation ( Gst) (Nm)
SE14 average 0.1872 0.1527 0.1843 2.2129
FrUEZE standard deviation 0.031 6 0.0239 — —
x4 WNEE 6 1 EEH AMOVA S47
Tab.4 AMOVA analysis of 6 S. paramamosain populations
EE A H J5 2 RRCVE A5 S AH 5Y BRE TR %
sourcz /()}’nariation degree of sum of squared  mean of squared variance percentage of
A%
freedom (df) deviation (SSD) deviation ( MSD) component total variance
FE/AIA] among populations 5 43. 407 8. 681 0. 375 12.97
APy within populations 93 234.290 2.519 2.519 87.03

RS BMABTE AN HEEMMBER(MNALLR) MBEER(HAKTH)
Tab.5 Geographic (above diagonal ) and genetic distance (below diagonal) among 6 S. paramamosain populations Kkm
TiH item 371 DJ i 1 ZK BIRE ZZW BN QZW 1L QH WY LSW

3671 D] — 53.53 88.63 53.28 383.77 165.20
[fl @ ZK 0.023 4 — 140. 79 101. 60 434. 87 156. 80
BIRL ZZW 0.037 3 0.065 1 — 38.83 306. 54 220.77
RIS QZW 0. 060 2 0.093 8 0.023 6 — 344.13 204. 32
&1k QH 0.038 3 0.042 1 0.040 0 0.062 1 — 422. 49
WP LSW 0.0237 0.033 1 0.030 7 0.068 8 0.0212 —

2.5 BRES XF R A RAPD 2 R 8 F) ¥ 7 W 8 28 5h W B 44k 14

T Nei's Tofi st 5 BE 25 9 UPGMA Z2K 53 #r
SRR, WOCHER 6 MHIARM 3 32, KNS
BHAR S BRIE B A R 7 — 2 H & e N BH R 40 5,
BURA S M ARE R, WOFKSEIL
BARE—R(E2) . BEHERY, BOCEER
PRI 5 1 B B O AR 6 1

3 e

3.1 EEsHN
PPL R EY) FIRE SR E BB IRZ —.

PPL M 4E 4 BE 5 X HF ( Penaeus monodon, 66. 19% Fi
67.14% )" 45 Y5 Xt HF ( P. semisulcatus, 87.69%
o 89.23% )" KL 44 ¥ Xt 4F ( Litopenaeus
vannamei, 39.00% ~77.00% , SE-¥%58.75% )1 |
F1 [E Xt ¥F ( Fenneropenaeus chinensis, 25.00% ~
34.38% )", O #F % ( Oratosqilla
67.80% )" | =¥k T8 ( Portunus trituberculatus ,
61.29% Fl 62.44% )" Fl il 7% F 8 (26.79% ~
38.39% )1, MR L IRBEISE R, HINEH BN
& ZAE ARG P IR S Y AR B

oratoria ,
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B2 UCHE 6 MHAEET Nei's TiWi &
FEES i) UPGMA R GEH A
Fig.2 UPGMA dendrogram of 6 S. paramamosain

populations based on Nei’'s unbiased genetic distance

Ehar R s 5 R A, RS T
IX (AR A5 BN 85 ) 817X 75 48 BE 4k PPL (36.36% ~
38.64% WS FRIH (35.27% 1 34.82% ), A%
VT BE AR PPL (29.55% ) B i T it V1 4% B B 4K
(35.71%); ZF IMWHBENR, BRRDERFHE
(0. 159 9) K T VA4 I REAA (0. 176 8) Sb, X RE) ™
P X B B B 1(0.216 9 ~0.227 1) 7
FRIH (0.161 7 1 0.136 9) . BLAFFTB AN FH
SELEYFIKF LI PPL 3 70.45% , 5 FAkEL 5
42.88% o JCTE AR M VS BEARFE AL B IR AE DL AE
FIWF 5% 3 R UL R B, A AR N T B fR 9 PPL
(54.55% ) FEFr A EGE MBHA R N R .

S FEAE A S Hh [ X AR K T A AR
5 R LB . N T IRREAMAk i LA R
BRZ 2N TS H 5. NELSON #1 HEDGE-
COCK"" A S ¥ P B S AR K i AL 728 3 5 R AL 33t
fREAR . BIREMAMEREEERRMRX, T
BRI B E ZHEEEST S LR R HRE
BT, BH NN, BCEBRIKBRE SRR
S5EBAERIAET T — Nk KR e & &Y
LIE T
3.2 EfEEN

AR BAL G54 R A8 8% 28 R AE W FP s B 1
—FhAERENL T, BRI AR S AERER N . BRI
A3FaRER L R ZERT ] A ALt BRI AL Sk
JE T 5 R I R P9 B 3AE A ke p B
FI A POPGENE 155 i i ¥ 44 [B] 382 4% 40 fb R $ R
H, BOCEEREARFERAETREN, EIET
FRYF R RET R FEFETREHANNEL.
AMOVA 4 #7455 3 ¥ T POPGENE ) 20 7 45 5.
e BUSO 250§ (3T 3845 40 AL FR B B 07 15,

Gst(F 0. 15 ~0. 25) R B A ] 815 7 L R B 4R
K, i Phist( ®st) (4)F 0.05 ~0. 15) F B FEKH]
BRI A

FF R AR B B P AR e, BN
FEUCRIIR OB A 2 18] 1 35 4% R B 45 K (0..093 8)
7E [7]— W FE T 1] (3 A BE B Y RN ( <0, 16) P21,
VLBH I OB BRI )8 A bR P Y RE . 401
FCH BRI Nm =2.2129 > 1 RPBHKNGFLER
RO, BRSSO R s G A A
S5, Mantel K45 R EK W, BINEHE 6 b
FRBEAR B] A8 AE BE B 5 b PR BR B RAH G . R&S SR
T b FEER S IR 5 i 40O B R ] s A 4k,
SEES B s, PS5 A ser
REERTE . UFEBEHRE S E LB 5 f ik
R Z AR A FFE— L5

LR, BOEBRIRN L 2 EKOF
&, ERHANRIRE LB E, IE T B0 F %D
FIFAZRL{A DNA FRic 5% H E 4R mE Wi O F
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