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Abstract: Mollusca is the second biggest phylum in animal kingdom. Its systematic position and the phyloge-
netic relationships among their major groups have been a disputed issue for a long time. This paper reviews the
research advances in their classic taxonomies and phylogenies, especially those based on 18S rRNA and 28S
rRNA gene sequences. Meanwhile, this paper also gives a brief discuss about the problems existed in recent
studies and a prospective on the future studies.
Key words: mollosca; phylogeny; molecular phylogenetic tree; 18S rRNA; 285 rRNA

Life Science Research,?2004,8(4): 097 ~ 101

1
11 s
6 ,
[1]
. o
~31 18S rRNA (ribosome RNA)
2
Deuterostome ) Protostome
2
: (Ecdysozoan) i
:2004-10-15; :2004-11-18
1980- E-mail:
huhbirizhiao@ sinayeont 1967+ I

L-mail: jshdonigpas@ sina:; com.



98 2004
(trochophore ) (Class Cephalopoda) .
(lophophore ) ‘ 2.2
Lophotrochozoa " . ,
. : 540 ~ 550 Ma( )ist,
100 )
2 4 “ "
2.1 (turbellarian)
. Aristotle (spiralian groups)
s : (the
cephalopods) (the shelled forms), , “ ?
(univalves) (bivalves) . 1650
, Jonston “ ? s “ ?
s Linnaeus ( - ) )
. Linnaeus
(slugs) (polychaetes), s ,
tunicates (medusa) s 11,671
(echinoderms) . 1795 , Cuvier
) 3 . 1)
(1 )
, 19 .2) ,
. 1866 , Kowalevsky .3)
tunicates ,
(brachiopods) i
) 19 )
Lovén 1841 , (Neomeniomorpha) ( =
L1875 , Graff (Solenogastres) ) (Chaetodermomorpha)
, (= (Caudofoveata) ) (
(chitons) (Amphimeura), )
20 50 , 7. 81, ,
(o1,
s Cuvier )
. (8, 10].
Mitine-Edwards (1848)  Spengel (1881)
. . 4
, . GOtting(1980a, 1980b) "™ ™! von Salvi-
, ni-Plawen (1990a, 1990b) ''* 1 Brusca and Brusca
(Class Caudo- (1990)™( 1)  Scheltema(1993, 1996) % 151(
foveata) (Class Aplacophora) 2) .4 7

(Class Monoplacophora) (Class Polypla-

cophora) (Class Gastropoda) (Class

Bivalyin) (Class, Scaphopoda)

(Aculifera) ",
5 5



4 99
(Conchifera) . ) , LSU
(Cyrtosoma) (Diasoma) . (large subunit), SSU (small subunit)
(7.11-13] , s LSU +
[11,12,15] SSU SSU .
.11 1), Scheltema(1993,1996) ( 2) I- 122-241 Pagsamaneck  (2000)
vanov(1996) (9,15, 16], 33 s rRNA
Cephalopoda(Crytosoma) (LSU) ( 28S rRNA) (SSU)
Gastropoda(Crytosoma) ( 185 rRNA) (251
prvelis(Disom) ,SSU  ( 4) ISU( 5) LSU+SSU
Scaphopoda ( Diasoma)
Monoplacophora (Crytosoma) ( 6) . ,
Polyplacop
r e Aplacophora _SSU ISU  SSU +LSU :
. Steiner ~ Dreyer (2003)
1 SSU 261 Waller(1998)
( Brusca  Brusca(1990)) ,
Fig.1  Molluscan phylogeny based on morphological and [271.
larval features (From Brusca and Brusca(1990)) Haszprunar (2000) 7
—— Other Conchifera _ + + )
{Monoplacophom(Cynosoma) lconcmfem i 1101 Passamaneck
Polyplacophora
Solenogasues ] Aplacoph0;| A culifera . |
Laudofoveata (Diasoma) s
2 [
( Scheltema (1993, 1996) ) i ) SSU  ISU MP
Fig.2  Molluscan phylogeny based on morphological
and larval features(From Scheltema (1993, 1996)) |
2.3 .
) , LSU
. 1996 s SSU  SSU + LSU
Winnepenninckx 12 , . LSU + SSU
, s , LSU
18S rRNA , s
( Lanice conchilega) s MP
( 3) , Bivalvia ( Pteriomorphia L]Conchifera
’ ’ Polyplacophora JAvulifera
’ ’ Gastropoda ] Conchifera
(Pteriomorphs) R £ z::::i;:;im et
s Bivalvia (Heterodonta) | Conchitera
[18~20] , Bivalvia ( Pteriomorphia)
(211 Outgroup
, 18S rRNA 3 18S rRNA
( Winnepenninckx ~ (1996))
Fig. 3 Phylogenetic relationships within the Mollusca
» 285 rRNA ’ 18S rRNA based on 18S rRNA sequences (From Winnepenninckx et al.

(1996)))



100 2004

[1,17]
’ .

Scaphopoda
__:Chaetodermomorpha
Cephalopoda “ ” ( HAM )
2

Bivalvia

Gastropoda

Bivalvia

— Polyplacophora N

1 N : b

) ; (unatural group) . , HAM

O [1]

group

4 SSU ( Pas 3)
samaneck  (2000))
Fig.4  The phylogenetic tree of the Mollusca based on [18] [28]

SSU sequences (From Passamaneck et al. (2000))

Scaphopoda B 18S rRNA
_ECephalopoda 129] [19] 1301
Gastropoda ’
G pod: .
Bivalvia . , 18S rRNA
Bivalvia [28]
Bivalvia ’
Polyplacophora [20] 4

— Chaetodermomorpha

L Neomeniomornt . ,
B

pha

Qutgroup []7]. 5)

5 LSU ( Pas-
samaneck  (2000)) s 18S rRNA
Fig.5  The phylogenetic tree of the Mollusca based on
LSU sequences (From Passamaneck et al. (2000)) 171

Seanhanod B
phopoda

_‘:Cwewdemomerpha .SSU LSU  SSU +LSU

Cephalopoda
’

Gastropoda 125]
Bivalvia ’ :

Bivalvia s [31] .

Polyplacophora

Neomeniomorpha [32]

Outgroup

6 SSU + LSU (
Passamaneck  (2000) )
Fig. 6  The phylogenetic tree of the Mollusca based on
SSU + LSU sequences (From Passamaneck et al. (2000) )

3

(References):

BRUSCA R C, BRUSCA G J. Invertebrates| M ]. Sunderland:
Simauer Associates, 1990. 695-770.
[2] HYMAN L H. The Invertebrates[ M]. New York: McGraw-Hill,

—

. 1)

1940. 22-43.
’ [3] MEGLITSCHP A, SCHRAM F R. Invertebrate Zoology[ M]. Oxford

anid New YorkysOxlotd University(Pressh1991L



101

[5]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

ADOUTTE A, BALAVOINE G, LARTILLOT N, et al. The new
animal phylogeny: reliability and implications [ J 1. PNAS,
2000, 97: 4453-4456.
[A].
[C]. : ,1993.225-

254.
VAGVOLGYTI J. On the origin of molluscs, the coelom, and
coelomic segmentation| J]. Syst Zool, 1967, 16: 153-168.
WINGSTRAND K G. On the anatomy and relationships of re-
cent Monoplacophora[J]. Galathea Rpt, 1985, 16: 7-94.

von SALVINI-PLAWEN L, STEINER G. Synapomorphies and
plesiomorphies in higher classification of Mo-llusca[ A |.
TAYLOR J D. Origin and Evolutionary Radiation of the Mol-
luscal C]. London: Oxford Science Publications, 1996. 29-51.
SCHELTEMA A H. Aplacophorans as progenetic Aculiferans
and the coelomate origin of mollusks as the sister taxon of the
Sipuncula[ J]. Biol Bull, 1993, 184: 57-58.

HASZPRUNAR G.In the Aplacophora monophyletic? A
cladistic point of view[J]. Am Malac Bull, 2000, 15: 115-130.
GOTTING K J. Origin and relationships of the MolluscalJ].Z
Zool Sys Evol Forsch, 1980a, 18: 24-27.

GOTTING K J. Argumente fiir die Deszendenz der Molluscen
von metameren|[J]. Zool Jb Anat, 1980b, 130: 211-218.

von SALVINI-PLAWEN L. Origin, phylogeny and classification
of the phylum Mollusca[J]. Iberus, 1990a, 9: 1-33.
von SALVINI-PLAWEN L. The statues of the Caudofoveata and
the Solenogastres in the Mediterranean Sea [J]. Lovori S I M,
1990b, 23: 5-30.

SCHELTEMA A H. Phylogenetic position of Sipuncula, Mol-
lusca and the progenetic Aplacophora[ A]. Taylor J D. Origin
and evolutionary radiation of the Mollusca[C]. London: Oxford
Science Publications, 1996. 53-58.

IVANOV D L. Origin of Aculifera and problems of monophyly
of higher taxa in molluses[A]. Taylor J D. Origin and evolu-
tionary radiation of the Mollusca[ C] . London: Oxford Science
Publications, 1996. 59-65.
WINNEPENNINCKX B, BACKELJAU T, de WACHTER
R. Investigation of Molluscan Phylogeny on the Basis of 18S
rRNA Sequences[J]. Mol Biol Evol, 1996, 13(10): 1306-1317.
HENDRIKS L, HUYAMANS E, VANDENBERGE A, e
al. Primary structure of the 5S ribosomal RNAs of 11 arthro-
pods and applicability of 5S RNA to the study of metazoan
evolution[J]. ] Mol Evol, 1986, 24: 103-109.

FIELD K G, OLSEN G J, LANE D J,
logeny of the animal kingdom[J]. Science, 1988, 239: 748-753.
WAGELE J W, STANJEK G. Arthropod phylogeny inferred

et al. Molecular phy-

from partial 12S rRNA revisited: monophyly of the Tracheata
depends on sequence alignment[J]. J Zool Syst Ecol Res, 1995,

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[31]

[32]

33:75-80.

RUNNEGARK B, POJETA JR J. Early evolution of the Mol-
lusca: the fossol record[A] . TAYLOR J D. Origin and evolu-
tionary radiation of the Mollusca[ C] . London: Oxford Science
Publications, 1996. 77-87.

MALLATT J, WINCHELL C J. Testing the new animal phy-
logeny: first use of combined large-subunit and small-subunit
rRNA gene sequences to classify the protostomes|J]. Mol Biol
Evol, 2002, 19: 289-301.
MEDINA M, COLLINS A G, SILBERMAN ] D, et al. Evaluating
hypotheses of basal animal phylogeny using complete se-
quences of large and small subunit rRNA[J]. Proc Natl Acad
Sci USA, 2001, 98: 9707-9712.
WINCHELL C J, SULLIVAN J, CAMERON C B, et
al. Evaluating hypotheses of deuterostome phylogeny and
chordate evolution with Mew LSU and SSU ribosomal DNA
data[J]. Nol Biol Evol, 2002, 19: 762-776.
PASSAMANECK Y J, SCHANDER C, HALANYCH K
M. Investgation of molluscan phylogeny using large-subunit and
small-subunit nuclear rRNA sequences|J]. Molecular Phylo-
genetics and Evolution, 2000, 32: 25-38.
STEINER G, DREYER H. Molecular phylogeny of Scaphopoda
(Mollusca inferred from 18S rDNA sequences-support for a
Scaphopoda-Cephalopoda clade) [J]. Zool Scripta, 2003, 32:
343-356.
WALLER T R. Origin of the molluscan class Bivalvia and the
phylogeny of major groups[A| . Johnston P A, HAGGART J
W. Bivalves: An eon of Evolution-Paleobiological Studies
Honoring Norman D Newell[ C]. Calgary: University of Calgary
Press, 1998. 1-45.
WINNEPENNINCKX B, BACKELJAU T, de WACHTER
R. Small ribosomal subunit RNA and the phylogeny of Mol-
luscalJ]. Nautilus 2 (Suppl), 1994, 98-110.

GHISELIN M T. The origin of molluscs in the light of molecular
evidence[A]. HARVEY P H, PARTRIDGE L. Oxford surveys
in evolutionary biology(Vol 5) [M] . New York: Oxford Uni-
versity Press, 1988. 66-95.

LAKE J A. Origin of the multicellular animals[ A ]. FERNHOLM
B, JORNVALL H. The hierarchy of life[ C]. Amsterdam: Else-
vier, 1989. 273-278.

FELSENSTEIN J. Cases in which parsimony or compatibility
methods will be positively misleading[J]. Sys Zool, 1978, 27:
401-410.
KURABAYASHI A, UESHIMA R. Complete sequence of the
mitochondrial DNA of the primitive opisthobranch gastropod
Pupa strigosa: systematic implication of the genome organiza-

tion[J]. Mol Biol Evol, 2000, 17: 266-277.



