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Fig.1 Comparison of 4 existing classification systems of Pteriomorphia based on morphological and molecular methods
1 A. Cater, 1990; B. Steiner et al, 2000; C. Giribet et al, 2002; D. Matsumoto, 2003
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Tab.1 The sequence information of 28S rRNA gene fragments from 11 superfamilies of Pteriomorphia and 3 species from Heterodonta

Pteriomorphia (80)
Arcoidea (8)

Arcidae (7) Acar plicata AJ307553
Scapharca broughtonii AB101599
Diluvarca ferruginea AB101600
Tegillarca nodifera AB101603
Bentharca tenuis AB101607
Barbatia fusca AB101606
Anadara antiquata AB101601
Cucullaeidae (1) Cucullaea labiata AB101611
Limopsoidea (6)

Limopsidae (4) Empleconia cumingii AB101610
Limopsis tenella AY321302
Limopsis enderbyensis AY321301
Limopsis lillei AY 319808
Glycymerididae (2) Glycymeris reevei AB101609
Glycymeris rotunda AB101608

Mytiloidea (11)
Mytilidae (11) Mytilus galloprovincialis AB103129
Septifer virgatus AB103126
Septifer excisus AB103130
Hormomya mutabilis AB103124
Lithophaga nigra AB103127
Lithophaga curta AB103123
Geukensia demissa AY 145405
Modiolus nipponicus AB103125
Urumella concava AB103121
Musculista senhousia AB103122
Botula silicula AB103128

Pinnoidea (5)
Pinnidae (5) Atrina pectinata® HMO015782
Atrina vexillum* JN182780
Atrina rigida HQ329438
Pinna muricata AB102754
Streptopinna saccata AB102273
Pterioidea (18)

Pteriidae (7) Pteria lata HQ329492
Pteria howensis HQ329504
Pteria penguin HQ329501
Pinctada nigra HQ329486
Pinctada fucata AB214475
Pinctada margaritifera AB214466
Electroma alacorvi AJ307549
Isognomonidae (7) Isognomon spathulata HQ329463
Isognomon ephippium HQ329449
Isognomon isognomum HQ329455
Isognomon californicum HQ329448

Isognomon perna AB102760
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EER1

Mallidae (4)

Ostreoidea (10)
Ostreidae (6)

Gryphaeidae (4)

Anomioidea (1)
Anomiidae (1)
Plicatuloidea (2)

Plicatulidae (2)

Dimyoidea (1)
Dimyidae (1)
Pectinoidea (16)

Propeamussiidae (3)

Pectinidae (11)

Spondylidae (2)

Limoidea (2)
Limidae (2)

Heterodonta (3)

Thyasiridae
Mactriidae
Carditidae

Crenatula modiolaris
Crenatula avicularis
Vulsella vulsella
Malleus regula
Malleus albus
Malleus candeanus

Ostrea angasi
Alectryonella plicatula
Striostrea margaritacea
Saccostrea kegaki
Crassostrea gigas
Crassostrea hongkongensis
Parahyotissa numisma
Hyotissa mcgintyi
Pycnodonte taniguchii
Neopycnodonte cochlear

Monia umbonata

Plicatula australis
Plicatula muricata

Dimya japonica

Parvamussium crypticum
Parvamussium in uscostatum
Parvamussium undisonum
Mizuhopecten yessoensis
Argopecten irradians
Mimachlamys varia
Mimachlamys albolineata
Placopecten magellanicus
Excellich amys spectabilis
Amusium pleuronectes
Amusium balloti

Chlamys islandica
Anguipecten superbus
Gloripallium speciosum
Spondylus varius
Spondylus sinens

Lima fujitai

Limaria fragilis

Thyasira perplicata
Mactra veneriformis

Cardita leana

AB594444
HQ329440
HQ329509
HQ329468
HQ329471
HQ329465

AF137046
AF137037
AF137048
AB102755
AB102757
AY 632552
AF137035
AY 376596
AB102759
AF137034

AB102738

AB102737
AB102736

AB102752

AB102751
AB103134
AY557609
AB102748
AY145391
DQ279962
AB102745
AF342798
AB102743
HM630499
HM540093
AB102747
AB102746
AB102744
AB102749
AB102750

AB102740
AB102742

AM392432
DQ343853
AMT779655
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Tab.2 Genetic distance matrix for the 28S rRNA gene fragments of 11 superfamilies of Pteriomorphia
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PHYLOGENETIC ANALYSIS OF THE SUBCLASS PTERIOMORPHIA (BIVAVIA)
BASED ON PARTIAL 28S rRNA SEQUENCE

XUE Dong-Xiu*2, WANG Hai-Yan', ZHANG Tao’, ZHANG Su-Ping!, XU Feng-Shan'
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071; 2. Graduate School,
Chinese Academy of Sciences, Beijing, 100049)

Abstract The phylogenetic relationships among 11 superfamilies of the subclass Pteriomorphia (Bivavia) were recon-
structed based on partial sequences of the nuclear 28S ribosomal DNA retrieved from GenBank. Unambiguously aligned
sequences (1252bp) of 80 species were subjected to partitioned maximum likelihood and Bayesian analyses. Sequence
analysis showed that there were 359 variable sites, occupying 28.67% of all sites, and 300 parsimony informative sites,
occupying 23.96% of all sites. The average content of A+T was 41.6%, obviously lower than G+C, showing that the base
compositions were biased in favor of G+C. The genetic distances among species within superfamilies ranged from 0.01 to
0.14, which were obviously smaller than those among superfamilies. The resultant molecular phylogeny was compared
with previously published phylogenetic hypotheses inferred from morphological characteristics and other molecular
analyses. The molecular phylogenetic analyses strongly supported the monophyly of Pteriomorphia, which were congruent
with previous results of based on morphological characters. The resulting trees clearly indicated that the 11 superfamilies
were divided into three clades: clade included Pterioidea, Ostreoidea, and Pinnoidea; clade included Arcoidea, Limop-
soidea, and Mytiloidea; and clade included Pectinoidea, Anomioidea, Dimyoidea, Plicatuloidea, and Limoidea. Based on
the results of the present study and information compiled from other’s classification system, a revised classification of the
extant superfamilies of Pteriomorphia is presented.

Key words Pteriomorphia, 28S rRNA genes, Molecular phylogeny



