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Cloning and Sequence Analysis of Mitochondrial CO I and
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Abstract Mitochondrial DNA  mtDNA  from the liver tissue of Takifugu fasciatus was prepared as template. The
mitochondrial cytochrome oxidase [l gene CO Il and its connected tRNA genes were amplified by PCR with a pair
of specific primers which were designed based on the same gene of T'. rubripes from the GenBank. A sequence with
a total length of 870 bp including 691 bp nucleotides of CO Il gene and partial sequences at both sides was cloned.
The CO 1l gene of T. fasciatus was proved to have good homology with the other 11 species of fishes recorded in the
GenBank and it has 99.0% homology with T'. rubripes. The percent of A and T 56% was similar with that of the
other 11 species 55% — 62% . The pattern of codon usage of the CO I[ gene was less biased. The phylogenetic
tree based on the homology of mitochondrial CO II gene sequences is basically consistent with that obtained from
morphological taxonomic results. Assumed secondary structures of tRNA™" and tRNA™ genes suggest that they have
the classical cloverleaf structures with high rates of complementary base at each arm.
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Table 1 Comparison of homology % of CO Il genes in T. fasciatus and other species

GenBank
Taxonomy Species
Accession number in GenBank The nucleotide homology % The amino acid homology %
fil Takifugu rubripes AJ421455 99.0 99.1
fif Masturus lanceolatus AP006239 81.8 92.3
fiy Mola mola AP006238 81.1 9.3
Thunnus thynnus AP003091 80.4 92.3
Salmo salar U12143 79.1 90.4
Acipenser stellatus AJ585050 78.4 89.4
Anguilla japonica AB038556 76.3 86.5
Paralichthys olivaceus AB028664 75.3 83.4
it Gambusia affinis APO04422 74.7 86.0
Squalus acanthias Y18143 74.5 88.4

Cyprinus carpio X61010 72.9 88.4
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Fig.3 Complete nucleotide and deduced amino acid sequences of T'. fasciatus
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6 il coll tRNA -5

2 fif 11 ol
Table 2 Comparison of base composition and codons of CO Il genes in T. fasciatus and other species
A+T A+T A+T A+T G+C/A+T
_ A Ratioof A+T  Ratioof A+T  Ratio of A+T
L. Nucleotide Number of Ratio of ) \ 4 .
Species . . on the 1% on the 2™ on the 3" Ratio of
length amino acid A+T % . . K .
site % site % site % rich codons
Takifugu fasciatus 691 230 56 42 66 59 0.82
Takifugu rubripes 691 230 56 42 66 59 0.80
Mola mola 691 230 56 42 66 59 091
Masturus lanceolatus 691 230 55 42 66 58 0.91
Thunnus thynnus 691 230 56 42 66 60 0.81
Cyprinus carpio 690 230 57 41 66 62 0.90
Anguilla japonica 691 230 58 42 66 67 0.88
Gambusia affinis 691 230 56 41 66 64 0.80
Paralichthys olivaceus 691 230 56 49 67 71 0.87
Salmo salar 691 230 56 43 67 59 0.90
Acipenser stellatus 691 230 55 41 66 57 0.83
Squalus acanthias 691 230 62 43 66 58 0.76
2 11 coll 11 A+T 55% ~ 58%
690 ~ 691 230 co A+T 62%
II 11 co 1l
11 co 1l A29.0% T 26.8% C 27.7% G 16.5%
ATG fi coll
‘T polyA T T=38.0%
i co 1l G G=6.8% A C
A+T 56% A 28.1% T A=36.3% C=33.1% 3

27.1% C 29.7% G 15.2%

3 12 col
Table 3 Numbers and frequencies of nucleotide substitution in CO Il genes between T'. fasciatus and other species

The 1% site The 2" site  The 3" site All sites The 1*" and the 2™ sites

Comparison of varied nucleotide sites % 32.0 9.13 4.8 4.3 20.6
Transition TS 17 2 59 78 19
Transversion TV 5 2 49 56 7

Total nucleotide substitution 22 4 108 134 26

Total of bases 231 230 230 691 461
Frequencies of nucleotide substitution % 9.52 1.74 46.9 19.4 5.63

/ TS/TV 3.20 1.10 1.20 1.40 2.15
A Ratio of A % 23.0 27.7 36.3 29.0 25.4
C Ratio of C % 26.7 23.4 33.1 27.7 25.1
G Ratio of G % 31.7 10.9 6.8 16.5 21.3
T Ratio of T % 18.5 38.0 23.8 26.8 28.3
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Fig.4 The phylogenetic trees derived from the CO II nucleotide sequences of T. fasciatus
and other 11 kinds of fish Up NJ Tree Down MP Tree
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