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RAPD Genetic Markers in Six Species of Marine Crab

JIN Shan, ZHAO Qing-song”™, WANG Chun-lin, CHEN Yin-er
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Abstract: The phylogenetic relationship of six marine crabs was studied using random amplified polymorphic DNA
(RAPD) technique. Predetermined optimal reaction conditions were as follows: Samples were first heated at 94 °C for 4
min; and followed by 45 cycles of 1 min at 94 C. | min at 36 C, and 2 min at 72 °C then held at 72 °C for 10 min.
With 16 primers, 123 reproducible amplified fragments ranging between 500 and 14 000 bp were acquired. In all bands,
2 bands were shared by all crabs, 13 shared by Charvbdis japonica, €. acuta and C. feriatus, 16 shared by Portunus
sanguinolentus and P. trituberculatus . The amplified fragments were scored as present (1) or absent (0) for each DNA
sample and an index of degree of band sharing (F) was calculated by using Nei and Li’s matching coefficient method. The
degree of I was 0.0606 — 0.8000. The value of 1 — F was used to evaluate genetic distances between species. The genet-
ic distances between species were 0.2000 - 0.9394. The phylogenetic trees were constructed with the method of UPGMA
and NJ on the basis of genetic distances. The results from the two methods of cluster analysis are similar in general, and
the relationships indicated by the phylogenetic trees show the difference between genus species. The resulis are in good

overall agreement with classical taxonomy.
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T A BRI E H AR ( Charybdis japoni-
ca). BE (C. acwa). HBYH (C. feriatus).
YT BT ( Portunus sanguinolentus ) PR TR
(P. trituberculatus ) M54 5% (Sylla serrata ) ,
BERa#iiLAILER M BRBE, §M& 10 R,
EhEm s, W REIA, FERAREK,
BMABLESD, -71 CRMEIBKATRFRES
38

Mg?*. dNTP, Buffer, Taq DNA & & F§ A
Promega TR S E%ﬁ?ﬂJWﬂﬁL/@i%Iﬁ
N8
1.2 DNA #ERE 4t

BE Wei (1999) #9771k 4T H HLAG 0 H2 X
H4H DNA, 7EE D B s KEALHL 100 mg LA
LUBHE, A 500 L 2J 3R Z W (10 mmol/L Tris-
HCl; 100 mmol/L EDTA, pH f A 8.0; 1%
SDS), RIEMA 5~8ul 10 mg/L MEEE K, 55
CHEEH, RAESHHEEENE. B0
(1:1), FIEMFICEE (24:1) MW, 25EH
BLyiYE, TE /AfE, BT 4 CREFEMH.

1.3 PCRERI

PCR ¥ 14 7F % [H Bio-Rad /A ] iCyclerTM Ther-
mal Cycler DNA #AEFFAL L it 47, FONL TR 25
pL, B & : 1 x buffer [ 10 mmol/L Tris HCl ( pH
8.3), 50 mmol/L. KCl], 2.5 mmol/L MgCl, 0.2
pmol/L 5] ¥J, 0.15 umol/L dNTPs, 25 ng R
DNA, 1.5U Taq E5H. PCR U HERIF %
Williams (1990), SR 440 1 94 CAEHE 4 min;
RIERTIEEF 94 CAYE 1 min, 36 CIB K 1 min,
72 CHEAH 1 min, FEFF 45 K; =5 72 CHEH 10
min,

1.4 BESHENE

B ITE 1.2% FISRIEB SR (SiR1LZ
%€ - EB 0.5 mg/mL) HHIK/E, 100V BJE 3 h,
TEEMEFHUT W HEH
1.5 ¥R

WWRBXTIFEW. AREENT S, &
DNA T & HNE A "17, KUK “07,

RIEDNA EH T RIFHER (d) 50F8
(M) BIXMBBIE: d=klogM, i+5 DNA KB
K/No LA ADNA/EcoR T + Hind E X3 FEERC,
TERIT BN 1 B BR/N,

IRH Nei & Li (1979) B4 F=2N,/ (N,

F V) G NG XY BRI TR
N,. N, BX®Y MEMFTAKT I, 1R
BALY 12 APE DNA B ZE F (BFRsfe
FEIFE % S AN Al - 2593345 BE B 5 A
HREREE R, A PHYLIP3.5 A K
4 f1 41 i) UPGMA (unweighted pair group method

with arithmetic mean ) 1 NJ ( neighbor-joining )
(Saitou & Nei, 1987) FIKEITRED .

2 & R

2.1 DNA ¥ &R

224 10883 (% 1) FEYLT 6 Mg EHAH
DNA g7y 3, 22 M54 20 ©510H Y ™
M. BFikEES 16 M RRE s Wit — L0
g, P 123 4 DNA BB, #0589 1%
=4 3~ 14 1~ DNA HBt, FEBKR/IMKR 500 ~
14 000 bp, 7E 123 KRYWHEY, HERRE: 6
MERE 24, 3HEHE 134, HHKRTEA 16
% . F—g[XI AR BAY SRR, SEgY
A AFEEMN A DNA W =Y & A (E
1: A, B, C),
2.2 BIEBEERESER

H 16 MEI T AR, IR K 6 Mg
Z [BIFEHLY 3 DNA F B 3k = 5 A A B (o) 5 1%
HEEETF&E 2, HIEZENETE 0.0606 ~
0.8000, FAMILEE KR, 5 0.8000; [FIJE AR
RN, JREMAF AL ZEE 0.4359 ~
0.7750, HBFEBENFMEILEEHR0.7273; FFRE
R ZE R/, J& L EETE 0.0606 ~ 0.4000,
UPGMA RERMMTHWERER: HEBMAE A
MEERE—&E, ATHEEHE. SHERE—
', R TEMAERTRLARE—E, BHE
BRE—E. NI REIMERES UPCMA A £
B, B=RFEMLER TRERE—E, HW
HRRE-ENGRIE—EN (B2),

33 i

TEAEFIEE 2T, X 6 MBI TRE LA
EI R 3, UPGMA F1 NJ R4 RENE TR F
BIR (Portunus) 55BRE (Sylle) WERERKER
J& (Charybdis) WIRAREERIWA,

Y HENEAERB Y, REAFBNELR
BREGYIR R RG R R B R RIE R ) =
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Fig.1 RAPD amplified profiles generated by primers $382. S381 and S391 of six species of crabs
1~3: BAEF Charybdis japonica (FFE, Putuo); 4~6: ¥EBIE} C. feriatus; 7~9: HAS C. japonica (HEHY, Shengsi);
10~12: WEE C. acuta; 13~15: =W T8 Portunus trituberculatus ; 16 ~17: IR T P. sanguinolentus; 18~ 20:

HE Sylla serrata .
A: S382; B: S381; C: S391.

KB, RZMEE (Zou, 2001), AXMLER
FEEA T X — A YUY 123 [/ ERE
h, e MEBMEERBEA 2K, 3AHEHE 3K, B
MBRTEA 16 &/, XEHLT BRSO

{438 b BOG R AR AL 64 58 LA RO B4 8 BOR 1Y
gyt EE [FEH—EEA RAPD S TEi ™
BRAWMBEEEPREITITH, ERRLFTFRE X
AR R AL TN
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X 1 RAPD ST AMEENS[ M. FIIRY BER
Table 1 RAPD primers and their sequences used during the analysis and the amplified results

319 5'—3'FF 5 B 5149 5'—3'FF%) By AR
Primers 5’ - 3'sequences Total bands Primers 5' — 3'sequences Total bands
5381 GGCATGACCT 7 $394 GTGACAGGCT 9
$382 TGGGCGTCAA 14 8395 AAGAGAGGGG 11
$384 GACTGCACAC — 5396 AGGTTGCAGG 5
5385 ACGCAGGCAC — 5397 AGCCTGAGCC 3
5386 GAGGGAAGAG - 5398 ACCACCCACC 10
5387 AGGCGGGAAC 11 5399 GAGTGGTGAC 5
$388 AGCAGGTGGA 9 $400 TGGTGGACCA 7
5389 TGCGAGAGTC — S414 AGGGTCGTTC 5
$391 ACGATGAGCC 9 S447 CAGCACTGAC 5
$392 GGGCGGTACT 5 S477 TGACCCGCCT —
$393 ACCGCCTGCT 8 S130 GGAAGCTTCC —

F2 BRI EESDNA RRNESRE (F) (£ETH) fBfEEEEY (1-F) (A1)
Table 2 Proportion of RAPD fragment shared (F) (below diagonal) and genetic distance (1 - F) (above diagonal )
among six species of crabs

HZA 83 N T . =tk AN i
= EE PE O ey URTEARRTE
C. japonica c » C. Jjaponica c P. wibercul-  P. sanguinol- 5
. feriarus ) . ac S. .
(EFE, Putuo) Jeriarus (BEW, Shengsi) acuta atus entis verrata
HAE C. japoni
g AP 0.5641 0.2000 0.3494 0.8206 0.9304 0.7867
(EFE. Putuo)
BT C . feriatus 0.4359 0.5200 0.5422 0.7436 0.8788 0.8400
H 243 €. japonica
; 0.8000 .4800 . . . .
(BRI, Shengsi) 0 0.2250 0.8400 0.9048 0.7778
33 C. acuta 0.6506 0.4578 0.7750 0.7109 0.8592 0.7750
=R T
. 0.1794 0.2564 0.1600 0.2891 0.2727 0.6000
P rrituberculatus
R T%
.0606
P. sanguinolentus 0. 060! 0.1212 0.0952 0.1408 0.7273 0.6508
HE S. serrata 0.2133 0.1600 0.2222 0.2250 0.4000 0.3492 1.0000
0.10000
H &35 ¢ Juponica (Putuo) 0.27744
0.04360|0 o000 ‘ BHT C feriaius
0.12745] L= HALIUHEN) C japorca (Shengsi) 0.11698 0.08456  __
' T P orituberculatus
0.14360 [ 013222
0.14048 — B C acuiu 0.18814 |
. TEWRTE P sanguinolentus
L 027103 seppey C feriatus 0.23546] 029156
0.13635 _ BHEHE S serata
013635 e bere 0.13134
0.17635 BT P trituberculutus il ST C acnia
0.13635 ) 0.13764
TEETE P sangumolentus HEB3BIEY C japonica (Putuo)
0.09883 031270 r).o55x6|0-06236

BEEE S sorrata

HAWEM) C. japomea (Shengsi)

B2 SBREHEM UPGMA % (£) MINI% (F) BRNESL LTk
Fig.2  Phylogenetic tree based on the genetic distance matrices with the method of UPGMA (left) and NJ (right)
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Table 3 Taxonomic status and morphological characteristics of six species of crabs

4+ K H2 (7. Taxonomic status 1991)

7 7% ¥5 {F Morphological characteristics (Du, 1993; Wei & Chen.

8308 Charybdis
HZ43 C. japanica
YN C. acuta
SBBF C . feriatus

MR — RSN A B R, R —/N T SR AE
TR T &0 FIRIEZ S fT&E N 7 ~EREDLT T 1

WF %R Portunus
LLER T P sanguinolentus
ZHHFE P rrituberculatus
HEE Sylla
WEEE S serrata

BoMAEN—THASMAARHERE, TEALTRERA; BT
HAA 7L Lath
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