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SRAP analysis of genetic variation between female and male
swimming crab ( Portunus trituberculatus)

HU Ze-hui'?, XU Jun—huo', WANG Yue-bin', CHAI Xue—un'
(1. Zhejiang Marine Fisheries Research Institute, Zhejiang Key Laboratory of
Mariculture & Enhancement, Zhoushan 316100, China;
2. College of Life Science & Biotechnology, Ningbo University, Ningbo 315211, China)

Abstract: Using the SRAP-PCR optimization system for P. irituberculatus, this study applied sequence-related
amplified polymorphism ( SRAP) technique with 17 primer pairs screened out of 88 primer combinations to
analyze the genetic variation of female and male populations. 146 loci were obtained and the percentage of
polymorphic loci was 69. 78% in female population and 79.07% in male population. Nei’ s gene diversity
was 0.231 5 and 0.268 2, Shannon’ s information index was 0.347 8 and 0.402 6. Genetic similarity index
ranged from 0.595 9 to 0.841 7 and the genetic distance was 0. 158 3 to 0.404 1 between female and male.
A dendrogram was constructed using TFPGA. 6 loci were identified from 5 primer combinations. Male
genotype is dominant in 4 loci, whose ratio was 12.5% and 20% , and female ratio was 100% in dominant
individuals of 2 loci.
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LD T 2 o, A R SG E E R B 0 T Ak A B
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SRAP #r i ( Sequence-related
polymorphism) J& Li Fl Quiros'> 3 % J& ) — Fh 4>
THR LR B X BE A A 5 GC % i s T
BT SNE AT E i AR SOk
Yy kAT PCR 9744, R [ AMA N & ¥ 8 s 7
SR N TGN S 0 % R e = e < ]
AR 7 R T e B A AR A B L B
BRI T B A e R e 2 R
T R S AR TR o AR SR, RAPD A
AFLP fic A T 40 M T eh AR G 2 e ™ s
Gl T DR SRR LAY BT L {0 SRAP 45
TN T 2 A ) 4 S F 5 o R IR A E
A SCNGF 7K P b Xk AR 5 M e A A 3 AT )
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LA e T e 5 AR 5 5 PR B A R
1 MRS I5ik

[ R WL /5% S s B |

W T 2R A 1L T 3 B XA T 3R Y fE I
A W10 H L HEBE (R H 50 ~ 100 g, HEA# A 100 ~
150 go

MK FA Y TR A R Al ( TaKaRa) 14 &
Taq DNA [if A1 45 ¥ 43 + & ( Marker) DL2000
marker. HAlE 802200 B LA TR
HIRAF .
1.2 DNA #5

WU R BB L P L SR s ko Y AT R R 4
DNA 42 B, BUZ B () DNA IR &, ¥ 2 M L Ik 42
T DNA FEH
1.3 SZIR59

MR Li 4 R 2SR RGBT 8 AN IE
M5 # ( mel ~me8) A1 11 4~ K [] 5] ¥ ( eml ~
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A
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Tab.1 SRAP forward primer and reverse primer

EE G

FAn LR

mel: 5"-TGAGTCCAAACCGGATA-3~
me3: 5"-TGAGTCCAAACCGGAAT-3"
me5: 5°-TGAGTCCAAACCGGAAG3-
me7: 5'-TGAGTCCAAACCGGTCC3~
eml: 5'-GACTGCGTACGAATTAAT3~
em3: 5'-GACTGCGTACGAATTGAC-3~
em5: 5'-GACTGCGTACGAATTAAC3”
em7: 5'-GACTGCGTACGAATTCAA-3~
em9: 5'-GACTGCGTACGAATTCGA3~

me2: 5"-TGAGTCCAAACCGGAGC3~
me4: 5"-TGAGTCCAAACCGGACC3~
me6: 5 -TGAGTCCAAACCGGTAA3"
me8: 5 -TGAGTCCAAACCGGTGC3~
em2: 5-GACTGCGTACGAATTTGC3~
em4: 5'-GACTGCGTACGAATTTGA3~
em6: 5'-GACTGCGTACGAATTGCA-3~
em8: 5'-GACTGCGTACGAATTCTG-3"
eml10:5"-GACTGCGTACGAATTCAG3~
eml1:5"-GACTGCGTACGAATTCCA3~

1.4 PCR k&

HTFELRB I L (47) 76 4 DKF Bt
TS5 b g S5 T =M 7% SRAP-PCR fix
R AR Z (25 wl): 10 x Buffer 2. 75 pL, Taq
DNA R4&TM 0.5 U, 4z 10 ng, dNTPs 0. 20 mol/

L,514%7 0.20 pmol/L, A &4 H ddH,0 #}5F .
1.5 PCR 44 e 45
1E My Cycler™ thermal cycler { ( BIO-RAD,

USA) [ i#E4T SRAP-PCR ¥ 4% , )z i 2 /3 2 it T e
T R TRF
1.6  SRAP ;=4 (g 46

B 8 wL PCR =45 6 x loading buffer J& %],
AT 1.5% o 1B B S (15 & EB) T 5
V/em W & F H UK (7E 0.5 x TBE 2% vh i H &
W) o FELUK 25 AR5 7F BE ISR R e b g IR
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DBV A REE Y1 S M R 1 Al . R
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DNA F3by 58 139 &7, SE X 48 X5 51 9 nf - 1
8.2 4k fEMEMERE IR 21 DNA |- 3£ 1 129
S CEWEX ST 7.6 & . 1k
SRAP 5| Wi it 5 1 =04 44 19 v Uk R3S X o ik
hHEESGIY(KE 2, K 3) EELRUMEY
B R e .

1 2 3456 78 M 910111213141516 17

Bl 1 m8-em9 75 ME Al i 4 1 141 3%
Fig. 1 Amplified result of females and males in
m8-em9 of SRAP primer pairs
M. DL2000 marker; 1 - 8. HEf; 9 — 17. e fi .

1 2 34 56 7 8M 910111213141516 17

2 m3-em8 7 M HEAS P ] ) 5 %

Fig.2  Amplified result of females and males in

m3-em8 of SRAP primer pairs
M. DL2000 marker; 1 —8. Ifif#; 9 —17. & .

3 m8-emd 75 M MEA A ] i 4 1 121 3%

Fig.3 Amplified result of females and males in

m8-em4 of SRAP primer pairs
M. DL2000 marker; 1 —8. Mff#; 9 —17. M %,

2.2 WRTEMEVEAIRN B LE R

FH 17 4~ SRAP 51240 & 7642 1 B e - T4~ 1K
LA I ) 146 A4S 67 10, b M A K 139 AN
JL S B 69. T8% 5 P AN 1A Al )
129 A5, 228507 45 He i34 51 79.07% , PopGene
( Version 3.2) BG4 RILEK 2.

K2 RTEE ERENSTFEESN
Tab.2 Molecular genetic analysis of female and

male populations of Portunus trituberculatus

ZBMLEL AL Nei’s 2H

Shannon

LIREN L BHE R SRR
(P) ((Ne) (H) (D
MEVEREGR  69.78%  1.4022  0.2315 0.347 8
MEVERE(R  79.07%  1.4628  0.268 2 0.402 6

S5 SRR WAL 1 B 0 fE S A A ) 7 i DY) 20
DNA JKF [ HA B A 22 53, (ER—AE R 2 8
T I ) ) 22 S A B Sl A A T Y 22 S (T
1) BARE A AR ] 7E SRAP Bt — {7 s 1 5 [
B AR BB A A B RE 08 T i A D AR 4
IS P L A R S 10O R B R S 67 e (HLTE S
A SRAP BEFEY S A5 v A BL T 6 A0 il 7 M 2
AR 22 SRR, Hoh 4 A 7 i A 2 P Y
NHEPE SR BIRY 12.5% ~20% ,2 4> mi R B
P RE DR R 58 4 D WETE BT R (TR 2, 1 3) L (HTE
WEPE AN 1R B M R R R L A ]
55.6% o LK G T B 0 1 A TR Y v e RS 1A
Brdi lefl 2 3 .

I TFPGA SRR LA 1 4R 7 B8 0 fe > A 1)
A LR KON 0.595 9 ~0.841 7, 8 A& i B
#0.158 3 ~0.404 1, UPGMA J5 24 T4k
IR (B 4) o MEREIETT LA ), 2 %0k
AR A B B BT L AL S TR T R A 1R 5
PEAS AR B B e
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Tab.3 Specific loci and female and male ratio in

dominant genotype

fir 41 W FE A © HEFEA T 6
m3-em8-1 87.5% 12.5%
m3-em8—4 100% 0
m6-em4 -1 66.7% 33.3%
m8-em3 -2 85.7% 14.3%
m8-em4 -1 100% 0
m8-em9 -8 80% 20%
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Fig.4 UPGMA of female and male individual of
Portunus trituberculatus
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