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Genetic differentiation of oyster from Qinzhou Bay based on
mitochondrial cytochrome oxidase subunit | gene
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Abstract:[Objective] Preliminary understanding of genetic diversity,its classification and condition of
systemic evolution of oyster from Qinzhou Bay of Guangxi was made. [Method) 37 white meat oyster and
29 red meat oyster were used as experimental materials from Qinzhou Bay of Guangxi. Mitochondrial cyto-
chrome oxidase subunit I (COI) gene fragment were amplified using PCR technique and aligned of se-
quence, detecting genetic diversity of oyster,and calculating genetic distance between different haplotypes
of oyster and 4 kinds of oyster in GenBank. Clustering analysis could build NJ and UPGMA phylogenetic
tree. [Result] The mitochondrial cytochrome oxidase subunit COI gene fragment PCR products of 66 white

meat oyster and red meat oyster were about 600 bp long,535 bp nucleotide sequences were determined for
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oysters after being purified and excluded the primer sequence; The average base compositions were T
37.5%,C18.2%,A 23.8%.,G 20.5% ,A+T 60.5%,C+G 39.5% respectively, A+ T content were higher
than G+ C content. By using DNAStar to align and compare the sequences of the 66 individuals with each
other,4 polypeptide sites were detected in white meat oyster,including 3 transition sites and 1 transversion
sites. There were 4 haplotypes. 26 polypeptide sites were detected in red meat oyster,including 13 transi-
tion sites and transversion sites each,and there were 3 haplotypes. Genetic distances between COI sequence
of C. hongkongsis and white meat oysters were 0. 000; Genetic distances between COI sequence of C. ariak-
ensis and red meat oysters were 0. 011;Genetic distances between white meat oysters and red meat oysters
were 0. 146. NJ and UPGMA phylogenetic trees showed that the genetic relationship between white meat
oysters and red meat oysters were far, white meat oysters and C. hongkongsis assembled a branch,the same
to red meat oysters and C. ariakensis. [Conclusion] The sequence character, genetic distance and phyloge-
netic trees indicated that COI gene is useful in species identification and phylogenetic analysis of oyster.
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Table 1 Base composition of COI gene fragments of oyster from Qinzhou Bay %
Fh2& Species A G T C A+T C+G
9 A 45 White meat oyster 23.7 20.4 38.4 17.5 60. 4 39.6
2T 4G Red meat oyster 23.9 20. 6 36.6 18.9 60. 6 39.4
SE Average 23.8 20.5 37.5 18.2 60.5 39.5
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Table 2 Genetic distance of COI gene fragments among the two oyster of seven haplotypes and the four oyster in GenBank
$i HFWE K- A A 7
: w w1 W2 w3 W4 R RI R2 R3 LR 5 BRI 5
Opyster . P . < e
C. ariakensis C. gigas C.nippona C.HG
W 0
W1 0.002 0
W2 0.002 0.004 0
w 0.002 0.004 0.004 0
W14 0.002 0.004 0.004 0.004 0
R 0.146 0.148 0.146 0.146 0.148 0
R1 0. 150 0.153 0. 150 0. 150 0.153 0. 006 0
R2 0.143 0. 146 0.143 0.143 0.145 0.002 0.008 0
R3 0.189 0.192 0.189 0.189 0.192 0.054 0. 060 0.056 0
. "
fi EEH-TJE 0.158 0.161 0.158 0.158 0.160 0.011 0.015 0.013 0.062 0
C. ariakensis
j((:Fifjf\yE 0.137 0.139 0.137 0.139 0.137 0.152 0.154 0.154 0.199 0.164 0
H
EZIKEH:% 0.125 0.127 0.127 0.127 0.122 0.151 0.151 0. 148 0.214 0.164 0.169 0
C. nippona
%:(‘%ﬁ;—(wﬁ 0.000 0.002 0.002 0.002 0.002 0.146 0.150 0.143 0.189 0.158 0.137 0.125 0

TE W, s WL~ W4, 23 510 11 P07 B A5 R 1~ 45 R, 20 WG 3 R1~R3. 23 B 21 A A W5 B4 0 1~3,

Note: W. White meat oyster; W1 — W4, White meat oyster haplotype 1—4;R. Red meat oyster; R1—R3. Red meat oyster haplotype 1—3.
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Fig.4 UPGMA phylogenetic trees based on COI gene sequences of white meat oyster four haplotypes,

red meat oyster three haplotypes and the four oyster in GenBank
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