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5-TGATCCTTCTGCAGGTTCACCTAC-3’ ,

rRNA (221
50 uL  PCR . 1x PCR , 1.5
mmol/L MgCl,, 200 pmol/L dNTP , 1 umol/L
16S-like-F  16S-like-R, 1uL DNA PCR
194 5min Tag DNA
, 5 94°C 1 min, 56°C
2 min, 72°C 2 min, 35
62 72°C 5 min, 4°C
1% , Genefinder ,
, DL2000 DNA
15 RB# LKL A
PCR ,
T-A : pMD18-T
PCR pMD18-T :
Escherichi coli ,
LB ;
Amp LB : PCR
DNA
1.6 DNA & 3| 447 R # 4% 4 2
18S rDNA
GenBank BLAST , 14
rRNA ,
Clustalw1.83 (Multiple Align-
ment), MEGA4.1

Kimura

(neighbor-Joining method) ,
(bootstrap) ,
1000

2 HXR

21 MAEF

[13]

(Parauronema.virginianum) ,

3um><16pum( > ),

(AP) 1/2,

6~8 um, 18 um 5 um,

( 1A-C)
, 10-12
1(M1) ,
, 2(M2) 2 ,
3 2 (PM)
M2 , M3 )
: (Cs) ,
(Ma) , 10.6 um,
(Mi) , 3 pm, ( 1
D-F)
2.2 18SrDNA #% F PCR &%
DNA , 16S-like-F 16S-like-R
, 1 1.7 kb PCR
pMD18-T ,
, PCR

DNA , 1
1758 bp 18S rDNA , GC
42.4%,
GenBank,

FJ595488

2.3 B E 2 Rmittb ot
18S rDNA
GenBank 14

2 , 14

79%~99% , Parauronema. vir-
ginianum(AY392128) , 99%, 7

, 0.01 MEGA

4.1 (FJ595488)

Parauronema.virginianum(AY392128)

(100%) , Uronema marinum

(DQ867072) (100%), (
3)
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1
Fig. 1 Morphological characteristics of Parauronema cf. virginianum derived from cultured turbot
A. ,><40; B. , ><200; C. , >1000; D. , ><1000; E.
,><1000; F. , >1000; CC. ; CV. ; Ma. ; Mi. ; AP. ; M2, 2;

M3. 3; PM.

A.Showing massive living ciliates, >40; B. Showing ciliates binary fission, >200; C.General aspect and endoplasm of the living ciliate,
><1000; D. View of the outline of ciliate, >1000; E. Ciliate stained with silver carbonate showing the nuclear apparatus, >1000; F. Stained
with silver carbonate method, showing the buccal apparatus, >1000

CC. caudal cilium; CV. contractile vacuole; Ma.macronucleus; Mi. micronucleus; AP. absolute place; M2. membranelle 2; M3. membranelle 3;
PM. paroral membrane

F1 BMBIE L BBAFREI ST FHFAE( , : um)
Tab. 1 Biometrical characterrization of Parauronema cf. virginianum (Data based on specimens prepared by
silver carbonated staining)

SD SE v n
27.92 41.95 36.51 3.83 0.71 15.17 30
13.21 20.25 16.25 1.86 0.33 3.50 30
1 1 1 0 0 0 30
1 1 1 0 0 0 30
9.36 13.10 10.60 1.04 0.26 1.08 15
2.66 3.53 3.14 0.23 0.07 0.06 15
10 12 10.67 0.72 0.19 0.52 15

N Iglesias
3 itk

Philasterides dicentrarchi , Song
, Wilbert™ Iglesias ,
, (Miamiensis avidus Thompson, 1964),
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4]
(Mesanophrys carcini)

[13-14]
, 1(M1) 3(M3)
18S rDNA :
(FI595488) AY392128
99%, 0.005,

(Miamiensis
avidus) AY550080 (Mesanophrys car-
cini)AY 103189 91% 92%,

0.09 0.10,
(Paralembus digitiformis)AY297715
(Pseudocohnilembus persalinus)AY 835669

F2 15 MIEREBEA LA EH 18S rDNA EFFFIHEMEFFH L IES

91% 79%,
18S rDNA 4
18S rDNA (FJ595488)
18S rDNA
M
bp
bp bp 2000
00
20 2000 i
1,«230 1223 750
500 500 500
250 250 250
100
100 100
2 18S rDNA PCR
PCR

4

0.10 0.25

Fig. 2 The results of 18S rDNA gene PCR amplification,
recombinant plasmid

recovery,

PCR amplification

M. DNA

3,4,

;1. 18S rDNA

PCR

purification and

PCR

;2.

M. DNA marker;1. PCR product of the 18S rDNA gene; 2. purified

PCR product; 3, 4. PCR identification of recombinant plasmid

Tab. 2 Sequence similarity and evolutionary distance of 18S rDNA gene of 15 ciliates

PCV PV UM PP TV PL MA PD AH HS MS MC PP Cv PD
PCV 99 98 93 92 91 91 91 91 91 90 92 91 90 79
PV ~ 0.01 98 93 92 92 91 91 91 91 92 90 91 90 80
UM 0.02 0.02 93 93 92 92 91 91 91 92 90 90 90 80
PP 0.07 0.07 0.07 98 98 95 95 94 95 96 94 94 93 82
TV  0.08 0.08 0.07 0.01 98 95 94 94 95 95 94 94 93 82
PL 0.07 0.07 0.06 0.01 0.02 94 94 94 94 95 94 93 93 81
MA 0.09 009 009 005 0.06 0.05 94 94 93 95 93 92 92 79
PD 010 009 0.09 0.06 006 0.05 0.06 99 95 96 94 93 93 82
AH 010 009 0.09 0.06 0.06 0.05 0.06 0.00 95 95 94 93 93 82
HS 010 0.10 0.09 0.06 006 005 007 004 0.04 95 93 93 94 82
MS 009 009 009 005 005 004 005 004 004 0.04 94 94 95 82
MC 011 010 010 006 006 0.05 0.07 006 0.06 0.07 0.05 93 92 81
PP 0.10 010 010 0.6 0.07 0.06 008 007 0.07 007 0.06 0.08 93 81
cv 011 o011 011 0.07 0.7 o007 008 0.07 007 006 005 0.08 0.07 82
PD 025 024 025 022 023 022 023 022 022 022 022 022 023 0.22

: PCV: Cloning-sequence(FJ595488), PV: Parauronema virginianum (AY392128), UM

giopyliella pacifica (AY541685), TV: Thyrophylax vorax (AY541686), PL: Parauronema longum (AY212807), MA: Miamiensis avidus
(AY550080), PD: Philasterides dicentrarchi (AY642280), AH: Anophyroides haemophila (U51554), HS: Homalogastra setosa (EF158848),
MS: Metanophrys similis (AY314803), MC: Mesanophrys carcini(AY103189), PP: Pseudocohnilembus persalinus (AY835669), CV: Coh-

nilembus verminus (Z22878), PD: Paralembus digitiform (AY297715)
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Morphological studies and 18S rDNA sequence analysis of the
marine scuticociliate Parauronema cf. virginianum (Protozoa,
Ciliophora) isolated from Scophthalmus maximus
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Abstract: A parasitic ciliate isolated from the cultured flatfish Scophthalmus maximus was analyzed in the present
paper. Morphological investigations were performed using living observation and silver carbonate staining method.
The data of the body shape, size, structure of buccal apparatus, macro- and micronucleus, as well as the somatic
ciliature showed that the parasitic ciliate was similar to Parauronema virginianum. The molecular phylogenetic
characters were analyzed to further determine the classification of the parasitic ciliate. The 18S rDNA of the ciliate
was sequenced (GenBank accession number is FJ595488), and it only had 8 different bases compared with those of
P. virginianum. They shared 99% similarity insequence. The 18S rDNA of the ciliate was also compared with those
of 14 related ciliates. Phylogenetic dendrogram was constructed based on the genetic distance analysis, which re-
vealed that this organism and P. virginianum clustered into one branch, with their genetic distance of 0.005. Based
on the obtained results, the isolated ciliate was identified as a Parauronema-similar taxon, that is, P. cf. virgi-

nianum.
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