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ISSR #ir i 7E 77] %2 Fh Ji 44 M P B9 oz A

MFE,BHFR, K ATTE,R%E, & F,7E X
CRIBOT TR S AR YT A4 YU A B R T S0 %, T 3 210097)

8 45 ISSR 4 T A e B AR N A F R BRI, (Eriocheir japonica) B E N, 456k B B R LK 14 DNA 7 F
B g M, FF I I N AR 4 A A B A0 f R R o B DR R AL S 5E L T ISSR An g A B & R s — 2 A FE A, X PCR/
RFLP %l & B B 2 A5 7 o 46 W Ah 88 o B B 35 48 T A 50k B 09 4V R UL | [ 0 B V04 A %) ISSR il 5
BESGWMEBH.DRBANKAMBERN 2 KX, 5EFERHEREER 2 NT M5 AHX RN, B E. japonica sinensis Fl
E. japonica hepuensis;2) REM A KRBILFETH 2 AMEFTF LT BA CBEANMNRBEEL TP LT (L
< j.sinenesis) G, BB 2 AMHAKNHBE R 6 ER ST FIIE S ERY, SN 55 RE T EERE ES2
FES15 32 %, $27 ISSR #7128 AT AR 4 R AR A T 88 7o 5T VR 24 IR 0 B9 %% DNA 75 I R IE 4, R A% B, ISSR #5327 LA
RN BB IR M AR R et H AHE R, [ EK R 4E,2007,14(1) 46 —51]

KHIR ISSR; F ;&7 Fh5id
FE 5 ES:Q959. 223 XEkiRiRES A

WERTEEENALNAK =ML —, 7 TRE
FWPFR M, 20 A0 7E Hh I R Bl ) VAT B R A R
(Eriocheir japonica) W 2 AWM, B Fp H6 4% B 8% (2
. japonica sinensis) 5 B B BB, (E. japonicus
hepuensis)? A [ F 4r A T A E R OG5 K
B R B WA T IEIL LB &K %, 20 4D 70 4F
A, WL FVBE P 8 e B BORCR T AR IRV (B 2
TF R AR B A A RRG CBRVE B4, 20 1
20 80 SEANLASK, B T i1 1 ) B B 5 oK & A SR 1
PNIP A STRTINGRIN. §: NG S ANS S N 32 Y P
IR T &K RRBER DT, X T RILAK RN
1) Ah DU 4%, O H Sk ik DNA Frad ke il g 4
TEU8 B X T R 7 K AR A B A T R I TR R
AR 5 o 2> 73 738 % 2% 7 1D VIR 488

W E T E 7 5 B ¥ 1% (Inter-simple sequence
repeat, ISSR) £ & MFr i RITFEREM TEE AR L
B R AR H) — R 1) 2> AR CBOR . BORF H
SESIY B DB AL S 2 A X 3, 5§ RAPD(ran-
dom amplified polymorphic DNA)#H Lt , Hi4f £ 5[40
PFEEZRZ AN AW, H,ISSR f7id, W 57

Y35 B #7:2006—03—02; 11T H#A:2006—06—30.

X EHE:1005—8737—(2007)01—0046—06

MG 70, &2 35 bR e, W HEFE 4 DNA £35
BA P R, R A TR, T B W E B
GES (TR N 5 N 5 B A B PN £ 7 NI U B o K o
Jurre—al 3 4Rk, ISSR AR id B R 78 2 W) 1% £ KR
VE L5 38 A% AR R BT R R AR FIGE , LLROK P s an
MAREMAM ST . EEETEHECH 2K N
FRs=9 R BFSC N A ISSR 7 TAR LB AR, 45 & &
FiAR DNA (% 7 45 3, %0 7 AL 7 7K 3% i) B 1 35 23
FEABEAT BAR AL, JF I 00 5E A 0l R A B 40 €
b0 EF A7 5, % ISSR 71 Bk I 45 5 2t 17 3
1IE N DNA 7K R SR 7K 38 3] B8 1 i 5 IR 2 1%
DL 2T 20 Hr o LA DAy 00 B il 5B R B A S R A
'efz%,

1 MRE5FE

1.1 TLEHPHSESEFLE DNA HE

KB E KR 4 AN 7K R (R 4RV KL 5 VA
FWIL) , B ET FER TN B RA A 104 B
(E 1D, BUEBALAZ 0.05 g, 1% M ¥ SDS/ 5 1
K 22, /F 1152 BUS DNA,

EeWm A Bx B RREEL T HE (30271023) ; 1T 4 K= = T2 B (PJ2003-33).
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Tab.1 Sample size and collecting localities

A & Sample size

/K % River system

K& H & Collecting locality

Id* ISSR** SEQ***
A5 4% 7T Yalu River 7 2 0 i 77+ % Dandong, Liaoning
KT Yangtze River 21 2 0 L#WE WKL O Yangtze Estuary, Chongming , Shanghai
KT Yangtze River 15 1 0 YL # $4YL Zhenjiang,Jiangsu
KT Yangtze River 3 0 Z B Tongling, Anhui
[# YT Minjiang River 1 0 ## &K H Yongtian, Fujian
HHE Young River 24 2 2 I ARMILH T Young River, Zhanjiang , Guangdong
B YL Nanliu River 26 5 0 J" V8 & Hepu,Guangxi
& i Total 104 16 2

% 1d # T8 %5 —H PCR/RFLP 470 85t 4 W Ah 8T 81 5 40 W fh 1T 2.

* * ISSR—F T ISSR #7ig f1 (& K.
*rrSEQ—MEHMER » HR 2T

Note: * Id—Identification of sinensis haplotype and e pensis haplotype using 16S rDNA PCR/RFLP diagnostic marker.

* * ISSR— Analyzing genetic background using ISSR.

* * * SEQ—Sequencing the complete mitochondrial cytochrome # gene.

1.2 16S rDNA PCR/RFLP % F%£ 3|

H THXO01-L Al THX01-H 5[4 (+F E % 1 &
5:ZL 011 27215.5. )% 1 16S rDNA Jv B¢, H Fi 1]
HHNVIEE Dra TXF PCR P4 31T BE D), L% Al o 46
W Fh 5 L R W B T AT
1.3 ISSR 4 FHric il

4E 45k BB A 1) mtDNA PCR/RFLP % 546 I 4%
B AR A R KR K e R R T A
TEWI 4 AN K R 16 MEARVEITIZ DNA 2558,

R HE & K F AR L I K 2% (UBC) A AR 58 9
£ ISSR 5| #1 /7 % (http://www. Michaelsmith.
Ubc. Ca/services/NAPS/Primer-Sets/Primers) , 3
%8 Kostia 25121, Abbot™*) | Kumar %1 fl Naga-
rajut A ST EE R, B ) 30 4514, b
WETAR A, BEVLHE 4 AN F A1 DNA #
B, A 30 %% ISSR 514 H i ik th 9 44 14 7= 4 A5
EAWENESHGHIIIGEE 2.,

*2 ISSRIYFIIREBAEE
Tab.2 ISSR primer sequence and annealing temperature

514 R F51(5°—3%) BKkEE A/TC 1BKEE B/C
Primer code Sequence(5’—37) Annealing Temp. A Annealing Temp. B
808 AGA GAG AGA GAG AGA GC 60 58
817 CAC ACA CAC ACA CAC AA 56 54
825 ACA CAC ACA CAC ACACT 58 58
s AR ARARAEAEAEE, s s
836 G¥A GAG AGA GAG AGA 53 56
842 GX& AGA GAG AGA GAG 57 57
846 BXG ACA CAC ACA CAC 56 54
848 BRT ACA CAC ACA CAC 56 54

AR

o~
YnRCr

PCR & AF 4 25 pL, & Tag DNA 3R & Bl
1.0 U (Promega), dNTP 0.2 mmol/L, MgCl,
1.5 mmol/L,10 X Buffer 2.5 pL, 5[4 0.8 ymol/
L,DNA ## %) 10 ng, PCR M 44 :95 ‘C Ml
M4 min, 57 15 MEH B FE 94 CLM 40 s G E
ARk 40 5,68 ‘CZEf# 1.5 min, 5 22 MEHF LI

94 °C 1 20 s B E BIE K 40 5,68 CLEAH 35 s,
/568 C #h5F 14 min, & TE PTC-200 B #41F B4
{2 (M] Research) E#4T, & 45141 PCR & MiE
KHERE 2, TN ESHRLLER 2% I8
Re v e e P LYK 3~4 h, HEAHEIL 5 V/em, HLIK
SN G BB ER R S AR,
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48 T KR

14 %

FRE L Ik 45 B ISSR 4k AT 48 i 5 R K9
M, T HEH 4 iE b “1”, 4TI A“0” , R RI 4%
AN, KPS Nei Al Li AR, S=2N,,/(N,+
N,), BT Popgen 1. 32 3K #1281 4 B4 4 (8] £ 4R 2
Z % (Similarity index,S), A®XF N2 X,Y A
AT ISSR 475 3, N W N, 7 5l X f1 Y AN K
M) ISSR 4 i 4, JETE ML B AL Al NTSYSpce
version 2. 10el 1 i) SANH #2 J7 3t 47 3 i A S %
A7 (UPGMA) F 25, i MR R R &R,
1.4 ZhhEpeEpr EF2FIINESLTE
%30

HHE— P B R PR S A B RN B T
RKA ] ES-J-2694 1 ES-N-3991 5[ #7731 A

I Sk BT AR 2 MREAR ) Cyt 6 B 25
5|, F CLUSTAL X(1.8) # {1 %f Cyt b 455
HEAT LS, 4 38 b 40 s 25T B F Cyt 6 &7 5152 X
(7B G AL, S IR A Y B T R ZR AL

2 FRESH

2.1 REBETRSEHETRAES

Al 16S rDNA PCR/RFLP % 5 k10 %J £ 3% it
TLHE W NI 4 ANKER 104 DR T 5 F % 51
GRER,KILAKRAFLETE 2 AW & W LR
TLH AR T AE SR B VT 75 SR B RE A o AR
2 AN R AR R R TR AR (R 3.,

% 3 16S rDNA PCR/RFLP ¥ 745 R
Tab.3 Diagnostic analysis using 16S rDNA PCR/RFLP marker

BoTH R 27 T KT I#8] YT L WL E
Haplotype Yalu River Yangtze River Minjiang River Nanliu River Young River, Zhanjiang
1 % 5 7
LA 7N 12(40) 0(3) 0(26) 2(24)
sinensis haplotype
£ T F B T R
O AR 0(7) 2(44) 3(3) 26(26) 22(24)

hepuensis haplotype

L REE RN AMHNEFSAERREKEHT 16S rDNA PCR/RFLP £ 3 A B 5L A H & 2 n Bl f RS,
Notes: The numbers in the brackets donate the size of identified sample using 16S rDNA PCR/RELP diagnostic marker. The numbers out-
side the brackets donate the number of sinensis haplotype or Aepensis haplotype identified.

2.2 P ISSR #Rid X &B 4+ 2% B9 18 15 F i

XK EH BT BT T A RS AT 4 AN KR DA
FoBET R TR R 3 16 N A ) ISSR 6 il 45 S
HR, & 4T AN B B S BN 7 B 11 ANE, P
BB 451 R I 5 8. 88 AL A, L 3k15 80 4% M
REME&H, LR F B3 £ 284 W, Z8EN
66.25% (& 1,

BT oL R B AT 10 16 M FE A ) UPGMA #
(E 2) Bor, 3k B T F R I HEEAR 5ok 5T
B KL RS LRI AR A 2 A ALB 2 A9
X, fEAGXA,FTE KB BRI KR A E kA
R, HESKBEWILHEELRREN—X, £B XA,
KAWL HFERNM 7 S M8 SREAERESkRBKIL
079 FFREAMEBL ), M5 Hk B KL H AR
AR AL IFEAR R A B2 SLAHE .,

161514 13121110 98 7 6 5 4 3 2 1 M bp

-ali-lizé-i!ig.é

- -

1 514 835 AT LB 16 M AM T 145 R
1~6 5% 6 MaE A TR AR, 7 ~16 5H 10 P EA TR A
1, M %7~ marker.

Fig.1 Amplification results of primer 835 for 16 crabs
Numbers 1 — 6 are hepuensis haplotype; numbers 7 — 16 are

sinensis haplotype; M donates marker.
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F18 H 77 55  TSSR ¥ ic 72 V7T 28 7 J5 o ) o (¥ B 49
el i R
Individunl Mo, §d  SEQ Whiers
3 ik
u h Manlii River
A ] |
6 [HiT Mingisng River
. B | ZEsis | BONER
Bl 7 Er . HON River
: g

=

wil
B2 Yangize River

IR
] 2

Eh b o b b=

e - - - ':'1'.J.IEI.I.':.:.r
0.47 033 0.24 w13 0.01
Hi 4 i B Genetic distance
2 H:T ISSR B 4 # 1% 7 8 UPGMA % 25 45 1t
1d:16S rDNA #1 PCR/RFLP £ 4 R ,h R e W £ In s o P E L LR ;SEQ.Cyt b 1 £ /F
F 4471 45 R, Es2  Esl5 £ 7 2 f R FEI A 42 g1 0 a,
Fig. 2 UPGMA dendrogram for the mitten crab based on inter-simple sequence repeat
patterns
Id: Diagnostic results using 16S rDNA PCR/RFLP marker, h denotes /e puensis haplotype, s de-

notes sinensis haplotype; SEQ:result of the complete mitochondrial cytochrome # gene sequencing

analysis, Es2 and Esl5 denotes two different sinensis haplotypes.

2.3 Cyth2FFINHER

RIGH 10 5 4L 28 Cyt b B A 2 FH|7E Gen-
Bank T ] £ & 5 4. DQ114203, DQ114207,
DQ114169, DQ114197, DQI114174, DQI114155,
DQ114144,DQ114150,DQ114154 #1 DQ114142 (X}
A S 5k 1,6,7,8,9,10,11,13, 14,
15), XK B KICHPS ST 1 6 AN b 4 T B
TLRIBEAH) Cyt b 73 b X 45 R W, B A4 58
TAFRK Esl f1 Es4 B8 287 (B 2) 5% 2 4K
B EVL | g VL 1 3 7 A i R B T R AR A Cyt b
PR g R R, —FRJET 1 58
(Eh1,H 2), Xk B#HILHFEME 2 AN e
TP TR AR Cyt o JFHI LR BRI, — & 7 A
A BT Es2 Al Es15(& 2),

#F 16S rDNA PCR/RFLP ] 4> F# ] 45 3
KW, KILKEFELATE 2 AR A G0 UM RETH
AN, TSR B VLR AR 8 7~8 5 AR O Hh A
WA BRITTR, ST o A 75 AL 7 K R4 A i T
B 7T TR Y B R A R B LB R, P AT g AR B T
Cyt b 2JFFVE M T WL . X TR KR

e I 3 P 45 R A N b R T R Ve B g R,
K5 E T ISSR ¢ F#rid UL K& Cyt b & 5 5
BEAT T 0 #0T

WRHE Cyt b 425 538 AL 2L 72087, 2 4S5k B L
T AF 0] () 95 77 o A b B T Y e 8 4 B TR AR
FICA Es2 fl Esl5, U e 1R IE T 2 A AR
mtDNA 37 & (lineage) , ISSR #xic # & U 45 R &
KB AANKEN L M EER ABHEL, A
ar 3K B K R AN IR 4 R, BR 2k B T I
DB EHEZHCRBAL T KRB A R, TR 2
AR ST, [ERTE RN, R B I EH
2 MASEWERLE B 20 3, B 5K B KL & 5
MEXRFRENT,3 FRHREMM—3Z(B1 )., i
WK, B 7 7K R TR VL R I I ) B A TR R R
2, ABEFN B4R AR A DNA FRid, 78 VT L
PR R RIS T RIS, W KR
ok T X 2 A9 oA R R R A AR I
FE R, #EW AT A2 BT HU X (RIS 5 #0 VB H RS
ANEWEZ, B HREF B LT 2 A mtD-
NA X (Es2. Esl) M A KRR, REL
LA 5 DR 1 7 A 0 38R A% VS U B bG R E RAR i BE
REES (B RAE G B RIS bl , B R
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50 T KR

14 %

SCPRAR] T b A R A 0% R B A TR T 0T
I 1% #: P 41 DNA Fric #3821 4 DA B T 98 #b IX
BRBE . ABTFUR ISSR £ AR WIS N T B 7 EiR A~
VA B 30 A% T R R U, B DNA JK-F 3248 T i
Ti KRB PR AR R R TR, R
T, ISSR H i AT LA Ay 307 8 Foft J5 ¢ IR F) 382 1% A U0 At
REWZE,

M ZHERRERBEORRFRTHF SR LA
T HRARTBHEMRER E DB REFIHAR, HTIFR
RKEAGHFFRMEMLAEL RE KREHIFRE
HAR, EARZATSH ALK DNA 5 F L5 5
MBEE b AH 2K WA, # AT RS A,
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Application of ISSR markers in germplasm analyzing of mitten crab

ZHENG Fang, LU Xiu-ling, SUN Hong-ying, ZHOU Kai-ya,ZHAO Qiang,GAO Wei, XU Xin-rong
(Jiangsu Key Laboratory for Bioresource Technology, College of Life Sciences, Nanjing Normal University, Nanjing Jiangsu
210097, China)

Abstract: The genetic admixture occurred in the mitten crabs has been inferred from populations dis-
tributed in the northern river systems of China using mitochondrial DNA markers, but the information
of those ranging in the southern rivers is poorly understood. Recently,a PCR-based DNA marker, IS-
SR (Inter-simple sequence repeats) was widely used to investigate genetic diversification at inter- and
intraspecific level. This study focused on the application of ISSR molecular marker on the genetic diag-
nostic analysis of the mitten crab populations. The maternal mitochondrial DNA diagnostic marker and
sequencing techniques were also used in the researches to evaluate the effectiveness of ISSR analysis.
The cluster analysis based on ISSR for the samples from the Yalu River,the Yangtze River,the Min-
jiang River and the Nanliu River,including two individuals that were sinensis haplotype determined by
using 16S rDNA PCR/RFLP diagnostic marker from 24 individuals collected from Zhanjiang Young
River,showed that,1) the mitten crabs from the four river systems could be divided into two clusters,
corresponding to the two subspecies clades, sinensis and hepuensis; 2) the two individuals from Zhan-
jiang Young River clustered together into the sinensis clade. The sequencing analysis of the complete
cytochrome / gene for the two individuals presents that they belong to two different sinensis haplo-
types ES2 and ES15. It suggests that the evidence of genetic mixture of the mitten crab in the river
system could be found by using ISSR analysis. ISSR could provide useful information for the resear-
ches of mitten crab germplasm resources. [ Journal of Fishery Sciences of China,2007,14(1) ;:46—51]
Key words:ISSR ;mitten crab;molecular marker
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