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Abstract:In order to study the phylogenetic relationship among different species in the order of Siluriformes

ribosomal 18S sequences and internal transcribed spacer (including complete ITS1 5. 8S and ITS2) sequences
of six species Siluriformes (Pelteobagrus fulvidraco Leiocassis longirostris  Mystus guttatus Clarias gariepinus

Silurus asotus and Ictalurus punctatus) were analyzed. The homologous sequences of Krypiopterus bicirrhis and
Dinotopterus cunningtoni download from GenBank were also analyzed in this paper. The length of 18S sequences
of these six species was 1 814 —1 842 bp. The homology was over 97% . The length of 5. 8S was 157 bp. The
homology was 99.36% —100% . The length of ITSI was 335 —620 bp with the P. fulvidraco’s the longest and
the I. punctatus’s the shortest; The length of ITS2 was 265 —459 bp with the D. cunningtoni’s the longest and
the 1. punctatus’s the shortest. The homology of each ITS1 sequence was 29.45% —-88.21%  with the highest
between C. gariepinus and D. cunningtoni and the lowest between S. asotus and C. gariepinus. The homology of
each ITS2 sequence was 41.59% -94.07% with the highest between C. gariepinus and D. cunningtoni and
the lowest between S. asotus and C. gariepinus. Phylogenetic tree based on the 18S and ITS sequences of the
eight species including Cyprinus carpio as an outgroup was constructed by neighbor—joining method (NJ).
The results showed that the relationship between Siluridae and Clariidae was the closest and Bagridae had a
little further relationship with Siluridae and Clariidae among the 4 families in this paper. Ictaluridae had the
furthest relationship with the other three families. In Bagridae Leiocassis was close with Pelteobagrus while
Mystus was a little further with them. In Clariidae Clarias was very close with Dinotopterus. In Siluridae

Silurus had a far relationship with Kryptopterus.

Key words:Siluriformes; 18S; ITS; Phylogeny

o ° DNA
N ND1/2 6
PCR
N N o DNA
1 2
7
b
o b
( Siluriformes)
(Actinopterygii) ( Ostariophysi) o
N o DNA
30 DNA

185.5.85  28S

¢ 1 2(ITS1  ITS2)
4 8
o Rubens
( Pelteobagrus fulvidraco)) (P. s 18S  5S rDNA
eupogon) (P. wvachellii) (Trichogaster trichopterus)

(P. nitidus) o o Small ° 188 7



c112¢ Chinese Journal of Zoology 45
0 (Ictalurus punctatus) 188 F:5"-AAGCCATGCAGGTC
o Jansen ' 18S ITS CAAGTACGCA 3’ R :5’'-ATCCTTCCGCAGG
o TTCACCTACGGA-3'. ITS tF:
Riho ! ITS ( Salvelinus 5'-GTAGGTGAACCTGCGGAAGGATCA3' R:
japonicus) 5'-GAGTTTACCACCCGCTTTGGGCTGC ATT3'.
ITS o PCR 25 pl DNA 50 ng
Jousson ITS 25 LA Tag  (Takara )
. PCR :94°C 2 min ;94°C
o . 30 s 55°C 1 min 72°C 2 min 30 ;
ITS2 4 o 72°C 8 min ;4°C o 1%
6 18S ITS ( 0.5 pg/ml EB)
GenBank ( Kryptopterus 3S DNA
bicirrhis AJ876375) ( Dinotopterus ( )
cunningtoni AJ876385) pMD18-T(Takara ) DHS5«
(Cyprinus carpio AF133089) 18S 2
DNA 18S ITS ITS 3
4 8 8 o
185 4 ITS  1.2.3 DNAStar
o EditSeq
NCBI Blast
1 GC
1.1 DNA GC
. HBfi fifi ( Leiocassis N .
longirostris) - (Mystus guttatus) - ot
(Clarias gariepinus) ~ GC o
N (Silurus
asotus) ~ N ] | Clustal W 1. 83 "7
fi o
. Mega 4.0 "* (Neighbore-
GenBank 6 Joining NJ) 19
(Bootstrap) * 1 000
3 .
1.2 2
1.2.1 DNA 3 2.1 GC 18S 6
(Takara DNA PCR
) DNA ., GenBank GQ465834 ~
1.2.2 PCR GQ465845, 18S 1 814 ~
GenBank 1 842 bp GC 55.67% ~56.33% ( 1),
DNA 18S  ITS o ITS 18S.28S



4 188 ITS 8 *113-
Blast 335 ~ 620 bp GC 50.83% ~71.04% ;
GenBank GQ376028 GQ465235 ~ GQ ITS2 265 ~459 bp GC 52.71% ~
465251, 5.88S 74.73% (1)
157 bp GC 57.96% ~59.24% ;1TS1
1 18S ITS1-5.8SATS2 GC
Table 1 The length and GC content of 18S and ITS1-5. 8SHTS2 sequences
185 ITS1 5.8S 1TS2
GC GC GC GC
Length ee Length ee Length oe Length ee
content content content content
(bp) (%) (bp) (%) (bp) (%) (bp) (%)
Pelteobagrus fulvidraco 1 842 56.19 618 ~620 51.13 ~51.94 157 58.60 329 ~335 52.71 ~53.50
Clarias gariepinus 1 820 55.71 ~55.77 612 ~614 68.40 ~68.63 157 58.60 456 ~458 67.90 ~67.98
- pu,nf;[gflmw 1814 ~1822 55.71 ~56.01 335~336 70.83 ~71.04 157 57.96 265 ~273 74.34 ~74.73
Silurus asotus 1 825 55.67 ~55.89 522 ~523 51.05~51.72 157 58. 60 423 ~425 54.23 ~54.50
Leiocassis loizirostris 1841 ~1 842 56.24 ~56.33 543 ~545 50.83 ~51.01 157 58. 60 439 59.45 ~59.91
Mystus guttatus 1821 55.96 496 ~497 70.16 ~70.42 157 59.24 391 ~398 72.73
Kryptopterus bicirrhis 1833 56. 30 408 53.43 157 58. 60 339 73.16
Dinotopterus cunningtoni 1 820 55.77 573 67.71 157 58. 60 459 69. 06
2.2 85.20% fa
2.2.1 Clustal W 1. 83 78.57%  78.59% 70% . 6
8 18S.ITS (
5.88) ( 2) 18S 0
97 % 5.8S 99.36% ~ 2.2.2 DNA
100% . ITS1-5.8STS2 18S 8 18S
43.43% ~92.27% ( 1 3 92%
fifi b
84.54% N fafg ;
; ITS1 ITS2
ITS1 ITS2 90 %
3) ITS1 i °
88.21%
fifg 75.95% 50% ; fifg
ITS2
94. 07 % fifg ITS o
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2 6 18S ITS1-5. 8STS2 (%)
Table 2 The homology of 18S and ITS sequence in six species of catfish
iy L
Pelteobagrus  Letocassts Silurus Ictalurus Mystus Clarias Kryptopterus  Dinotopterus
Species
Sfulvidraco  longirosiris asotus punctatus guttatus gariepinus bicirrhis cunningtoni
. 99.78 99. 18 99.01 98. 68 97.40 98.77 99.10
Pelteobagrus fulvidraco
fifg
. . . . 84.54 99. 40 99.23 98.85 97.57 98.93 99.26
Leiocassis longirostris
B 51.32 51.83 99.29 99.01 97.57 99.51 99.17
Silurus asotus
L]
55.60 59.09 56. 16 99. 12 97.79 97.77 98. 10
Ictalurus punctatus
67.39 68. 64 50. 69 64. 88 97. 68 98.90 99.34
Mystus guttatus
o o 44.28 45.57 46.55 51.65 50. 25 99. 04 99.98
Clarias gariepinus
. 54.22 54.70 70.25 62.03 56.43 51.12 99.07
Kryptopterus bicirrhis
. . . 43.43 44.71 46.51 52.61 50. 49 92.27 52.04
Dinotopterus cunningtoni
ITS1-5. 8STS2 18S o
Below diagonal is the homology of ITS sequence above diagonal is the homology of 188 sequence.
3 6 ITS1.ITS2 (%)
Table 3 The homology of ITS1 and ITS2 sequence in six species of catfish
iy fi
Pelteobagrus  Letocassis Silurus letalurus Mystus Clarias Kryptopterus  Dinotopterus
Species
Sfulvidraco  longirostris asotus punctatus guttatus gariepinus bicirrhis cunningtoni
. 75.95 46. 45 40. 49 43.22 32.65 31.32 30.29
Pelteobagrus fulvidraco
iy
. . . . 85.20 44.88 41.97 41.47 32.50 33.25 31.18
Leiocassis longirostris
.. 55.20 56.28 36.90 36.44 29. 45 35.80 30. 18
Silurus asotus
i
48.18 52.64 50.91 43.06 34.34 34.22 44.50
Ietalurus punctatus
78.57 78.59 59.27 57.53 37.82 31.45 37.30
Mystus guttatus
. L 47.89 49. 14 41.59 58.98 54.72 35.24 88.21
Clarias gariepinus
L 42.81 45.82 60.93 48. 64 45.42 48.53 35.87
Kryptopterus bicirrhis
. . . 2.02 46.70 45.51 69.24 48.15 94.07 48.36
Dinotopterus cunningtoni
1Ts2 ITS1 o

Below diagonal is the homology of ITS2 sequence above diagonal is the homology of ITS1 sequence.
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Fig.1 Phylogenetic tree reconstructed using NJ methods based on 18S sequence data
(BCL) .

The values of Bootstrap confidence level (BCL) of the nodes are indicated above the branch (1 000 replications) .
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Fig.2 Phylogenetic tree reconstructed using NJ methods based on ITS sequence data
(BCL)

The values of Bootstrap confidence level (BCL) of the nodes are indicated above the branch (1 000 replications) .
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