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FIH RAPD H AR X = Fh i B8 = 4%
XEZHHAR

# % MR THEE K F X &

(FPEBERKEEYHRFR, R 430072)

RE RARAPDHARLE —EWESEMRTE MTERER BARKBEIHAAH
WA EZXRMNHAR, A ZHAERNHREMASTRUERRH, —APSEENEN
SREMTKELE, SHIRFEYEREERYE. A—4H519, 4EHE 10 T RO ER
4 DNA #ATY 1, 88 —#HAER TEENY HEN X EHHECRI RS, PEAE
BEE5RALAEENEZXAE MAXRAERSWIERNS HAQEBRA, &5, 3F RAPD
SATRBGE R B R R KSR L@ AT % ML T e,

X@il  RAPD, HERRE, FEXE

FAEREBERREBFAENEARKATRE RARENERNE. BEAPEEEIRS
WA, LERER T RABRKF LM ER T HEE.

HTHASEEMPEREEERS EREAMEMY M- EEFENSIAXNARXIL, B
MEAEARE, FEEFNHARERSPEAEREZ RN AREMEA R ESR
Rk, AAGEBAOWMIUMERS LN THEAERE A AYER Y b, (HEEL
FHAGERY, b, FLEMN DNA F FRKPXI=ZEMEZXRIEH SR,

AR, BT HEREBATHREXEMNY K, it B SBYEE AR FSEH
MIRZ. MFEHE. BRAMEREAPAE SR, BYERS = MEE RN R R X RSHT
B, A RB A RA T XY Rb AT R % 5.

1990 4E Williams /N Welsh /MAP & 818 RAPD B AR, B R BEHFH AL EHENF
. ENDNAKFEHERBBREYFRNER, BERY. FE. REVWKRS, EZEA
FERABRBENFME.

S, e SRR, B AL R H AR, A AREES W ME TR
2, REARAPDHEARESHS¥TF B, A DNA K THERZFMBEEEHBIEEZRR, I
AR TR LR AR PR TR,

EX R EEERBTENER LA WA
1997-03-241x 3 ; 1998—12-124 =
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1 HEMAEE

1.1 SERE LY (Eriocheir sinensis H. Milne—Edwards, 15 4 Es), &, %k
AR, H AR (E. japonicus de Haan, §E N E), &, R R#®XL., BA
RS WA (E japonicus hepuensis Dai, 15 4 Ejh), RE, XA HEH.

12 EA¥0E SESEZUVARNTIEZVNENSGR, ZHHEEBREINL EHETTR
L BEHREHER BRESHTERPR. ZHEAEBRLER—EREHOME,
W E KBS RRTH A KB (L) MEE (W), HE M B( = L/W), \#4TE &7,
1.3 HEENHE BHSMNMRHSFBEEASR, 258 70% BHERKEE, 4CRER
B (—BABT =N A). 48 Blin M Stafford 77 E BB, 6 H € AL T 24 10 f54AHR
#2448 ¥ (10mmol /L Tris * Cl,0.1mol/L EDTA, pH8.0; 0.5% SDS) 5 ¥; MM A RS &
K(EMARK) E £ ¥ f£ 25 100pg/ml, S0C 218 3h: ME AR EM FER#ME =K 8
PiiE DNA, &5 A TE(pHS.0) 7 f#.

1.4 RAPDH 8 #RIE Williams Yy S MfEs sh. ¥R RSB0 250, KB
10mmol /L Tris—Cl (pH8.0) , 50mmol/L KCl, 2mmol/L MgCl,, 0.001% gelatin, 0.2umol /L
514 (OPERON kit O), P4 # #% # B dCTP. dGTP. dATP. dTTP £ 0.1mmol/L, 30ng & N 4
DNA, lu # Taq B (4£3%). F PCR P #{{ (MJ-150) b 34T 40 NMEIR, H AT 2 AR
94°C A5 ¥ 3min, 39°C E M 3min, 72°C M 3min; f5 38 MEIF: 94T A 455,39 C B 75s,
72°CIEMf 100s. BJG1E 72CIRIR 10min, P I=YIFE 1.4% TR PRIk &, LRk
g, EIMEW LR,

1.5 FHESAMBLE HKBESREBRENT HER FRENZEREREC F
Wi m A ABEMY HERTREESE SR EAHE. RAMAMRAAS =2N,/
(N, + N Kb EE B AN G XA — BOHE SO, X B N AR x Ay ER I K 8H, NN,
SBISRER x My TEENAHEERE. WEM SR HEHEREMHUENER

2 & R

21 ZHMAXBRENSENTKEZL
MNEMEEBREN—EREN M BRENSEMTHREZHER, 2H0EE
MIERSA, P ERIREE & | B,

£ CSHEBEENSENPRKEZ L FHARGEE
Tab.l The average and standard deviation of the ratio of the length to width of the propodus of the fourth leg
in three kinds of mitten crabs

4 5 % B (Es) HEGZEEAMEF (Eh) HEAER(E)
HaG¥E n 29 28 27
THE B 2.850 2.484 2.156
t7HEE  SD 0.220 0.105 0.191

HtERBRATR, MENLE R T REZETNE, ZHMAEBFETENER
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(p<0.001); ZERFERARKE A AAEMAIMEF. H A ARBANTER, HA4E
EAMIMNT TP ERERSAAREE [,
2.2 RAPD &4

FEH/WIREN T DNA BIE S5 eyt fh, MERHHT Mk, A—5 ¥R
Rz, R EKRALERE B (H 1),

[@ —5| ¥y xf A [5] U DNA, BA B A [6) 5| ¢ xF 6] — DNA @ 0 7 18 B i 39 B B —
ERER(E2LEI)., AANMKEKZRHSR/D, BAMEMTRX, B IR S
OPO-S3T = Fh A M MAN T b, 1 — R AN R kb WEH, HPEREELBME
A MEBAAEBREHSW RIS EAEBHYSHBIORE. FERN25
PRERARENME 2T THEAAEENMERE 2P AREESMEFME, HEFEX TR
—45 R,

1 2 34 56 7 8 9% 10111213 1415161718 192021222324 M

[ =

N, = ‘
LI MTTY Q’UI
-iii .."! !'-:-‘==;: e

M1 @{-39FA— T DNABEXEN TS
Fig.] Four amplifications of DINA from the same individuals using same primers
M ADNA (EcoRl /HindIll); 1—4 Esl, OPO-1; 5—8 Es2, OPO-2; 9—12 Ejhl, OPO-T; 13—16 Ejh2,
OPO-8: 17-20 Ejl, OPO-18; 21—24 Ej2, OPO-19
1.5.9,13,17.21  %B—WH M (Ist amplification): 2.6.10,14.18.22 X318 (2nd amplification);
3,7.11,15,19.23 =K 18 (rd amplification); 4,8,12,16,20.24 WK (4 amplification)

E—H51 Y AE Nk DNA 8§ 0 E il D, =FrARBF (SRWF) ARBE R
R {3 n e A, M MEL I R br e L3R 2 PR,

2 ZRANRBA (ERN)EWE (ESE) T EHECRSRAN. &0 FHUEEES
Tab2 The maximum, minimum, average and standard deviaton of percentage similarities among intraspecific
orcsubspecific individuals and among interspecific orsubspecies ones

Es Ejh Ei Es-Ejh EsEj Eih-Ej
B Max 0.949 0.951 0.987 0.757 0.693 0.821
BMK Min 0.811 0.836 0.909 0.584 0.558 0.75

FHM Mean 0.889 0.891 0.942 0.655 0.611 0.778

wER SD 0.031 0.018 0.028 0.035 0.028 0.017
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I 23 4 56 7TM 8 91011121314 MI151617 18192021 M

M2 3/ WOPO—4Es, Eih, EJF [B] T & b 1 A il
Fig.2 Amplificaton of DNA [rom individuals of Es, Ejh, Ej using pnmer OFO-4
M i DNA (EcoR V HindIl}; |1—7 EjI-Ej7; §—14 Ejhl-Ejh?7; 15—21 Esl-Es7

M1 23 456 7MZ821011I121314MI5161718192021M

e EEeE SeaaEe e

B3 3I#OPO-SHEs, Eih EjF ET &2 0 M X %
Fig.d Amplification of DNA from individuals of Es, Eyh, Ej using primer OPO-3
M i DNA (EcoR IHindl); 1—7 Fil-Ej7; #—I14 EjhI-Fh7, 1521 Esl-Es?

BT RA8 0) B A LUE BB LT (RN, P Y <0001, RUIERERFETEER.

B AR (REMA) NN EHCUEEFXATRH(RES) AT EECE, &
T oL R AR 2 A 2 O 4 U] 40 A fRLRE B, B, = (RCTE ) () BT AR UL 8 KD, REA P
PRERFAEHEREHFEEXRL MAARARESHTHE A AGEEA,

3 it #

31 HEESNRDH

ERAFEMHOBISEMPREZIHLER, SHET "R RL LY S S%
Awan, RAFRMFARBANREHAODRME SREPERAER AR/ HE
L EHZREHNAFEEHSAAREERAAREMNNERER, ARG TP ELAR
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BoAmEEEKR, &5 A, 8 MEOE B A FE K RBERTEL
3.2 RAPD S Ha9EX &5 ik (o) &

RAPD A FFEELZVBRERSE, HF LB UINER, FE N =ZFEE%EE RAPD 5
B, B B, Mz BRAAR, BMEFERARX —H A,

4% Tajima" i DNA P34 88, 76 DNA KF B4 RHA T B 0T, RiIR—A
BEARII K/ (Size) A N, W EEEHE S MABER N o, BEERE 4K DNA WRTE Y
v, WAES n FIEEFMNNME DNA BRHEBRER KW TFHE EQ EKE VK BEREHE n
T XFZHTRAE.

E(k) =M,

V) = CM)/[3(n-1)]1+ 2M*(2n + 3)1/[9n(n - 1],

HAHF M= 4Nv,

Y n{HFE, o AMEMIFRYGEBIWHEMHE. Hit, A E n=105n=200 JLF—
BAER. XERH, REHEEAME n= 10, I EEASKK, B0 ZERA S FH
AR ELEE o= 1I0(EZNMERABNT. S FAEYELRMERE K, X~
HIg HRMNBEBEHHEH B AR DNA /KPR 28 7 H B oK BR B 45 ] 7117 LI JA #E, 18
BT H R,

RAPD # RFTFRMBE LR, KX REKERFIINES AMERERERT
RAPD 7+ #r. MiX—RiS &, =R 88 £ 10 MK, T LA 2@ it RAPD 4t #t 47
EHZRFHRMLREKR.

33 XT=HHAEBNERXE

BEZVNFEREEBAB ARG EBRNAFELEHRBEN AR BN, H AHEEY
BER PR — NI, AR — MMM, LEYHARIMERESESETF
Bl A TR EBRILRE Rk, SRR L) MR TR W) M g E
F1453 8, FFAR TR BT AR B 8% B 55 s W F AN B AR B] M6 AH U8 2 B AR HE, TA D X 26 1 07
BMUWER R—FAESKAUELES, FlL, XEMTHHEAEEBMFEEEBERTHRE
B AR H R IEL AU W (The law of priority), WA —FFRZ A H AHEE, B H AL
EROAFAESRRBA.

EABERXRSNZY (A THABS)#THR, HERZABEEHEKR, IFE. &%
AR BT EE 825 100, 000 M EE AL LB DNA FHH —/ME o, xR EH R
15% ik, giRANE T ERE, MMUIRBEREERN —/ B4, BIFE TR AR
S AT UL B AN EE A A /MY — 384, BT BRATTIA N, A8 WA TR Y A SR ST B
L, RER TAMELSE SFEMHEMES TSR, BHEARAZERNERAEIRBT
RUEL, REEH S HIEHN. FH RAPDEAR#TEEAN T, AL LU EEE
AEERHA KU HEMEESUMN A NEEREXE, MEBFEREIXR, Bz
FEHESENEREHHYER,

RAPDHRERFZH, ZMBAEBRFHZAIMNEFETEN, SR TR GEMH) N E
ROAHZMEZFAETENRENBETR, HEESRUER. [T, X4 RAPD M1
REFELEA, EERAEBESA XU EREOAFAHEEIS L, BEREAERE
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EHXREW,

BT MRS Y RAPD LRI 43 K 4ndE, Bk, B AT E A EEAR#E RAPD 747
HI-FAEBNERBRTRAEMAKE, PR EELAEBN ITEREGE YN
RAPD 7 Htr G B ATATHI.

3.4 %TF RAPD ¥3l#RiZHIFT{TH

YE# B 514 OPO-05, X 25 NMHERBERENME. 27T MHARBEE ML 121N BAY
EEAWUMMEY 1, KA PEREE A MEAEEY B — &K K/NAH 1kb KX,
HAR Lo AR E, M EEmAIEHER &G T AN MREED # A SR B K XA,
BEELTRHBIEETX—4R., B, X —XEED—NBER, BT S5 P E0E
BEHABERLHLASWER,

xt H A 955058 B HL A T WA AN B MR REY 1 35S Xty , I AR RT BE A R R

—MERERE BTRHMANEE(EERALFEAENE R SRS, FEEEEY
KEFIF) ] B =R AR KA EEIR, AR A28 E WD
BIANEREY 18 P R B B R IE XA,

B—HEBEE, EHAREEEESH TN /MEY HE RS EH, RERTE
oY BB YRR DX K/ R, 1B 3 O TE R

BFAIRER, FEH K T W@F, %) MLOEE,

2 ® X W&
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STUDIES ON THE RELATIONSHIP OF THREE KINDS OF
MITTEN CRABS USING RAPD TECHNIQUE

Xie Hao, Lu Renhou, Xiang Chaomei, Zhang Jing and Qiu Tao

(Institute of Hyvdrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract The RAPD technique, together with the method of morphology, was
used to study the genetic relationship among three kinds of important mitten crabs:
Eriocheir sinensis, E. japonicus and E. japonicus hepuensis. The ratios of the length
to width of the propodus of the fourth leg in the three kinds of mitten crabs were
identical or near to those of taxonomic samples. In RAPD amplificaton for 10
individuals of every kind of mitten crabs, specific, reproducible bands were yielded.
The similarities among the three kinds of crabs showed that the relationship between E.
sinensis and E. japonicus is the most distant, and that of E. japonicus hepuensis and
E. japonicus is the closest. The sample size of RAPD analysis and the feasibility of
RAPD marker for Eriocheir differentiaion were discussed.

Key words RAPD, Eriocheir, Relationship



