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Sequence Analysis of Mitochondrial COI Gene in Three Dolphin Species
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Abstract Mitochondrial cytochrome oxidase subunit | ~ COI gene fragments were amplified from dolphins Tursiops
truncatus  Sousa chinensis and Steno bredanensis using PCR technique. The PCR products which were about 700 bp
long were directly sequenced.Then 643 618 and 618 bp nucleotide sequences were determined for the three dolphin
species respectively after excluding the primer sequence. The average base compositions were 31.07% 26.13%
27.27% and 15.50% for T C A and G respectively with GC content being 41.63% . Base G content was much
lower than the others. Alignment with nine homologous sequences of nine cetacean species in GenBank revealed 141
parsimony-informative sites and 43 singletons among 597 truncated alignment sites but no insertion/deletions were
observed. The sequence divergences among the 12 species varied greatly ranging from 2.1% to 17.1% . The 597 bp
nucleotide sequence encoded 199 amino acids among which there were nine amino acid mutations and one of them
can be used to discriminate Odontoceti from Mysticeti species The NJ tree indicated that Family Delphinidae was a
monophyletic group and T'. fruncatus was closely related to S. chinensis . These observations suggest that COI gene is
useful in species identification and phylogenetic study of cetaceans.
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GenBank / /
1 * Pantholops Ts/Tv rations Kimura
hodgsonii  DQ191826 * Cervus elaphus UPGMA
AB245427 2 unweighted pair-group method of arithmetic
GenBank 9 1 9 means  NJ  neighbor-joining ME  minimum
MEGA3 * evolution MP  maximum parsimony
variable sites Bootstrap 1 000
parsimony informative sites singleton
sites base composition
1 GenBank

Table 1 Species GenBank accession numbers and base compositions of samples used in this study

GenBank Base composition % GC %
Family Genus Species Number  Accession no. T C A G GC content
2 ) 30.8 263 27.6 15.2 41.5
Delphinidae Tursiops T. truncates Do22631
2 ; 30.7 26,6 27.6 15.1 41.7
Sousa S . chinensis Do22632
Steno S bredanensis 1 DQ922633 " 31.7 255 266 16.2 41.7
1 AJ554061 31.0 263 28.0 14.7 41.0
Lagenorhynchus L. albirostris .
1 554063 29.1 27,5 263 17.1 44.6
Phocoenidae Phocoena P . phocoena Al
Monodontidae Monodon M . monoceros ! Al334062 8.3 2.1 278 15.7 438
1 AP0O06472 26.6  29.8 27.8 15.7 45.5
Balaenidae Balaena B . mysticlus
Fubalaena B australis 1 DQO95155 27.3  29.1 27.8 15.7 4.8
1 AP006475 29.1 2715 27.6 15.7 43.2
Neobalaenidae Caperea C . marginata
1 X6114 27.1  29. 28. 15. 4.
Balaenopteridae Balaenoptera B. physalus 61145 9:3 8.0 5.6 ?
. 1 AP006467 28.0 28.8 26,6 16.6 45.4
Megaptera M . novaeangliae
Eschrichtiidae Eschrichtius E . robustus ! 6471 2.5 303 271 16.1 46.4
" From this study.
BLAST
2
COl
2.1 PCR 2 2
3 GenBank
5 1 12

643 618 618 bp G 14.7% ~17.1% 3
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Fig. 1 Variable sites of nucleotide A and amino acid B of mitochondrial COI gene in 12 cetaceans
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Table 2 Numbers percentage of variable sites below diagonal and pairwise genetic distances above diagonal

among 12 cetaceans as revealed by mitochondrial COI gene based on Kimura two-parameter model

Species 1 2 3 4 5 6 7 8 9 10 11 12
L - 0.042 0.053 0.056 0.125 0.146 0.161 0.165 0.172 0.183 0.181 0.174
T. truncates
2. 24
Lo - 0.072 0.081 0.139 0.157 0.176  0.181 0.181 0.171  0.188 0.183
S . chinensis 4.0
3. 30 40 0.083 0.146 0.148 0.181 0.195 0.18 0.202 0.202 0.195
S . bredanensis 5.0 6.7 ' ’ ’ ’ ’ ’ ’ ' ’
4. 32 45 46
L. albirostris 54 75 77 - 0.135 0.167 0.152 0.156 0.159 0.174 0.182 0.175
5. 67 74 77 72
M monoceros 1.2 .4 2.9 2.1 - 0.132 0.153 0.153 0.171 0.163 0.184 0.146
6. 77 82 78 87 70
- .1 .1 .1 .1 .1 .1
P . phocoena 12.9 13.7 13.1 14.6 11.7 017770179 0.19  0.188 0.198 0.183
7. 84 91 93 80 80 91
E . australis 14.1 15.2 15.6 13.4 13.4 15.2 ) 0.028  0.095  0.103 0.09 0.098
8. 86 93 99 82 80 92 16
- . .091 . .
B . mysticelus 14.4 15.6 16.6 13.7 13.4 15.4 2.1 0.085 0.09 0.09 0.098
9. 89 93 96 83 88 929 51 47
- 0.130 0.113 0.125
C . marginata 14.9 15.6 16.1 13.9 14.7 16.6 8.5 7.9
10. 94 8 102 0 85 96 56 50 [§
o ? o - 0.062 0.103
B. physalus 15.8 14.9 17.1 15.1 14.2 16.1 9.4 8.4 11.6
11. 93 96 102 93 94 100 54 54 61 35 0.095
M . novaeangliae ~ 15.6 16.1 17.1 15.6 15.8 16.8 9.1 9.1 10.2 5.9 '
12. 90 94 99 90 77 94 54 54 67 56 52
E . robustus 15.1 15.8 16.6 15.1 12.9 15.8 9.1 9.1 11.2 9.4 8.7
T.truncates
S.chinensis Delphinidae ## Kt
Sp . Odontoceti
.bredanensis .
L.albirostris W H
M.monoceros Monedontidae — F R}
100 P.phocoena—Phocoenidae 7% K5}
| |100 E.australis I . e
}?5?, B.mysticelus Balaenidae J 4R
5 C.marginata— Neobalaenidae /> i B8 FtH Mysticeti
T3 b;;-rohbmtl”s-* Eschrichtiidae ZRf5A BEHIE H
9 99 M.novaeangliae Balaenopteridae AUt
P.hodgsonii ]
C.elaphus ]Amodactyla
fBERE
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Fig. 2 The NJ tree of 12 cetaceans based on partial mitochondrial COI gene sequences
NJ UPGMA ME  MP

The numbers from top to bottom represent bootstrap values of NJ UPGMA ME and

MP trees respectively with 1 000 replications.
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