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CHEMERKEENTRR, RAKESHSEVBREREAERE, R 430072)

REFEEUHARRBAARFERESY P HBREN AFHEEA SE/ AN AEER BERALETX
ARMFF SN APFBIR GenBank FH7 B 1 T A ) J& B % 5L 18S rRNA B F 5, W58 T = & B % 5 4 A8 5L FF
Pl RRABRKEARMBRURENBI TRERER . ZRER, ZERN XM R R, EERMER
5 A 5 SRR B B R AR JE AL AR B R A B BORT BE R P AT AL ARAE , A BB R BB BB AL 1) B R
REFER. BUHRRAZSFOBRHREBRA, DR R0 K88 0 R AR R0 5008 YR W 4% 4 51 % 52 O JE AL

FEBERE RIS AL P B SRR

X@iE: EHEESEHA;SER;I8S RNA RE RE AT

RESHS:Q781; Q959.154  SLMKIRIRM:A

EEEARBETRENYITRARY Hp—
R4 R I B FAETE 2 A B KA SR ERA
JARE T EHRB R A3, R Gibson B4
A4t & 8 W 4 (Aspidogastrea) f1 1% 4 %, AR
#}(Stichocotylidae Faust & Tang, 1936) . 4% B8 # (Ru-
gogasteridae Schell, 1973) & % % £} (Multicalycidae Gi-
boson & Chinabut, 1984) % B J& F, H.iX = B iy f %
HAEHYE EHREERE B, T E BB (As-
pidogastridae Poche, 1907) 3 #& =~ L #: /& I8 W £}
( Aspidogastrinae , Poche, 1907 ) HRJE R Cotylaspidi-
nae Chauhan, 1954) f1 % [K Y #} ( Rohdellinae Giboson
& Chinabut,1984) , LH#E W 18 F A IE WK MEGHE
0 24 K 84T 3, Gibson . Brook %3] Pearson'®!
F2 Zamparo I Brooks'”! §& BF 7% 1 35 i+ 1 J& W Bt A9
FERFTXRFR REBRRELSERE, BBHK
R RAA . Gibson Fl Pearson'®! Ik /& 8 B} &
HEH, AR AR LT RABIE, A,
Brooks %51 #1 Zamparo 1 Brooks!” HI B 5% B R , 4
R ARG, 2SR AEER R &R R BE, RA
FRBE . Rhode™ HI MLIA N QUK HETE 5 24 M fE £
FHEEUEABEERAM AR AT XR . MESE
A DNA 4 FHH EAFE S, W AT BB R iX —
R} RR

W #6 B 1 : 2006-11-15; #&1T B #4 :2007-05-11
ELTHE P EA#(HS :[2005] 192) ¥ BY

3 =4S 1 1000-3207(2007)06-0817-05

H5EBEERMIL,DNA SF FHEHLESEH
¥ 32 38 R AL B R N, W] RE SE REAR DR U R
Gk EXRED O, 185 RNA I B ERT, 5T
BEATI MY, S8 ZMNATHYERAL L
KN THRKREHES OV, EmEHE,
ERRPIRRS LR E RS BB R R
BN G, T JE W R TR AUFE S A e B B2,
AW FTULEE GenBank $UE FE B A #Y JE "R B 18S
rRNA ZEHF5], 0% T = J& I8 R 8 H 0F 5),
SHRARKEHAENBERAMAEHEERNN, B
ERNEBETERARK T FRERFTRR, WHR
JE R R GE o 2K E R SRR B K B IE R
1 #HP5FZE
1.1 XBHH N FE & B % 3 ( Aspidogaster
conchicola ) MR & J& @[ﬂﬂl(/{spidogaster L]muu)ﬁ’%lj
MAKERFHNFAMITTOKERSES, R
B EHEIOEHE, 28 Cao U F L E M HIEE
T M i AR I X B JE T R B 5 Multicalyx elegans
MEMAAEEH DR LS WIESEK Ca-
lorhinchus milii , B 3 X F) W 1 3L 45 22 K2~ Rohde #
Rg%., BEGEE,90%JBERE.
1.2 DNAMBEE.JFEfTFIANE REITHER

EEBA RUIFE (1978—) , 20, BIACA BRI A Bl L MK M F R R ANE—fE
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BEREETTE ZhK (pH8.0) PRI, 7
ARBRER D (F 10 mmol/L Tris-Cl, 100 mmol/L
EDTA, 1% SDS, 0.5 mg/mL & [ 8 K),55C 44k
6—9%h,EF 2 DNA #9428 B 2 BR AR i ) 2 - 1 il
BT, RIEC A RJEE % R 18S (RNA 2H
5% ER 314 ,185-F,: 5'-ACC TGG TTG ATC
CTG CCA GT-3'#1 18S-R: 5'-CTT GTT ACG ACT TTT
ACT TCC-3', PCR KR B4 50 pL, 4 5 pL 10
x PCR N & #h ¥, dNTPs 200 pmol/L, IE 2 [ 5| ¥
% 0.5 pmol/L,Taq DNA R45 85 1.25 U, EFE 4 DNA
100 ng, K B WK 4 B LK, PCR K &k -
94°C i 25t Smin; 94°C, 30s, 57°C, 45s, 72°C, 1min
30s,30 P PEH ;72°CHE/# 10min, PCR =#12 1.0 %

MRS Ik, B RWE T /55 DNA
itk i & (E.Z.N.A.*Gel. Extraction Kit, Omego )
B {3 R U3 BH R AT S AL, $E B PMDIS-T 84k I,
AKX HE DHSo BRZSHM P, LB ViR, B
ANFE B 2 A FH A 58 R AT I 5B 5E o

1.3 FIoHmMmasFREMEE H SMERK
BATANRMARGERE T, EERMEER & —
O BBER 6 F HAEB A 4 FOAREEA 25, &
PR AR RS T8 ER LK 18S RNA BE P
BUi GenBank %75 (3% 1) i Clustal X #1428
RESHRBEHETEZEFII X, H MEGA 3.0 &
20153 B F T8 5 B R 18S TRNA £ [H 51 B B 35
AL BRSBTS R R

X1 AHRFAEANEERAMABERAXES

Tab. 1 List of aspidogastrean species used in this study with host species and GenBank accession number

J& B B Parasite species ¥ 45 Sample code

T8 F Host species GenBank % &5 Accession number

Aspidogastridae
Aspidogastrinae
Aspidogaster conchicola 1 Acl
Aspidogaster conchicola 2 Ac2
Aspidogaster ijimai Ai
Lobatostoma manteri Lm
Multicotyle purvisi Mp
Cotylaspidinae
Cotylaspis sp. Co
Cotylogaster basiri Ch
Multicalycidae
Multicalyx elegans 1 Mel
Multicalyx elegans 2 Me2
Rugogastridae
Rugogaster hydrolagi Rh

Quadula pustulosa AJ287478
Mylopharyagodon pieus DQ482608 "
Cyprinus carpio DQ482609 "
Trachinotus blochii 116911

Siebenrockiella crassicollis AJ228785
Pelodiscus sinensis AY222083
Pogonias cromis AY222082
Callorhinchus milii AJ287532
Callorhinchus milit DQ482610"
Callorhinchus milii AJ287573

* RATEFE BTN E T B R A LB MR FARESRA R FEEEHERA RSB

Asterisks indicate species sequenced in this study; the number following species names represent samples either from different host species or from different

localities

DL P T 49 A9 T3 EK 3 5 TR B ( Paragonimus west-
ermani) (GenBank & 3% 5/ AY222140) KA HE, M
Phylip 2 #6212 & ) SEQBOOT 18 ¥ £ iR B JB 1%
£ A EE XK N 100; 4 3 F FH Phylip F 1
DNAMP 1 DNAML 72 F¢ ¥4 & & K 8 29 % (Maximum
Parsimony tree, MP tree) 1 & KA SR B ( Maximum
Likelihood tree, ML tree) 4 100 4~ ; 2k B CONSENSE
BEEEL& HMN 50% BB,

2 # B

2.1 JEEERH 18S rDNA BIF 5l o 47
NGBS HEERBRKMBLFIE HTR

GRESWHEE WA 188 RNA EF B KEE
1765—1780 bp Z [8] . X HEF 45 B 1803 A7) FR L
B30 MERMK, HPH 161 M H AF B
B, AT CHGCRBENTIFHERTANN 25.7% .
22.6% .23.3% %1 28.5% o

#F Kimura ﬂ%‘ﬁﬁﬁmiﬁ1€&ﬁ%fﬁ%ﬁﬁ? s
SN EB T NF I BRI EEE 1.1%9—9.1%
ZEL,6 TEEAMENMEREERE1.1%—
7.7% 2216, % B B8 Rugogaster hydrolagi 5 J& I8 &
R EE 8.2%—9.1% 2[4, 1 £ H R
Multicalyx elegans 5 J& I8 # # K 19 b L T
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2.7%—6.8% 28 (F 2),

*x2 JEMWA 18S rDNA F 5% F Kimura NS M BB MBI FIBESES

Tab. 2 Pairwise distance ( Kimura 2-parameter) matrix for 185 rDNA sequences of aspidogastrean species

Acl

Ac2

Ai

Lm Mp Co Cb Mel Me2 Rh
Acl —
Ac2 0.3 —
Ai 1.3 1.1 —
Lm 2.1 2.0 1.3 —
Mp 7.4 7.3 6.8 7.7 —
Co 7.0 6.8 6.3 7.0 3.7 —
Cb 6.7 6.5 5.9 6.3 7.0 5.7 —
Mel 3.5 3.3 2.8 3.4 6.8 6.2 5.7 —
Me2 3.3 3.1 2.7 3.3 6.6 6.0 5.6 0.2 —
Rh 9.0 8.9 8.2 8.6 9.1 9.0 8.4 8.0 7.9 —

ERMRSSR AR RTEFRARTRERB AL

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

2.2 ERIERNRZRZEZESH
ABFEFTH B A9 JE IR B 18S rRNA Xt H /F 51

) MP #5 F0 ML 3% HAR N MR — B, B Z R A

ARG X EARFRBP)FEEF (B 1), %

Aspidogaster conchicola 1

100/100
60/64 Aspidogaster conchicola 2
1007100 Aspidogaster ijima
100/100 Lobatostoma manteri
——Multicalyx elegans 2
100/100 e
100/100 | ——Multicalyx elegans |
—— Cotylaspis sp.
100/100 tyiaspis sp
—
55/82 L Multicotyle purvisi

Cotylogaster basiri

Rugogaster hydrolagi

Paragonimus westermani
Bl1 1R3E 185 (DNAF5, I DIRFER A NS BB A RN E
LR E SR PNVE ]

Fig.1 The maximum-likelihood tree resulting from analysis of 185 rDNA
sequences of aspidogastrean species using the digenean Paragonimus
westermani as outgroup
5332 b BBRAE M bootstrap E % 100 WK IR S HF 5, B K 18] 43478 B
i B EEFICEMNRE
Bootstrap values are shown on the tree branch, values obtained using

maximum parsimony method following the slash

R R. hydrolagi i FREAHZ X =R, 57
B At A 7 B B A pUAE SR BY (BP 2 100)
(B, XTHEBRRAKIL, ZERM M. eegans
MAB RS, 5/E K WA E B R (Aspigogaster )
A3 O /& ( Lobatostoma ) ¥ 25 T BUAH 4k #% (BP L1 4
100);%—i@%]§ﬁﬂ*4%§ﬂ:ﬁ(Multicotyle)&
P& I AL B A JE & ( Cotylaspis ) 1 ¥R B /8 ( Cotylo-
gaster ) ¥ (ML # : BP = 55; MP #% : BP=82) , i th &
I8 545 )8 TR B9 4H Sk ¥ (BP {3924 100) (B 1)
3 4t i

Faust # Tang[n]?‘ 1936 FREMEZERE, KRBT
JEM AL, J5 ¥, Gibson FI Chinabut'®! % J& I ¥ 49 (4
DERRGHETRE B SEREMNE BRI kE,
BOL 2SR, FEUEEEERR 2 HRAE,EE
H (Aspidogastrida) [N B #EHFE R, B R /R H £ 5
(3—4 31) /N A8 (Alveoli) 4 % 5 A L E R, T K
ZER MR AEERHE A B-RH B (St-
chocotylida) , B4R 1E & I W 8 B A B — 903 19 | #F
(Sucker) %, 4% #8 (Rugae ), #R i, £ Brooks 2151 )
Zamparo Fl Brooks KB S BHEMBENRLER
B, ZERNY 5 EENERHKE, EEAHR
K& 18S 1RNA EH FIIREMREN 0T REH
ZERE M. elegans RRA SEBER, WEA 5%
R SRR, MEBAEEH D, SHBERME
BRAHER, Z—FHE.CANRRER, EEFK
B R & F YR A % # (Marginal organ) , £ %
BARBEE B, TR AR B
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BHGHED, Wit AR IH L EEEIRIE
RERL b, BRI  To AL 2 PR N T 5 25 B JE R R
MR ILE B, B A % 88 0 RAE B R o0 &
RERH R R B SL T PR, TR B 0 4 2% 19 R AR B A
5 8 7Y B R £ U ) R B R RN R A R K i 2L
AR

RIER RS E/NRERTI BRI HE WA
TC BRI 4 9 3 ANERY . E TR S
B RO RE. .2 E . K &R (Lophotaspis ) M5 W B
( Sychnocotyle ) ;s M B ERIEWNERE MBEEFHE B
J& ( Lissemysia ) ; Rohdellinae L6155 —F Rohdella sia-
mensis{”o SR , Zamparo v Brooks“]ﬂ:?fﬂ\ﬂﬂ)ﬁﬁﬂﬁ
PHEER SHBEMENBENIARETER, &
EMRE T TFREM D, EERMESAHKI,BE
R4 FRRE) BORE 4 FRE)MEERE(—7
WAE) RN —30: 8 —XAHEEHIE (4 51 RAHE) A
JEIR (3 B RAE) FIARE IR (3 5K AE) . AT I, R AE %
BT BE R PATHEALRRAE , T A BB R B IR R &% A
B REREXRFR. BT HETHEBLER RS TE
My AW, HIilk , AL ETE) 2 REEER 3
—LPHMAREERNANBMARRRETXLER, X HEHR
R HEATEIT .

TR & JE R W B A0 DS B B R SR L D g gk L B X
FERBAK (FE ML R MP 4% R 41 51 60 #1 64) 35X
— Y% HBE5 4% /R0 K 3 ( Lobatostoma manteri ) ¥4 i
SHEREE, SCHEHE R 100%; 7 — i, REEERR
SNEEEREANREREN1.1%2—1.3%, 5%
FORMO R RHAN 1.3%. HLikh, BERE
MBOBMKEMAREERRZAHRA T, #£—F
M FNL R AT B 2 M 4R ER TR, DA R AR G Y
BB GAE R, A A R AN R R T
BICERABRTHRERE XRAR , UERLBMA T
BRERUNRERREEER.
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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 Freshwater Ecology and Biotechnology, and Laboratory of Fish Diseases ,
Institute of Hydrobiology , Chinese Academy of Sciences, Wuhan 430072)

Abstract: The subclass Aspidogastrea (Platyhelminthes, Trematoda) is an archaic and minor group among parasitic platy-
helminths, and comprises 4 families, of which the Aspidogastridae Poche, 1907 is divided into three subfamilies, and other three
families, i.e. Stichocotylidae Faust & Tang, 1936, Rugogastridae Schell, 1973, and Multicalycidae 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 18S rRNA sequences of three aspidogastrean species, i.e. Aspidogaster conchicola , Aspidogaster
iyimai and Multicalyx elegans were determined, and all published 18S 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 18S rRNA sequences across all eight species of aspidogastreans ranged from 1.1% t0 9.1%,
among 6 species of the Aspidogastridae from 1.1% to 7.7% , between Rugogaster hydrolagi of the Rugogastridae and six aspido-
gastrid species from 8.2% 10 9.1% , whereas between Multicalyx elegans of the Multicalycidae and six aspidogastrid species only
from 2.7% to 6.8% . Phylogenetic analyses of the 18S rRNA 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 form two main clades, the first comprising the Aspigogaster and the Lobatostoma of the Aspidogastrinae, and M.
elegans , the second the Multicotyle of the Aspidogastrinae, and the Cotylaspis 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 Aspidogastridae, and the Multicalycidae be invalid family name; furthermore, the adhesive disc, with
marginal organ, consisting of alveoli, the adhesive disc, without marginal organ, consisting of well separated sucker, and of ru-
gae, shoud be identified as the synapomorphy of the Aspidogastridae, the Stichocotylidae, and the Rugogastridae, respectively.
In addition, both the Aspidogastrinae and the Cotylaspidinae were shown to be non-monophyletic, implying that the number of
longitudinal rows of alveoli is the parallel evolution character, and being unrelevant to subfamilial relationships in the Aspido-
gastridae. 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
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