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RAPD Genetic Markers in Six Species of Marine Crab
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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 1 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 Charybdis japonica C. 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 F 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 results are in good
overall agreement with classical taxonomy.
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Fig.1 RAPD amplified profiles generated by primers S382  S381 and S391 of six species of crabs
1~3 I Charybdis japonica Putuo  4~6 I C. feriatus 7~9 IS €. japonica Shengsi
10~ 12 W C. acuta 13 ~15 Portunus trituberculatus 16 ~ 17 P. sanguinolentus 18 ~20
Sylla serrata
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Table 1 RAPD primers and their sequences used during the analysis and the amplified results
5'—3’ 5'—3’

Primers 5" - 3'sequences Total bands Primers 5" - 3'sequences Total bands
S381 GGCATGACCT 7 S394 GTGACAGGCT 9
S382 TGGGCGTCAA 14 S395 AAGAGAGGGG 11
S384 GACTGCACAC — 5396 AGGTTGCAGG 5
S385 ACGCAGGCAC — S397 AGCCTGAGCC 3
S386 GAGGGAAGAG — S398 ACCACCCACC 10
S387 AGGCGGGAAC 11 5399 GAGTGGTGAC 5
S388 AGCAGGTGGA 9 5400 TGGTGGACCA 7
S389 TGCGAGAGTC — S414 AGGGTCGTTC 5
S391 ACGATGAGCC 9 5447 CAGCACTGAC 5
S392 GGGCGGTACT 5 S477 TGACCCGCCT —
S393 ACCGCCTGCT 8 S130 GGAAGCTTCC —

2 6 DNA F 1-F

Table 2 Proportion of RAPD fragment shared F below diagonal and genetic distance 1-F

among six species of crabs

above diagonal

153 I,
E i E = . |
C. japonica . C. japonica P. tritubercul-  P. sanguinol-
C. feriatus ] . C. acuta S. serrata
Putuo Shengsi atus entus
It C . japonica
0.5641 0.2000 0.3494 0.8206 0.9394 0.7867
Putuo
I C . feriatus 0.4359 0.5200 0.5422 0.7436 0.8788 0.8400
5 C. Japonica
. 0.8000 0.4800 0.2250 0.8400 0.9048 0.7778
Shengsi
15 C. acuta 0.6506 0.4578 0.7750 0.7109 0.8592 0.7750
. 0.179%4 0.2564 0.1600 0.2891 0.2727 0.6000
P . trituberculatus
. 0.0606 0.1212 0.0952 0.1408 0.7273 0.6508
P . sanguinolentus
S. serrata 0.2133 0.1600 0.2222 0.2250 0.4000 0.3492 1.0000
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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

Taxonomic status

1991

Morphological characteristics Du 1993 Wei & Chen

U} Charybdis
I C . japonica
I €. acuta
I} C . feriatus

Portunus
P . sanguinolentus 7
P . trituberculatus
Sylla

S . serrata
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