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MITOGENOME ANNOUNCEMENTS

Complete mitochondrial genome of the megamouth shark Megachasma
pelagios (Chondrichthyes, Megachasmidae)
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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
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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.

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.
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All genes were encoded on the H-strand with the exception of one
protein-coding gene (ND6) and eight tRNA genes (tRNA®™,
IRNA™, (RNA™", (RNAS*, tRNA™", tRNAS" VN tRNA®" and
tRNA"™). The base composition was counted using MEGAS
(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 tRNAS“™SY) The two ribosomal RNA
genes, 125 rRNA (955bp) and 16S rRNA (1668 bp), located
between tRNA™ and tRNA*“YUR) genes and were separated by
the tRNAY gene as seen in other vertebrates (Table 1). ND5 and
NDG6 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,
ATPS8, ATP6, COIIll, ND4L and NDS5) and TAG (NDG6). The
remaining protein-coding genes end with the incomplete stop
codons representing as ‘I" (COIl, ND3, ND4 and Cyt b).
The origin of L-strand replication (Op), in M. pelagios, was
located between the TRNA*™ and tRNA"* 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).
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Table 1. Characteristics of the mitochondrial genome of Megachasma pelagios.

Position Codon .
Intergenetic
Gene From To Length (bp) Start Stop nucleotides™ Strandf
{RNAT"e 1 66 66 - H
128 rRNA 67 1021 955 0 H
{RNAY! 1019 1090 72 -3 H
16 S rRNA 1091 2758 1668 0 H
{RNALe(UUR) 2758 2832 75 -1 H
NDI 2833 3807 975 ATG TAA 0 H
{RNA™" 3810 3878 69 2 H
{RNAC™ 3877 3948 72 -2 L
tRNAM¢! 3949 4017 69 0 H
ND2 4018 5061 1044 ATG TAA 0 H
tRNAT? 5061 5131 71 -1 H
{RNAA 5133 5201 69 1 L
(RNA™™ 5202 5274 73 0 L
Oy, 5275 5307 33 0 -
{RNA®* 5308 5374 67 0 L
{RNA®" 5376 5445 70 1 L
col 5447 7000 1554 GTG TAA 1 H
tRNASe(UEN) 7002 7072 71 1 L
{RNA™P 7077 7146 70 4 H
coIll 7154 7844 691 ATG T 7 H
{RNAD 7845 7918 74 0 H
ATPS8 7920 8087 168 ATG TAA 1 H
ATP6 8078 8761 684 ATG TAA -10 H
colll 8761 9546 786 ATG TAA -1 H
{RNA®Y 9549 9618 70 2 H
ND3 9619 9967 349 ATG T 0 H
{RNA™S 9968 10,037 70 0 H
NDAL 10,038 10,334 297 ATG TAA 0 H
ND4 10,328 11,708 1381 ATG T -7 H
{RNA™ 11,709 11,777 69 0 H
{RNAS¢TACY) 11,778 11,844 67 0 H
tRNAE(CUN) 11,845 11,916 72 0 H
ND5 11,917 13,755 1839 ATG TAA 0 H
ND6 13,738 14,262 525 ATG TAG —-18 L
tRNA®™ 14,263 14,332 70 0 L
Cytb 14,335 15,478 1144 ATG T 2 H
(RNAT" 15,479 15,552 74 0 H
(RNAT™ 15,555 15,623 69 2 L
D-loop 15,624 16,694 1071 0 -

*Numbers correspond to the nucleotides separating different genes. Negative numbers indicate overlapping nucleotides between adjacent genes.

tH and L denote heavy and light.
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