31 6 Vol. 31, No. 6
2007 11 ACTA HYDROBIOLOGICA SINICA Nov., 2007
18S rRNA
. N *
= S -
( , 430072)
GenBank 18S RNA ,
; 5 ; 18 rRNA 3
: Q781; Q959. 154 : A : 1000-3207(2007)06-0817-05
o, , DNA
23, Gibson (89188 RNA ,
, (Aspidogastrea) 4 , s
(Stichocotylidae Faust &Tang, 1936). (Ru- (810,11} R
gogasteridae Schell, 1973) (Multicalycidae Gi-
boson & Chinabut, 1984) N , [12—-16
, (As- GenBank 189
pidogastridae Poche, 1907) : RNA , ,
(Aspidogastrinae, Poche, 1907 ). (Cotylaspidi- X
nae Chavhan, 1954) (Rohdellinae Giboson ,
& Chinabut, 1984),
. Gibson' ¥ \Brook ' ¥ . Pearson' 1
Zamparo Books "
, , L1 (Apidogaster
. Gibson'?  Pearson conchicola ) (Apidogaster jjimai )
Bwoks *' Zampao  Bookd” ; ) Gao '
, , ;s Multicalyx elegans
. Rhode'? Cal-
) lorhinchus milii, Rohde
DNA s . .90%
1.2 DNA .
: 2006-11-15 : 2007-05-11
(  .[22003 192)
(1978—), 3 ;

» E-mail; pinnie@ihb. ac. cn



818

31
TE (pH 8.0) , , DNA
(10 mmol/L Tris-Cl, 100 mmol/L (EZ.N.A. Gel. Extraction Kit, Omego )
EDTA, 1% SDS, 0.5 mg/mL K) 55C . PMDI8-T .
6—5%. DNA - DH5« ,1B .
(s 18S tRNA 2
, 18-F2: 5-ACC TGG TTG ATC 1.3 8
CTG CCA GT3'  185-R: 5-CTT GTT ACG ACT TTT .
ACTTCC-3". PCR 50 1L, 5 1L 10 , 6 . 4 2
X PCR . dNTPs 200 #mol/L, . . 185 rRNA
0.5 Hmol/L, Tag DNA 1.25 U, DNA GenBank ( . Clsax M
100 ng, . PCR : MEGA 3.0
94°C 5min; 94 C, 30s 57 °C, 455, 72°C, Imin [ 185 tRNA
30s, 30 ;72°C 10min. PCR L0 % .
1
Tab. 1 List of aspidogasirean species used in this study with host species and GenBank accession number
Parasite species Sanple code Hos species G enBank Accession number
Aspi dogas ridae
Aspidogastrinae
Aspidogaster onchiwla 1 Acl Quadula pustulosa AJ287478
Aspidogaster onchicola 2 A2 My bphayagodon pieus DQ482608
Agpidogaster ijinai Ai Gyprinus capio DQ482609 *
Lobastoma manteri Lm Trachinotus blochii L16911
Mudticotyle purvisi Mp Siebenrockiella crussiollis AJ28785
Cotylaspidinae
Qotylaspis sp Co Pelodiscus sinensis AY222083
Cotylogaster basiri Cb Pogonias aomis AY222082
Multicalycidae
Mudticalx elegans 1 Mel Callohindus milii AJ27532
Mudticabx elegans 2 Me2 Callohindvus milii DQ482610 *
Rugogasiridae
Rugogaster hydoligi Rh Callohindhus milii AJBT5T3

* N
3

Asterisks indicate species sequenced in this study; the number following speci

b calities

(Paragonimus west-

ermani ) (GenBank AY222140) ,
Phylip (21 SEQBOOT

, 100; Phylip
DNAMP  DNAML (Maximum
Parsimony trees, MP tree) (Maximum
Likelihood tree, ML tree) 100 ; CONSENSE

50%

2
2.1 18S rDNA

ies nanes represent sanples either from different host species or from different

18S rRNA
1765 —1780 bp 1803
» 309 > 161
. A.T.C G 25. 7%-
22.6%.23.3% 28 5%.
Kimura ,
8 L1%—9.1%
, 6 L1%—
77% Rugogaster hydrolagi

8 2%—9.1% s
Multicalyx elegans
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2.7% —6.8% C 2).
2 18S rDNA

Kimura

Tab. 2 Paiwise digance (Kimura 2-paraneter) matrix for 185 DNA sequences of aspidogastiean species

Acl Ac2 Ai Lm Mp Co Cb Mel Me2 Bh
Acl —
Ac2 Q03 —
Ai L3 L1 —
Lm 21 20 13 —
Mp 14 7.3 68 7.7 -
Co 70 6.8 63 7.0 37 —
Cb 67 6.5 39 6.3 70 5.7 -
Mel 35 33 28 3.4 68 6.2 37 —
Me2 33 31 27 33 66 6.0 36 0.2 -
Rh 20 89 82 86 91 9.0 8 4 80 79 —

1 ;

Note: Sample codes are as those indicated in Tab. 1; numbers in the table represent percentages of nucleotide divergence

2.2
185 rRNA
MP ML s
(BP) ¢ D.
Aspidogaster conchicola 1
100/100
60/64 Aspidogaster conchicola 2
LU Aspidogaster ijima
100/100 L—-Lobatostama manteri
——Multicalyx elegans 2
100/100 s
loo/m —Multicalyx elegans 1
—— Cotylaspis sp.
100/100 P
55/82 L— Multicotyle purvisi
Cotylogaster basiri
Rugogaster hydrolagi
Paragonimus westermani
1 18S rDNA

Fie. 1 The maximumrlikelhood tree resulting from analysis of 18S tDNA
sequences of aspidogastrean species using the digenean Pamgoninuis
wesiermani as outgroup

boot strap 100 s

Bootstrap values are shown on the tree branch, values obtained using

maximum parsimony method following the dash

R.  hydrolagi ,
7 (BP 100)
¢ D. 7 , M. elegans
, (Aspigogaster )
(Lobatostoma ) (BP
100); (Multicotyle )
(Cotylaspis ) ( Cotylo-
gaster) (ML .BP=55;MP .BP=282),
(BP 1000C D,
3
Faust Tang' 2 1936 .
. »Gibson  Chinabut >}
(Aspidogastrida ) ,
3—4 ) (Alveoli) ,
. - (Sti-
chocotylida),
(Sucker) (Rugae )., ) Books 7
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: 3 [”o
(Lophotaspis )
(Sydnocotyle); .

N N N

(Lissanysia); Rohdellinae Rohdella sia-

mensis ! . . Zamparo  Brooks'

4 N 4 ) (

(3 ) 3 )e )

2

@O 64,
(Lobatostoma manteri )

¢ ML MP

’ 100%; ’
1L 1%—1.3%,
1. 3%. s
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PHYLOGENETIC SYSTEMATIC INFERENCE IN THE ASPIDOGASTREA
(PLATYHELMINTHES, TREMATODE) BASED ON THE 18S rRNA SEQUENCE

CHEN Ming Xiu, GAO Qian and NIE Pin
(State key Laboratory of Freshwata: Ecology and Biotehnobogy, and Labomatory of Fish Diseases,
Institute of Hydrobiology, Chinese Acadeny of Sciences, Wuhan 430072

Abstract: The subclass Aspidogastrea (Platyhelminthes, Trematoda ) is an archaic and minor group among pamsitic platy-
helminths, and camprises 4 families, of which the Aspidogastridae Poche, 1907 is divided into three subfamilies, and other three
families, i.e. Stichoootylidae Faust &Tang 1936, Rugogastridae Schell, 1973, and Multicalyddae Giboson &Chinabut, 1984
only contains a single genus each. However, there are still arguments on the phylogenetic relationships among these four fami-
lies. In the present study, the 185 rRNA sequences of three aspidogastrean spedes, i.e. Aspidogastar conchicola, Aspidogaster
jimai and Multicalyx elegans were determined, and all published 185 rRNA gene data for aspidogastreans in the GenBank
database were downloaded, in order to examine the phylogenetic relationships within the Aspidogastrea. According to the molecu-
lar data, nucleotide variations of 185 rRNA sequences across all eight species of aspidogastreans ranged from 1. 1% to 9. 1%,
among 6 species of the Aspidogastridae fiom 1. 1% to 7. 7%, between Rugogastar hydrolagi of the Rugogastridae and six aspido-
gastiid species from 8. 2% t0 9. 14, whereas between Multicalyx degans of the Multicalycidae and six aspidogastrid species only
from 2. 7% to 6. 8%. Phylogenetic analyses of the 185 RNA with the digenean species Paragonimus westermani as outgroup by
the maximum parsimony (MP) and the maximum likelihood (ML) methods produced two identical topological trees. R. hydrola-
gi of the Rugogastridae locating at the base of phylogenetic trees, appears to be the sister group of all other aspidogastrean
species, which foom o main clades, the first camprising the Aspigogaster and the Lobatostoma of the Aspidogastrinae, and M.
elegans, the second the Multicotyle of the Aspidogastrinae, and the (otylaspis and the Cotylogaster of the Cotylaspidinae. Rec-
ognizing Multicalycidae, however, would make the Aspidogastidae paraphyletic. It suggested that the genus Multicalyx should
revert to the family Aspidogastidae, and the Multicalycidae be invalid family name; furthemore, the adhesive disc, with
marginal organ, consisting of alveoli, the adhesive disc, without mamginal organ, nsisting of well sepamted sucker, and of ru-
gae, shoud be identified as the synapomorphy of the Aspidogastridae, the Stichocotylidae, and the Rugagastridae, wespectively.
In addition, both the Aspidogastrinae and the Cotylaspidinae were shown to be nonrmonophyletic, implying that the number of
longitudinal rows of alveoli is the parallel evolution character, and being unrelevant to subfamilial relationships in the Aspido-
gastiidae. Therefore, the subfamilial classification of the Aspidogastridae needs to be revised by examining more genera and
species of aspidogastrids.

Key words: Aspidogastrea; Aspidogastridae; Multicalycidae; 18S rRNA gene; Phylogenetic relationship



