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17 10 Mactra buffer,  100pmol/L dNTP, L.5mmol/L MgCl,, 0.2 umol/L
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(25mmol/L Tris-HCI pH 8.0, 0.3mol/L NaCl, PCR 1.2% , E.B
5 mmol/L ETDA, 0.5% CTAB, 0.1% , 100pg/mL PCR
proteinase K) 60°C 2.5h UNIQ-10 Kit (Sangon, Shanghai) ,
(25 24 1) 2 pMD18-T(Takara), E. coli (Top10),
0.2 10mol/L 2 DNA
,  10% , S0puL ddH,0 (ABI PRISM 3730, Applied Biosystems) ,
s -70°C DNA GenBank
(Beckman DU-600, USA) ) 1
0.8% 1.4
1.3 PCR ClustalX 1.83 ,
25uL, 25ng DNA, 1><PCR gap open=10; gap extension=0.05; gap distance=8;
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Tab.1 The scientific names, authors, subfamilies, localities and the GenBank accession numbers of 20 species of Veneridae
GenBank
Periglypta puerpera Linnaeus, 1771 Venerinae ( ) DQ356376
Clausinella isabellina Philippi, 1849 Chioninae ( ) DQ356375
Protothaca jedoensis Lischke, 1874 Chioninae ( ) DQ356377
Circe scripta Linnaeus, 1758 Circinae ( ) DQ356378
Gafrarium dispar Dillwyn, 1817 Circinae ( ) DQ356372
Pitar japonicum Kuroda et Kawamoto, 1956 Pitarinae ( ) DQ356370
Dosinia japonica Reeve, 1850 Dosininae ( ) DQ356384
Tapes dorsatus Lamarck, 1818 Tapetinae ( ) DQ356371
Ruditapes philippinarum Adams et Reeve, 1850 Tapetinae ( ) DQ356383
Ruditapes variegate Sowerby, 1852 Tapetinae ( ) DQ356381
Paphia exarata Philippi, 1847 Tapetinae ( ) DQ356380
Marcia japonica Gmelin, 1792 Tapetinae ( ) DQ356367
Gomphina aequilatera Sowerby, 1825 Tapetinae ( ) DQ356368
Callista erycina Linnaeus, 1767 Callistinae ( ) DQ356382
Saxidomus purpuratus Sowerby, 1852 Callistinae ( ) DQ356385
Meretrix meretrix Linnaeus, 1758 Meretricinae ( ) DQ356373
Meretrix lusoria Roeding, 1798 Meretricinae ( ) DQ356374
Meretrix lamarckii Deshayes, 1853 Meretricinae ( ) DQ389105
Cyclina sinensis Gmelin, 1791 Cyclininae ( ) DQ356379
Clementia papyracea Gray, 1825 Clementinae ( ) DQ356369
# Mactra chinensis Philippi, 1846 (outgroups) ( ) DQ356386
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Fig.1 Phylogenetic relationships among 21 species of molluscs based on NJ analysis of 16S rRNA sequence
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Fig.2 Phylogenetic relationships among 21 species of molluscs based on ML analysis of 16S rRNA sequence
Bootstrap 1000 ( >50% )
; Ruditapes
, philippinarum Ruditapes variegate
Prashad(1932) 16S rRNA
(Circe) (Gafrarium) (
s 0.24), , 16S
Fischer-Piette  (1975) rRNA
, (
)
0.08, 100, » 2001.
. . ,229—236
Fischer-Piette  (1975) ,
s s , 2006. (Meretrix)16S rRNA
ITS1 , 37(4): 342—

(2001) , 347



6 : (Veneridae)

16S rRNA 1505

s R , 2008. (Tapetinae)
DNA . , 39(3):

284—290

Canapa A, Marota I, Rollo F ef al, 1996. Phylogenetic analysis of
Veneridae (Bivalvia): Comparison of molecular and palaocon-
tological data. Journal of Molecular Evolution, 43: 517—522

Canapa A, Schiaparelli S, Marota I ef al/, 2003. Molecular data
from the 16S rRNA gene for the phylogeny of Veneridae
(Mollusca: Bivalvia). Marine Biology, 142: 1125—1130

Coan E V, Scott P H, 1997. Checklist of the marine bivalves of
the northeastern Pacific Ocean. Santa Barbara Museum of
Natural History, Contributions to Science, 1

Dillon R T, Manzzi J J, 1989a. Genetics and shell morphology in
a hybrid zone between the hard clams Mercenaria merce-
naria and M. campechiensis. Marine Biology, 100(2): 217—222

Dillon R T, Manzzi J J, 1989b. Genetics and shell morphology of
hard clams (genus Mercenaria) from Laguna Madre, Texas.
Nautilus, 103(2): 73—77

Fischer-Piette E, 1976. Les Veneridae indeterminees das collec-
tion de Calcutta. Rec Zool Surv India, 70: 235—257

Fischer-Piette E, Vukadinovic D, 1975. Revision des Circinae
(Moll lamellibranches). Du Museum National d'Histoire
Naturelle. Journal Conchyliol, C (1—2): 3—74

Geller J B, Walton E, Grosholz E et al, 1997. Cryptic invasions
of the crab Carcinus detected by molecular phylogeography.
Mol Ecol, 6: 252—262

Grewe P M, Krueger C C, Aquadro C F et al, 1993. Mitochon-
drial DNA variation among lake trout (Salvelinus namaycush)
strains stoked into Lake Ontari. Can J Fish Aqua Sci, 5:
2397—2403

Habe T, 1977. Systematics of Mollusca in Japan. Bivalvia and
Scaphopoda (in Japanese). Hokyoryukan, Tokyo, 147—270

Harte M, 1992. A new approach to the study of bivalve evolution.
Am Malac Bull, 9: 199—206

Harte M, 1998. Is Cyclininae a monophyletic subfamily of Ven-
eridae (Bivalvia)? Malacologia, 40(1—2): 297—304

Kappner 1, Bieler R, 2006. Phylogeny of venus clams (Bivalvia:
Venerinae) as inferred from nuclear and mitochondrial gene
sequences. Molecular Phylogenetics and Evolution, 40(2):
317—331

Keen A M, 1951. Outline of a proposed classification of the pe-
lecypod family Veneridae. Min Conch Club S Calif, 113:
1—10

Keen A M, 1969. Veneridae. In: Moore R C ed. Treatise of In-
vertebrate Paleontology. Geological Society of America and
University of Kansas Press, USA: 671—688

Mikkelsen P M, Bieler R, Kappner I et al, 2006. Phylogeny of
Veneroidea (Mollusca: Bivalvia) based on morphology and
molecules. Zoological Journal of the Linnean Society, 148(3):
439—521

Passamonti M, Mantovani B, Scali V, 1997. Allozymic charac-
terization and genetic relationships among four species of
Tapetinae (Bivalvia, Veneridae). Italian Journal of Zoology,
64(2): 117—124

Passamonti M, Mantovani B, Scali V, 1999. Allozymic analysis
of some Mediterranean Veneridae (Mollusca: Bivalvia): pre-
liminary notes on taxonomy and systematics of the family.
Journal of the Marine Biological Association of the UK,
79(5): 899—906

Prashad B, 1932. The Lamellibranchia of the Siboga Expedition.
Sysmatic part. Siboga Expenditie, LIIIc: 212—264

Shimamoto M, 1996. Phylogenetic implications of shell micro-
structures and amino acid compositions in the Veneridae (Bi-
valvia, Mollusca). Bull Inst Oceanogr (Monaco), 14: 263—270

Taylor J D, Kennedy W J, Hall A, 1969. The shell structure and
mineralogy of the Bivalvia. Introduction Nuculaca-Trigonacea.
Bulletin of the British Museum (Natural History) Zoology,
(Suppl.3): 1—125

MOLECULAR PHYLOGENY OF VENERIDAE (MOLLUSCA, BIVALVIA)
BASED ON 16S rRNA SEQUENCES
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Abstract
genera and 10 subfamilies. The fragments of 16S the rRNA were between 438bp to 648bp. The trees of Neighbor-joining
(NJ) and Maximum-likelihood (ML) were established with PAUP beta based on sequence alignment. The 16S rRNA data
present three major clades. Gafrarium is a monotype grouping of Circinae and Circe and Gafrarium should be combined

We conducted a phylogeny analysis on partial 16S rRNA genes among 20 species in Veneridae under 17

into genus Gafrarium. Subfamilies of Chioninae and Venerinae should be discrete taxa. Moreover, Callistinae and Cyclini-
nae should be distinct subfamilies from other taxon. Results of this study showed that there were consistencies with the
modified morphologic classification of Veneridae.

Key words Bivalvia; Veneridae; 16S rRNA gene; molecular phylogeny



