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1 3 18S rDNA

Fig. 1 Approximate lo ations of 3 pairs of primers used for 18S rDNA amplifi ation

Cy lininae Meretri inae
Pitarinae

6 ITS2

6 ITS COI
ITS

COI
7 8

18S rRNA 5.8S rRNA 28S 
rRNA rRNA

1 RNA
rRNA

rRNA

18S 
rRNA 18S rDNA

rRNA 1 800 bp DNA

18S rDNA

9 16

18S rRNA
Anomalodesmata

17 18S rDNA
Mytilidae 2

18 Heterodonta
Myoida
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Haliotis asinina

20 18S rDNA

Meretrix meretrix Cyclina 

sinensis Protothaca jedoensis
Dosinia corrugata Saxidomus 

purpuraus Ruditapes philippinarum
DNA 3

18S rRNA PCR
18S rDNA

1

1.1 DNA
6 2006 5

2007 1
3 5 kg

20 DNA

50 mg CTAB/ K
K 20 g/mL CTAB 1% 55 

8~12 h - DNA 22

DNA TE 20 
1.2 PCR

18S rRNA 3
18S-F1 5 - CCTACCTGGTTGATCCTGCCAG

18S-R1 5 - CCGAGATCCAACTACGAGCT 18S-F2 
5 - GCAAGTCTGGTGCCAGCAGCC 18S-R2 
5 - GCATCACAGACCTGTTATTGCTC 18S-F3 5 - 
AACTTAAAGGAATTGACGGAAG 18S-R3 5 - 
TAATGATCCTTCCGCAGGTTCAC 3
18S rDNA 1 18S-R3 18S 
rDNA ITS1 7
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1 18S rRNA GenBank
Tab. 1 Species used in this study and their GenBank access number of 18S rRNA gene sequences

Spe ies Subfamilies 3 GenBank a ession number Resear her
Cyclina sinensis G. 1791 Cy lininae EF426289
Dosinia corrugata R. 1850 Dosiniinae EF426290
Meretrix meretrix L. 1758 Meretri inae EF426291
Protothaca jedoensis L. 1874 Chioninae EF426292
Ruditapes philippinarum A. 1850 Tapetinae EF426293
Saxidomus purpuratus S. 1855 Callistinae EF426294
Anomalocardia auberiana Chioninae AY553966 Bieler R 2004
Chamelea striatula Chioninae DQ279943 Giribet G 2006
Mercenaria mercenaria Chioninae AF106073 Fris her ME 1998
Chione elevata Chioninae AY553970 Bieler R 2004
Callista chione Pitarinae AJ007613 Canapa A 1999
Periglypta listeri Venerinae AY553972 Bieler R 2004
Venus verrucosa Venerinae AJ007614 Canapa A 1999

PCR 50 L
50 ng/ L DNA 2 L 20 mmol/L Mg2+

10 buffer 5.0 L 10 mmol/L dNTP 1.0 L
25 mol/L 1.0 L 5 U/ L Taq
BBI 0.4 L ddH2O 50 L PCR BIO-RAD

iCy ler
94 40 s 52 30 s 72 60 s 35

94 4 min 72 
7 min PCR 2%

PCR

ABI
1.3

DNAstar Pa kage version 5.01 SeqMan

18S-1 18S-2
18S-3 3 18S-1 18S-2 18S-3 3

1 3
SeqMan 18S 

rDNA EditSeq
GenBank 7

18S rRNA 1
6 MegAlign

MEGA version 3.1
Variable site transiitions

si transversions sv si/sv
parsim-informative site

NJ Kimura 2-parameter model 10 000 

repli ates boostrap phylogeny test MP
10 000 repli ates boostrap phylogeny test

24

2

2.1 18S rRNA
6 18S rRNA

SeqMan 2
GenBank 1

18S rRNA
1 838 bp 1 831 bp 1 900 bp 1 831 bp 1 833 bp

1 829 bp -20 A T C G
24.0% 24.0% 24.2% 27.8%

MEGA 6 18S 
rRNA
1 906 bp 210 28

si/sv=46/32=1.4 GenBank 7
18S rDNA 6

MegAlign 18S rDNA

2 88.7%~99.7%
Venus verrucosa

99.7% Periglypta listeri
88.7% 12

10%
3%
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2
Fig.2 Being ontinued
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4  5636 18S rRNA

2 6 18S rRNA
1 2 3

Fig. 2 Sequen e alignment of 18S rRNA gene among 6 spe ies in Veneridae

The grey bases indi ate first primer pairs the underlined bases indi ate se ond primer pairs and the bold bases indi ate third primer pairs.
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2 Clustal W 13 18S rRNA
Tab. 2 Percentage of sequence identity and divergence of 18S rRNA gene across 13 Veneridae species by Clustal W method

Spe ies 1 2 3 4 5 6 7 8 9 10 11 12 13

1 Cyclina sinensis *** 97.9 89.8 97.8 97.4 98.2 97.4 97.8 96.2 96.9 96.1 97.9 98.0

2 Dosinia corrugata 2.2 *** 90.4 99.6 99.5 98.3 99.3 98.6 98.1 98.9 97.8 99.7 99.6

3 Meretrix meretrix 11.1 10.7 *** 90.9 90.6 90.7 90.0 90.5 89.4 89.8 88.7 90.5 90.6

4 Protothaca jedoensis 2.3 0.5 10.9 *** 99.2 98.2 99.0 98.3 98.3 98.5 97.6 99.4 99.5

5 Ruditapes philippinarum 2.3 0.5 10.9 0.8 *** 98.3 98.8 98.5 97.7 98.3 97.3 99.2 99.3

6 Saxidomus purpuratus 2.1 1.4 10.8 1.8 1.5 *** 97.8 98.2 96.7 97.2 96.2 98.0 98.2

7 Anomalocardia auberiana 2.7 0.7 11.7 1.1 1.2 1.9 *** 98.0 97.5 99.1 98.1 99.0 99.1

8 Callista chione 2.3 1.2 11.1 1.6 1.5 1.5 1.7 *** 96.8 98.2 96.4 98.4 98.4

9 Chamelea striatula 2.8 1.0 11.4 0.6 1.3 2.4 1.6 2.0 *** 98.1 96.9 98.1 98.1

10 Mercenaria mercenaria 2.4 0.3 11.2 0.8 0.8 1.7 0.9 1.4 1.2 *** 97.8 99.5 99.4

11 Periglypta listeri 3.7 1.6 12.5 2.1 2.2 2.9 2.0 2.8 2.5 1.8 *** 97.8 98.1

12 Venus verrucosa 2.2 0.2 11.0 0.6 0.7 1.6 0.8 1.3 1.0 0.4 1.6 *** 99.6

13 Chione elevata 1.9 0.4 11.0 0.6 0.7 1.5 0.7 1.2 1.1 0.6 1.7 0.4 ***

.
Note Per ent identity of sequen eis are above diagonal per ent divergen e of the sequen eis are below diagonal.

2.2 18S rRNA
18S rDAN

Anomalodesmata Pholadomyoida
Lyonsia floridana AF120540 Cardiomya 

costellata AF120543
NJ MP

3
3 18S rRNA

MP NJ
13

Meretri inae
1

Cy lininae Callistinae
Pitarinae Callista chione

Tapetinae
1 bootstrap 

value BPs Chioninae
Chione elevata Chamelea striatula

Anomalocardia auberiana
Venerinae Venus verrucosa Periglypta listeri

Dosiniinae 1

3

3.1 18S rDNA
18S rDNA

1 800 bp Dreissenidae
Mytilopsis sallei 1 860 bp 21 25

Mysidae 1 788~1 811 bp 22 6
18S rDNA 1 829~1 900 bp -20

A T C
G 24.0% 24.0% 24.2%
27.8%

16S rRNA COI A+T
1 8

18S rDNA

18S rRNA

10.8%~12.5%
3% 2

18S rRNA 1 900 bp
18S rDNA
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1  MP tree

2  NJ tree

3 18S rRNA kimara s 100 000 .

Anomalodesmata Pholadomyoida Cardiomya costellata

Fig. 3  Phylogeneti  tree based on 18S rRNA gene sequen es of Veneridae lams with  and Cardiomya costellata 

as outgroup using 1  Maximum Parsimony MP  method and 2  Neighbor-Joining NJ  method
The distan e matrix was al ulated using the Kimara s 2-parameter model numbers represents bootstrap per entages. The topologies were tested 

using bootstrap analyses 10 000 repli ates .

3.2
Venerinae

Chioninae Shimamoto
3

Type I 23 Canapa 1

16S rDNA Chamelea

2
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Sequence analysis of 18S rRNA gene of six Veneridae clams Mollusca Bivalvia

CHENG Han-liang PENG Yong-xing WANG Fang MENG Xue-ping YAN Bin-lun DONG Zhi-guo
Key Laboratory of Marine Biote hnology of Jiangsu Provin e Huaihai Institute of Te hnology Lianyungang 222005 China

Abstract A nu leotide sequen e analysis of 18S rRNA gene was ondu ted among six spe ies in Veneridae
Meretrix meretrix L. 1758 Cyclina sinensis G. 1791 Protothaca jedoensis L. 1874 Dosinia corrugata R. 1850
Ruditapes philippinarum A. 1850 and Ruditapes philippinarum A. 1850 to determine the utility of this sequen e 
in identifying spe ies and phylogeneti  stru ture. The result showed that 18S rDNA of six spe ies were 1 900 bp
1 838 bp 1 831 bp 1 831 bp 1 829 bp and 1 833 bp in length respe tively. The average ontents of A T C 
and G in these 18S rRNA gene were 24.0% 24.0% 24.2% and 27.8%. Analysis of sequen e variation a ross six 
spe ies revealed 210 variable sites among whi h 28 were parsim-informative sites the transition to transversion 
substitution ratio si/sv  was 1.4 46/32 . The 18S rDNA sequen es of 6 Veneridae spe ies in this study together 
with 7 Veneridae spe ies downloaded from GenBank were aligned using program MegAlign of DNAStar pa kage 
by Clustal W method. The per entage of sequen e identity a ross 13 spe ies were from 88.7% M. meretrix and 
Periglypta listeri  to 99.7% D. corrugata and Venus verrucosa . The per entage of sequen e divergen e between 
M. meretrix and other 12 spe ies was more than 10% meanwhile this value was not more than 3% between other 
12 spe ies. The phylogeneti  tree of Veneridae lams was re onstru ted using 18S rRNA gene omplete sequen es 
as markers using MP and NJ method with Lyonsia floridana and Cardiomya costellata as outgroups. Tree 
topologies indi ated that the spe ies belonging to subfamilies of Chioninae Venerinae and Dosiniinae formed a 
lade firstly then the spe ies belonging to Tapetinae Pitarinae Callistinae Cy lininae and Meretri inae formed 

a monophyleti  group respe tively all Veneridae spe ies formed a lade finally. The results reveal that the 18S 
rRNA gene is an appropriate marker for studies of phylogeny of the Veneridae lams at subfamily level. Journal 
of Fishery S ien es of China 2008 15 4 559 567
Key words Veneridae 18S rRNA gene phylogeny
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