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Complete mitochondrial genome and phylogenetic relationship
analyses of Amphioctopus aegina (Gray, 1849) (Cephalopoda:
Octopodidae)
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Abstract

In this paper, the circular mitochondrial genome of Amphioctopus aegina (Cephalopoda:
Octopodidae) was sequenced. The whole mitogenome of A. aegina was 15 545 base pairs (bp)
in length with a base composition of 42.53% A, 33.26% T, 16.70% C, and 7.51% G. The complete
mitogenome contained 13 protein-coding genes (PCGs), 2 ribosomal RNA genes, 22 transfer
RNA genes, and a major non-coding region. The gene arrangements of A. aegina showed
remarkable similarity to other Octopodidae species reported. The phylogenetic relationships
were reconstructed with the concatenated sequences of the 13 PCGs of the mitochondrial
genome, and illustrated that A. aegina had the closest genetic relatives to A. fangsiao.
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Amphioctopus aegina (Gray, 1849) is a moderate-sized species,
once called Octopus aegina Gray, 1849. It lives on soft substrates
of the subtidal zone ranging to at least 40 m depth and muddy
coastal waters of continental Asia, from China, south to Malaysia
and Indonesia, west to at least Chennai, India (Norman et al.,
2013). Compared with molecular studies, there have been more
documents concentrating on the farming techniques and life cycle
(Ignatius et al., 2011; Osman et al., 2014; Promboon et al., 2011)
in recent years. In this paper, we sequenced the mitochondrial
(mt) genome of A. aegina and analyzed its phylogenetic
relationship with other 27 cephalopods.

The sample was collected from Haikou Fishery Market,
Hainan Province, China. Total genomic DNA of A. aegina was
extracted from muscle by the E.Z.N.A.TM Mollusk DNA Kit
(OMEGA Bio-Tek Company, Norcross, GA). Primers of 13
protein-coding genes (PCGs) and two ribosomal RNA (rRNA)
genes were the same as Octopus conispadiceus (Ma et al., 2014).
The gene annotation was performed referring to the methods used
by Yuan et al. (2012). The complete mtDNA of A. aegina was 15
545 bp (GenBank accession no. KT428877) containing 13 PCGs,
two rRNA genes, 22 transfer RNA (tRNA) genes, and a major

non-coding region (600 bp in length). The mitogenome of
A. aegina shared the similar gene length and gene arrangement
with other reported octopods (Cheng et al., 2012, 2013). Seven
out of 13 proteins were encoded in the plus strand, while the other
six proteins, as well as the two rRNAs were encoded in minus
strand. The overall A + T content of the plus strand was 74.79%.
10 PCGs in the A. aegina mt genome initiated with initiation
codon ATA (cox2, cox3, atp6, atp8, cob, and nad1-4, nad4l),
while cox1, nad5, and nad6 started with ATG. 10 PCGs (cox1-3,
nad2-5, nad4l, atp8, and cob) ended their open-reading frames
(ORF) with TAA, while atp6, nad1, and nad6 ended with TAG.
Twenty-two tRNA genes can fold typical cloverleaf structure,
ranging from 57 to 74 bp. Two tRNA genes (trnN(att) and
trnL3(caa)) existed D-loop replacement. The A + T content of the
tRNA genes was 77.76%. The length of rrnS and rrnL was
1303 bp and 961 bp, respectively.

Besides A. aegina, we also covered the complete mitochon-
drial sequences of other 27 cephalopods in GenBank for
phylogenetic analysis, which was based on the concatenated
nucleotide sequences of the 13 PCGs and performed using
maximum likelihood (ML) method with MEGA5 (Tamura et al.,
2011) under the model of general time reversible. The number of
Bootstrap Replications was 1000. The result (Figure 1) showed
that A. aegina was the closest relative of A. fangsiao, both of
which were sisters to O. vulgaris and two Cistopus species.
In Octopodidae, O. minor was farthest to A. aegina. Meanwhile,
it exhibited relatively distant genetic relationships with the other
octopods, similar to Cheng et al. (2013), which provided more
evidences for the mistaken taxonomic status of O. minor.
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