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XEHE: 1674 - 5566(2012)05 - 0650 — 06
F B AFLP 77 % 0 ik v S 45 2 B 1% 51 18 X 4R 18

BEEE, I¥E, Hai
(LW FOL RSO K PR TR L %, L 201306)

# = F|F AFLP(amplified fragment length polymorphism) 4 R
i 6 FR AR SR B VR B AR AR AT, L 192 X 5| W4 & A I v AR
DR AEAIMEREIR S 3 IR MR 235, LY 5 376
FEB/VEEW  FEX 5 ME-E T 1 28 KL EMWEW, KB
88 ZRMEMEZE AR o P FMERER 10 M MAFRREST AFLP B,
k62 KERFTRAAMRER, GHEPMHEL: (1) F 49 KK
TEMEPER) 4 ~ 6 DMK IELE  FEREE 2 MA T R (2) F 13
SRAAEMEYE 4 ~ 6 DN MRTETE  FEFTA BOMERE AP B
RE 26 RBAMMNEFME, ZRFFEREW TTE T, S4RE
A SRR E ST, IEE] 77 & DNA F51, Kb 31 K%
15 53 I R FL2E S A HESh WIS (5K DNA 385 i B R
A FRIVRYE, HBLX [EE 22 ~212 bp A%, b 6 5% DNA 351 54y
FFIIZ B BA LY R, BRI 5 W7E R E A P

MREA: PEGEEEREEE
ZPEA, ARSI AFLP £ R
BHIRGHT T h e o e AR
HERAMER KB THNERH
B AR5 H by a
RHERA F B A, R LM
HERAPHEE B EGFETH
Pefa kb RIS 1R,
TGS T B A G R
ENLHIREESE

KEW: PG AFLP; 4 5|
Fric; P K

HESES .S 917

W, BA RGN R SCAR HRiT,

4 4% B & ( Eriocheir sinensis) J& T+ & H
( Decapoda ) 75 # | ( Grapsidae ) 4§, # # &
(Eriocheir) , X FR T %, R E EE WA TEAE,
4 el 2 55 403, 2010 4F ) B 7= & R A
59.3377 M, 52 ERKFRE BRI 2. 53% . BF
FEHAERN 3 FHRic, AT LAHS Bl g 57 T R AL R
FEIR RN B A KR, SBUNFEBE . S
B BRAS X MR R E 3 T PR,
B SE T AR, I R, X i — B 1S
eI RRAAEZERE L,

HTHIMESE T+ REPRIYA 2 RGE
B HZ, B2 SR, BB TR E, 245K E
SR R e+ REFHFE W
PERIPEE WK A B, BEE 7 FAInic AR
R, FI o3 FARic 53 sh 4 1 5 ok e LI B Ry

s HHA: 2012-03-30 f&E H#A: 2012-05-07

XEFRERR: A

H] fE. AFLP ( amplified fragment length
polymorphism) 4+ F 4% it £ AR 4% 7&K T RFLP
(restriction fragment length polymorphism) 5 RAPD
(random amplified polymorphic DNA ) £ AR I 4.,
BT RFLP 8 2, R X5k T RAPD
FasE HEZE B, © IR T 2 s o
FRIC T 35t 15 2R MR IT LA R 2% Bt AR T i
IR, fEFE, B AFLP £RTE ¥ 7 6
( Cynoglossus semilaevis Gunther)' F1)g % % 4 fa
(Tilapia nilotica) '™ ¥J3548 T ¥ 5|22 5 AFLP ¥5
ic, - EhiE% 1k~ SCAR (sequence characterized
amplified region) ¥ric. £ +RAEHZ3HYH, F
F AFLP ¥ R £ Z K B ¥F ( Macrobrachium
rosenbergii) UL FBE 5 X EF ( Penaeus monodon ) '
th R DD K15 T MEMERR 5 SCAR FRid. LA

EEWE : EEPE S RITUE (2012BAD26B04 ) 5 b 9f {48 7 Ml 1 A f Rt BT H (D8003100208 ) 5 E i Bh2A B ARZ i &
HAPHITEE (09391911100) 5 b HH 2 5 i A M2 B R 2 BHEE BT E (J50701)
EERN: BEB(1987—), 5, BLBTAE BT A IMESRAE H R 5 %5, E-mail :feng371269101@ 126. com
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AFLP 3 R 75 4% % 5 & ( Scylla serrata) 7 5 BH M
HEASARIE IR 41 (] 7776 DNA 351 b i 2 5%, i i
HT MBI A 56 4 F AR IE AR IR R B, HR L
SCAR 38" . AHFFE R AFLP £ R, fff % o
BRI DNA 2R B, W35
HAERAHSC B 73 FFnic , HEAT 1815 T ) 45 58 LA
HE— WS IR SR AL T BB AR

L MRSk

1.1 SEIgH#

SEH PR R M A 20 2L, H i
TR B DX AR el e B i 3 , BB L PR S i TR A TR
R, BT -80 CHRMHTFRAERH.

1.2 EWAHE
1.2.1 DNA BJ#2HE

B BB BENAALNZ0.2 g, HEYH
DNA (2B B 4 F Sk L B 46 5 ) o SDS i)
RO $—BUE F 26 I oD fH,
FHTE 0. 8% HIBEHEWEEENE FIK FP A
1.2.2  FEEY

PEHUMERE % 20 A DNA, & B IR-& Ul
HEWI 4~ DNA Y, [F] i 2% BP0 A~ 1t o i — 3 20
DNA fSUBUMEREIR & Mo 2051 ZEH 200 ng & [HI 4
DNA FH Msel/EcoRI #4705 Y], BEVIIAZR .10 x
Buffer 1 pL;J& [ 20 DNA 200 ng; FR 14 N DI EG &
4 U; AN TCE B /K3 10 pL, 37 CIHAL 3 ~5
h,65 C “KJ% 20 min,

1.2.3  XUEEHCK I &

LHeE N S pmol/ L ) EcoRI 23k FI ¥k BE
3 50 pmol/ L f) Msel Skt 1, BLERMAN -
95 C 10 min ;75 °C 1 min ;70 C 2 min,69.8 C
2 min,69.6 °C 2 min, /3 BiXBREKET% 0.6 C,
33 AMEFR;50 °C 19 min;50 C 1 min,49.5 C 1
min,49 °C 1 min, 2y HEBIREKIX 1.5 C,14
MEFR
1.2.4  EEHSK

#3720 pL #EEIA R, 35 10 x Buffer 2 L,
FEYI R Bt 10 wL, EcoRT Msel X5k 4 1.5 L,
T, MRS 0.5 uL(1.5 U) FhEB TR 20 L,
16 CEHSH , Wk 10 55
1.2.5 Ty WS 25 pl RN A R

10 x PCR Buffer 2. 5 pL;25 mmol/L MgCl,
1.5 uL;2.5 mmol/L dNTP 2 pL, Hid 83| ¥4 1

pL,Tag DNA AW 1.5 U, % B H:3% DNA #
M1 L, #h TEKH 25 pwL, RELFEFH 72 C
FEAH 2 min;94 °C 5 min;94 °C 30 5,56 °C 1 min,
72 C 1 min,20 MEF; )5 72 C ZEf# 10 min,
SRIG 1. 5% BB BEWEEE I F DK A T g 1) 5 o™
HaEER,
1.2.6 HFEHEY

WY 1 =Y AR R B 1 /KB 50 ~ 100
FEAE R B M B AR, SONL AR R 5 T4 3 A1
[F], RN ARFF N 94 °C AR 2 min;94 °C 30 s,65
°C 305,72 °C 90 s,13 NMER , BANEIFE HEIRE
F& 0.7 °C;8%)5 94 °C 305,56 °C 305,72 C 90 s,
25 AMEFR ;B Jg 72 CHEfH 10 min,
1.2.7 H¥k

FH 6% 1) 7% P 2 TN M T Fie 458 Jise P K A T
6% H B HEEIC )7 : R 21 g,40% PR BEE-F X
S EERE (19:1)7.5 mL,10 x TBE 5 mL,10%
APS 450 L, TEMED 35 pL, & F7K 20.5 mL,
VR fE AT 50 mL, HIKWR 1 x TBE, fEI) 3
65 W T FE Ik 30 min, 5 [E] A 10 pLZRAE 22 mil
(98% £ B FH B % 9. 8 mL, 10 mmol/L EDTA
0.2 mL,0.25% RE 5 0.025 g,0.25% — H %
0.025 g),95 °C 5 min, SR J5 M BH#HF 7K I 10
min, ZBPEFE 6 WL BAE, BIKELE A AL E 1R
1.2.8 4R%L

HIKEEHRE EIRV A, BER AR 0. 1% i
FRER Y8, 15 min, BUBFEZE/K P ohE 2 ~3 IR,
A B EW (20 g A, 0.4 g TTKKIRE
B9,0m 10 mL FEEERZE 1 L) o 5868 2 5500 15 i
AU, BB B A 45 1k S8 S N
1.2.9 =550 i IS s e K i e

BT &TE RN IR O IR Z R &0,V
PRGN 20 pL JC B £ 8 F 7K, 65 C K 40
min, B0 [ EIEWRAE AR . FIAEBL 519
HEY WK, LR TR R S5 5D
HERR IR, ORI 5 B SERE T o K I 4
SRAE NCBI AT AHRUME EEXT, TR R 51
TE 10 MHEPEASMATR 10 S HEEA AR 4 34T
FEREY R

2 4 R

LA T 192 X5 HE (F£ 1), 5t
BIEME e MR A 3 1~ DNA #hiEfT AFLP 4y
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¥ ¥ M 21 %

Mro GiREIN: AFLP il 24 A 7E 100 bp ~
500 bp Z[8], H AURSRE , 3 Af 50 , RETH 28 4 ) HF
HZERAEW (B 1), 7Eh e g2 8 i 2 N 4 3
HILY Y 5 376 K BMERN, SFEXN 5 Y
Yo 28 RN, IRAGHEME 22 57 AT 88
7, HohMEVE2E S ARy 72 % HETEZE SRR
16 7% MEMESRR BN B2 THEME. N T #HE—2 %K
EZES B MARBER BT WA S, o
X T A 2 M A 10 MR REAT TSR
fey AFLP B3, 45 R BUR , 522 5 M 1 &
62 4% R SIREME T — 2, P22 R %
WA 26 4 (18 2) . KR AT R E 5T
T

F*1 AFLP &L K 5|¥F5)
Tab.1 The sequences of AFLP adaptors and primers

£ 5]
EcoRI #3%  5'-CTC GTA GAC TGC GTA CC- 3’

3'-CTG ACG CAT GG TTAA-5'
5'-GAC GAT GAG TCC TGA G-3'

3'-TA CTC AGG ACT CAT-5’
WY 5[4 EcoRI-A:5'-GAC TGC GTA CCA ATT CA-3’

Msel-C: 5'-GAT GAG TCC TGA GTA AC-3’
PFEMF1Y)  E1-AAC E2-AGG E3-AGC E4-ACT E5-ACG
E6-AAC E7-ACA E8-AAG M1-CTT M2-CAA
M3-CAT M4-CTG M5-CTC M6-CAG M7-CTA
M8-CAC M9-GCA M10-GCT M11-GCC M12-GCG
M13-GGA M14-GGT M15-GGC M16-GGG
M17-GAG M18-GAA M19-GAT M20-GAC
M21-GTG M22-GTA M23-GTT M24-GTC

Msel £33k

TR, i T7E AFLP ¢ b A 26 5%
W (Z TN B FHA R R H R, EA
& TR/ 21> DNA 751, B A3k A 77
/> DNA J¥%, £ NCBI #1347 BLAST LUXT, Hor
A 31 RFFI SN X Jeafk.Y Jeafk, m
W X Jeta i, S0 Z Qe AL ik DNA
FrEcA R R (3R 2) , [RIVR A BOR /A 22 ~
212 bp, FUPEAE 70% ~96% A%, Hob jr B
E2M8-138 5 BE45 xT 45 S AR < AL 51 7 A A 5%
ML BA B AR, A RT3 97% , 5
4 E2M2-149 Ji B[R 5 224 7 ) P e {4 AH
Ko KRR IE A BOF S BT 519, #47
SCAR FRCHIFE L, 45 SR 7E MEPE ARE 1 h 23R8
T HEA , BOA RIS 19 SCAR FRic.
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MERIRE QS QIRL RIS LIRS SIS 2B

B 1 AE5I4EEHdE DNA
BAMAY AFLP fifi%

Fig.1 AFLP analysis of the male bulks, female bulks
and mix bulks using different primer combinations
5¥ 44 A B4 EIM6, E2M1, E2M2, ESM3 ., E8M1
E8M2 E8M6, MR #jk Km 22 S 45,3 MUK B N — 4, 43

Tl TR

2 5|4 E1IM6 xiifids 10 4
A8 AFLP 51E
Fig.2 AFLP validation of 10 females and 10 males
using primer combinations E1M6
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At P S A E (E-value) i [a] T < 1e-04 ()
B, ULBA 4w P R 50 R B AR T 5 BB AR W) A A R
P, E-value 8K, 4y 41 /55 A1 H AR 7 51 Z [6] B AH
AR FRAMIL SRS, FEEYE

B — 4l E-value > 1e-04 FZ5 RN N 2AH
E5W. AMRERERE 6 FHBER E-value <
le-04(3K2) , WX B 54 B W FHZ
B B A 2E A e

£2 58 F 517 NCBI a9 BLAST Lttt
Tab.2 BLAST on NCBI of sex-associated sequences

Sl AR AR BLAST N Boalue TIVTBL g M
F/N/bp &) Q

1 E2M2-355 JEXS Yot ik Z f¥) CH261-105D16 0.003 39 51.8 - *
2 E2M2349 EZR Yot ik X [y RP23-14614 1e07* 58 189 - 4+
3 E2M2-149 JEXS Yufa ik Z 1) CH261-25P17 0.012 32 48.2 - 4+
4 E2M7-125 BEA5XHER KA K ASHER AFLP 4710 7e-23* 59 335 - 4
5 E2M8-153 EZR X Yefafd ¥ RP23-30514 0.51 37 4.8 - *
6 E2M8-138 BEFiXfiF AFE19M19. 1 A5 §L4: K 4Ly AFLP FRig 5e07* 36 232 - %
7  E5M1-193 % X Yefa ik b CH242453E12 0.85 41 4.8 + -
8 E8M3-214 EZH X Hefafhk |-t RP23-256]17 0.079 32 46.4 -+
9 E6M19-102 E R Y #ftfk BAC RNAEX-308A01 0.009 63 48.2 - *
10 E6M19-84 ZE X Yo ik - RP23-213K6 0.27 41 4.8 - *
11 E2M22-380 R Y a4k BAC RNECO-67P11 le-12* 212 378 -+
12 FAM23-71 BPERE Y sk CH251-267E22 0.73 30 41 -+
13 FAM2369 JE3Y X Yt ik -1y CH261-21B1 0.057 38 44.6 - *
14  FAM2397 3% X Yefa ik by CH242-149K13 2¢-05* 70 140 -+
15 FAM23-71a BJEMRE Y sk CH251-267E22 0.73 30 41 + -
16  E6M24-181 Z R Y Beft ity CH250448F15 4e-05* 108 144 - *

W ZREPR - "REAFEZERFBG + " RERFEER B " R EYH B4 E AR EARER A B

3 itie

ARG R T 192 XF 5| 9 41 & %t 4 g
B FER A FEAT T AFLP 5347, fise s 77 St 51
ZRMERE B, A 31 K5 ERES YR Ak
HH3, Horp 6 45 DNA 75 54 7ol Z i 2A 4
YA (R 2) (AR TR AR R B E2M2-149
FET 5P K SR FHEESHERENYH
YL A ¢, UL B B FE L R B R SR, T
REREE M AP Ak T —BER B &, &
—BIGTE 31 M BIAH 6 B B, B SRS T 4%
5 SCAR #Ric. (HASEEG R DAS YRR A 0F
FEXE AN 64 X5 sk 3R 45 T B R4
) SCAR #ric, VAR R FE B AR 7 i EAFEAE
Bpa , 7R 5 50 FME L HES 10 NAMEFEFT AFLP
AMERIGAERT, &2 F 450 REMER 4 ~6 4
AR AR ALE , T P 58 A B R B R7E I
4 ~6 NMMEP A FEMEE AT 2R, B e
HOAN e BT 7% A S ) 4% 5 ) SCAR FR1E, T 7E
% B AR B e AL SCAR FRiC B A B, 76
5 T HS MARTRE B 7E MEPE S 10 AR AR

TIZEREPE ) 10 MR BB, B ULBA 26 — %8
AFLP AMARIESS R 5t B 16 2 TR J5 £2 RE 75 LT
ALY SCAR #Ric,

5% [RIBEFAH L, A PR BA#HFT TE R
R A , (AR FAF MR 22 57 1 SCAR #ric, Al B2
H TSR EN R EAEHE (2n = 146) I KT
BB R AESE (2n=118) , AHFEEZL
W51 Y4 & 78 55 B B R A A BB AR AR M 4
PEFRIC. F3 /LA AT BB A2 R oF A 2 8] A7 7E
SR R g B , Hh AR R R B T B gk D
tfk, &4, BN MES EE MEEE
AP LR & I ARSI R 8 Ol Z2/7W j5if%
Pee BN R AR R PR A, T h A R B
PERIPEDLRI M A B, fEfET, BRI EE
HY P53 2 AR B 88 ( Coyprinus carpio) ™ , i 6
( Oncorhynchus mykiss )™, K F ¥ # #
( Oncorhynchus tshawytscha ) )k YA Y fa
HIFFTE . AHTE BA BN 3R A5 1 5 22 S hm i 19
5 BE K ( Tetraodon nigroviridis) "™ | B %t tp !
it (Acipenser baerii) ') #RBAT B BLIE S
g, U T G A A E R AR S 7
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654 B\ W ¥ K ¥ % #H 21 %
FRiC I RTHE S5 14 286 -290.

WEHRRN, R A AR R HE REk
PEACTI R , 38 2o LAt 3 e 5 f rp PR A 6 B
& ZHuEmMR . X B F ¥ ( Drosophila
melanogaster) ] Y Je & AZE R H o HrR BT A 1
Y LR AT R IR T e kY e E
& (A vulgare) PHRGE T EH RO IKPFTE
— A BYEMEVEREPEIL IR (M) P A BT B AR
BA RG22 5 SCAR #rid, (H2 K15 T H51
AHSC B, I H B AT A I e 5 PR 4 o [R) I AR E
M rh AR B R g B (R TT BEAL T IR R 2R A, 5
PERARSE 7 FARIC BT 7 o e o ik b oRIC 4
TG Ak,

B2k
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Isolation of the sex-associated fragments in the Chinese mitten crab
( Eriocheir sinensis) using AFLP technique

LU Hui-feng, JIANG Xue-hui, QIU Gao-feng
(Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai
201306, China)

Abstract ; In the present study, amplified fragment length polymorphism ( AFLP) was used for the isolation of
sex-associated markers in the genome of Chinese mitten crab, Eriocheir sinensis. By screening the male,
female and male/female mix bulks with 192 selective AFLP primer combinations, we obtained 5 376
polymorphic fragments in total, each combination generated 28 fragments on average. A total of 88 sex
difference AFLP candidates were retrieved. Subsequently, the candidates were further verified in 10 female
and 10 male individuals by AFLP again. Sixty-two sex difference fragments were obtained finally, and they
could be classified into two groups: (1) Thirteen bands were present in four to six male crabs and absent in
all female crabs; (2) Forty-nine bands were present in four to six female crabs, but absent in all male crabs.
No sex difference was found in the other 26 bands. The sex difference fragments were recovered, cloned and
sequenced. The results showed that multiple sequences presented in some bands. Seventy-seven DNA
sequences were obtained, thirty-one of which shared partial homology with sex chromosomal DNA sequence of
birds, amphibians and mammals. The length of identical sequences ranged from 22 to 212 bp. Among them,
six sequences had biological relevance with hit sequences. The SCAR ( sequence characterized amplified
region) primers were designed to identify sex-specific SCAR marker. However, none of the SCAR derived
from the presumed sex-associated fragment showed sex specificity.

Key words: Chinese mitten crab; AFLP; sex marker; sex chromosomes
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