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Abstract

Here we describe the complete mitochondrial genome sequence of the megamouth shark,
Megachasma pelagios, which is an extremely rare species of deepwater shark. The circle
genome (16,694 bp) consists of 13 protein coding, 22 tRNA, 2 rRNA genes and 1 control region.
It has the typical vertebrate mitochondrial gene arrangement.
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Megamouth shark, Megachasma pelagios (Taylor et al., 1983)
is one of the most famous fishes in the twentieth century
(Berra, 1997). This extremely rare deepwater shark is known
distributed in the Indian, Pacific and Atlantic Oceans, including
off sea of Hualien and Taitung County, eastern Taiwan (Lee &
Shao, 2009). Here we present the complete mitochondrial
genome of M. pelagios that was deposited in GenBank with the
accession number KC702506. The megamouth shark specimen
used for this study was caught off Taitung County, eastern
Taiwan on 15 October 2012, and partial alcohol-fixed tissue
specimen was deposited in the Research Museum of
Biodiversity Research Center, Academia Sinica, Taipei,
Taiwan, with the specimen number ASIZP0915911. This is
the 54th confirmed record of this species since the first catch
record in 1976 (FMNH, 2013).

All the experiments were carried out by following the standard
laboratory procedures described by Chang et al. (2013b) with
eight pairs of primers, which are available from the authors on
request. The organization of mitochondrial genome of M. pelagios
is shown in Table 1, which has the typical vertebrate mitochon-
drial gene arrangement (Lin et al., 2012; Miya et al., 2003; Saitoh
et al., 2006). It was sequenced and determined to be 16,694 bp in
size, including 13 typical vertebrate protein-coding genes, 22
transfer RNA genes, 2 ribosomal RNA genes and a control region.

All genes were encoded on the H-strand with the exception of one
protein-coding gene (ND6) and eight tRNA genes (tRNAGln,
tRNAAla, tRNAAsn, tRNACys, tRNATyr, tRNASer(UCN), tRNAGlu and
tRNAPro). The base composition was counted using MEGA5
(Tamura et al., 2011). The overall base composition in descending
order is A (32.23%), T (31.02%), C (23.63%) and G (13.12%) with
36.75% GC content. The AT content is higher than GC content,
which is similar to other fishes (e.g. Chang et al., 2013a,b; Jang-
Liaw et al., 2013a,b,c; Miya et al., 2003). The positions of RNA
genes were predicted by the MITOS (Bernt et al., 2012) and the
locations of protein-coding genes were identified by comparing
with the homologous genes of goblin shark Mitsukurina owstoni
(GenBank accession number NC_011825) and starspotted
smooth-hound shark Mustelus manazo (NC_000890; Cao et al.,
1998). The 22 tRNA genes range from 66 to 75 bp in length and
can fold into a typical cloverleaf secondary structure that was
estimated by the online software tRNAscan-SE v1.21 (Schattner
et al., 2005), except for tRNASer(AGY). The two ribosomal RNA
genes, 12S rRNA (955 bp) and 16S rRNA (1668 bp), located
between tRNAPhe and tRNALeu(UUR) genes and were separated by
the tRNAVal gene as seen in other vertebrates (Table 1). ND5 and
ND6 overlap by 18 nucleotides, whereas they are encoded on the
opposing strand. Except for COI with a GTG start codon, the
remaining 12 protein-coding genes start with an ATG codon.
Nine protein-coding genes in megamouth shark mitochondrial
genome end with complete stop codons, TAA (ND1, ND2, COI,
ATP8, ATP6, COIII, ND4L and ND5) and TAG (ND6). The
remaining protein-coding genes end with the incomplete stop
codons representing as ‘T’ (COII, ND3, ND4 and Cyt b).
The origin of L-strand replication (OL), in M. pelagios, was
located between the tRNAAsn and tRNACys genes within a cluster
of five tRNA genes (WANCY region, Table 1) as in most
vertebrates, which is 33 bp long. D-loop is 1071 bp long and no
repeat set was found (in total 15,624–16,694; checked by online
software ‘‘Tandem Repeats Finder’’; Benson, 1999).

Correspondence: N. H. Jang-Liaw, Animal Department, Taipei Zoo,
Taipei 11565, Taiwan. Tel: +886 2 29382300#203. Fax: +886 2
29363816. E-mail: taco.tw@gmail.com
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