Taylor & Francis
Taylor & Francis Group

Mitochondrial DNA Part B

RESOURCES

Mitochondrial DNA Part B

Resources

ISSN: (Print) 2380-2359 (Online) Journal homepage: https://www.tandfonline.com/loi/tmdn20

Complete mitochondrial genomes of the smooth
tail nine-spined sticklebacks Pungitius laevis
(Gasterosteiformes, Gasterosteidae)

Baocheng Guo, Takahito Shikano, Cui Wang & Juha Merila

To cite this article: Baocheng Guo, Takahito Shikano, Cui Wang & Juha Merila (2016)
Complete mitochondrial genomes of the smooth tail nine-spined sticklebacks Pungitius
laevis (Gasterosteiformes, Gasterosteidae), Mitochondrial DNA Part B, 1:1, 70-71, DOI:
10.1080/23802359.2015.1137828

To link to this article: https://doi.org/10.1080/23802359.2015.1137828

8 © 2016 The Author(s). Published by Taylor & % Published online: 01 Feb 2016.

Francis.
N
CJ/ Submit your article to this journal &' sl Article views: 290
A
& View related articles (' @ View Crossmark data &'

CrossMark

@ Citing articles: 2 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=tmdn20


https://www.tandfonline.com/action/journalInformation?journalCode=tmdn20
https://www.tandfonline.com/loi/tmdn20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23802359.2015.1137828
https://doi.org/10.1080/23802359.2015.1137828
https://www.tandfonline.com/action/authorSubmission?journalCode=tmdn20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=tmdn20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/23802359.2015.1137828
https://www.tandfonline.com/doi/mlt/10.1080/23802359.2015.1137828
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2015.1137828&domain=pdf&date_stamp=2016-02-01
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2015.1137828&domain=pdf&date_stamp=2016-02-01
https://www.tandfonline.com/doi/citedby/10.1080/23802359.2015.1137828#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/23802359.2015.1137828#tabModule

MITOCHONDRIAL DNA PART B: RESOURCES, 2016
VOL. 1, NO. 1, 70-71
http://dx.doi.org/10.1080/23802359.2015.1137828

Taylor & Francis
Taylor & Francis Group

MITOGENOME ANNOUNCEMENT

3 OPEN ACCESS

Complete mitochondrial genomes of the smooth tail nine-spined sticklebacks
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ABSTRACT

The complete mitochondrial genome sequences of three divergent lineages of the smooth tail nine-
spined stickleback (Pungitius laevis) were obtained with massive parallel sequencing of their genomic
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DNA. The genome sequences were 16574-16 580 bp long, and the gene order and contents were iden-

tical to those of other sequenced Pungitius mitogenomes. Although the mitogenome sequences of all
three P. laevis lineages clustered within the genus Pungitius, they were clearly distinct and showed
divergence comparable to that seen between some Pungitius species.

The taxonomic status and phylogenetic positioning of the
smooth tail nine-spined stickleback Pungitius laevis has been
the subject of considerable debate over the past decades
(Munzing 1969; Gross 1979; Keivany & Nelson 2000). While
some treatments considered it to be a subspecies of the nine-
spined stickleback P. pungitius (Keivany & Nelson 2000), others
have classified it as a taxonomically valid and independent
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species (Kottelat & Freyhof 2007). A recent study based on
partial mitochondrial DNA (mtDNA) fragments revealed the
existence of three highly distinct mtDNA lineages within P.
laevis and suggested that they have diverged 1.4-2.0Mya
(Wang et al. 2015). Access to full mtDNA should help to fur-
ther clarify the evolutionary history and phylogenetic affinities
of these P. laevis lineages.
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Figure 1. A maximum-likelihood tree of 11 Gasterosteidae fishes, including three P. laevis lineages, and an outgroup species (Aulorhynchus flavidus) based on
37 mitochondrial genes. Bootstrap support is indicated at nodes. GenBank accession numbers are indicated in brackets.
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We sequenced genomic DNA of three P. laevis specimens,
each belonging to a different lineage (cf. Wang et al. 2015;
lineage I, 47°25'N, 03°13’E; lineage Il, 45°40'N, 00°14E; lin-
eage lll, 47°32'N, 03°38’E). The lllumina HiSeq2000 platform
was used with 100 paired-end strategy. Depending on the
lineage, between 5.4 and 7.7 million reads were produced
and aligned against the P. sinensis mitogenome (Hwang et al.
2012a) with bwa-0.5.10 (Li & Durbin 2009). In each individual,
100% of the reference genome had onefold coverage;
18.61-99.08% had > 20-fold coverage, with a mean coverage
of 14.58-75.02-fold. The complete mitochondrial genomes of
P. laevis lineages |, Il and Ill are 16576, 16574 and 16 580 bp
in length, respectively (GenBank Accession Nos. KT989567-
69). Each contained 37 genes (13 protein-coding, 22 transfer
RNA (tRNA), two ribosomal RNA (rRNA)) and a control region.
The position and direction of these genes were identical to
those of other Gasterosteidae mitochondrial genomes (Miya
et al. 2001; Kawahara et al. 2009; Hwang et al. 2012a,b).
Most of the protein-coding genes, except ND2, COIl, ND4 and
Cytb, end with a stop codon in all lineages. The overall base

composition of the entire genome in each lineage is
27.6-27.7% for A, 26.9-27.0% for T, 173% for G and
28.0-283% for C. A maximum likelihood tree of 11

Gasterosteidae fishes, including the three P. laevis lineages
and the tube-snout (Aulorhynchus flavidus) as an outgroup
species, was constructed based on the 37 genes using
RAXML v.8.0 (Stamatakis 2014) under the GTR-+ GAMMA
model with 37 gene partitions and 100 thorough bootstrap
replicates. All Pungitius fish formed a single cluster, with the
three P. laevis lineages exhibiting high levels of divergence
from each other (Figure 1). The 37 gene regions (15584 bp)
showed 93.2-98.7% nucleotide identity between the P. laevis
lineages and other Pungitius species (i.e. P. pungitius, P. sinen-
sis and P. kaibarae). Nucleotide identity among the three
P. laevis lineages was 96.2-97.8%.
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