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ABSTRACT

Pareuchiloglanis gongshanensis, a small-sized benthic fish, distributed in southwest China. In the present
study, the complete mitochondrial genome of P. gongshanensis was sequenced to be 16588 bp in
length, including 13 protein-coding genes, 2 ribosomal RNA genes, 22 transfer RNA genes, a control re-
gion and the origin of the light strand replication. The overall nucleotide composition was 30.70% A,
24.11% T, 29.16% C and 16.02% G, with an A+ T bias of 54.82%. The gene composition and the struc-
tural arrangement of the P. gongshanensis complete mitochondrial DNA were identical to most of the
other vertebrates. This will provide a useful tool for understanding the genetic diversity, population
structure and conservation status of P. gongshanensis in the future.

Introduction

Mitochondrial DNA (mtDNA) gene order was proposed to be
quite conserved within vertebrates based on the gene order
of the initial genome sequence (Anderson et al. 1981; Bibb
et al. 1981). Pareuchiloglanis gongshanensis (Siluriformes:
Sisoridae) is an endemic fish species which mainly distributes
in the upper reaches of the Yangtze River and its tributaries
in China. In recent years, the natural resource of this species
has seriously declined, as a result of overharvesting, water
contamination and especially dam construction. In the long
run, a good understanding of the genetic diversity and popu-
lation structure of P. gongshanensis is required in order to es-
tablish adequate management plans for the conservation of
this species. To address these topics, we determined the com-
plete mitochondrial genome sequence of P. gongshanensis for
the first time.

Specimens of P. gongshanensis were collected from
Nujiang River, Yunnan Province in March 2015 and preserved
in 95% ethanol until total genomic DNA was isolated from
the caudal fin by proteinase K digestion followed by the
standard phenol/chloroform method (Sambrook and Russell,
2001) and visualized on 1.5% agarose gel. Twenty sets of pri-
mers were designed for PCR amplification on the basis of
aligned mitogenome sequences of Pareuchiloglanis sinensis
with (Accession NC_024434.1). In order to avoid errors of as-
sembly, the complete mtDNA genome was aligned and
checked with four reported mtDNA genome sequences of
Sisoridae species Creteuchiloglanis kamengensis (Accession
NC_021599.1); Oreoglanis macropterus (Accession
NC_021607.1);  Pseudexostoma  yunnanensis  (Accession
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NC_021604.1) and Pareuchiloglanis gracilicaudata (Accession
NC_021603.1). The assembled sequence was analyzed using
the software MitoAnnotator (lwasaki et al. 2013) and nucleo-
tide composition was calculated by MEGA6 (Tamura et al.
2013).

The complete mtDNA sequence of P. gongshanensis
reported here has been deposited in GenBank under the
accession number KU160626. The mitochondrial genome of
P. gongshanensis is a circular molecule of 16588 nucleotides,
which is similar to other vertebrates, including 13 protein-cod-
ing genes, 2 ribosomal RNA genes, 22 transfer RNA (tRNA)
genes and a non-coding control region (D-loop). The overall
nucleotide composition is 30.70%, 24.11%, 29.16% and
16.02% for A, T, C and G, with an A+ T content of 54.82%,
respectively. Except for a single protein-coding gene (ND6)
and eight tRNA genes (tRNA®", tRNA* tRNA®", tRNAY",
tRNA™", tRNA%®" [UCN], tRNA®Y and tRNAP) encoded on the
L-strand. All the other genes were encoded on the H-strand.
The first non-coding region is 894bp between tRNA”° and
tRNA", and the second one is the origin of light-strand repli-
cation, which extends up to 31 bp. It is located in a cluster of
54RNA genes (the WANCY region) between tRNA*" and
tRNA®” genes.

Furthermore, the termination codon varies with TAA, TA, T
or TAG. Virtually, all of the 13 protein-coding genes show the
regular initiation codon ATG with the sole exception of COI
and ND3 which started with GTG. Six protein-coding genes
terminated with the complete stop codon TAA (ND1, COI,
ATPase8, ND4L and ND5) or TAG (ND6), while the rest ended
with incomplete stop codon T (ND2, COIl, COIll, ND3, ND4
and Cytb) or TA (ATPase 6) which is quite typical among
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Figure 1. The consensus phylogenetic relationship of the Pareuchiloglanis gongshanensis with other Sisoridae species. Glyptothorax fokiensis, Glyptothorax sinensis,
Glyptothorax trilineatus and Bagarius yarrelli were used as out-group. The numbers along the branches are Bayesian posterior probability and bootstrap values for
neighbor-joining method, estimated for concatenated mitochondrial protein sequences.

mtDNA genes in other fishes (Zhou et al. 2012; Wang et al.
2013).

In addition, the mtDNA sequences of 14 species of fishes
were downloaded from GenBank, Bagarius yarrelli (Accession
NC_021606.1), Glyptothorax fokiensis (Accession NC_018769.1),
Glyptothorax sinensis (Accession NC_024672.1), Glyptothorax
trilineatus (Accession NC_021608.1) were used as an out-group
for phylogenetic analysis. Phylogenetic analyses were per-
formed using the neighbor-joining method in MEGA 6.0
(Kumar et al. 2008). The tree topologies based on complete
mtDNA sequences in this study were identical and were stat-
istically supported by high bootstrap and posterior probability
values (Figure 1). The mitogenome data provided strong sup-
port that P. Gongshanensis was clustered together and form a
sister group with P. sinensis (Accession NC_024434.1), P. graci-
licaudata  (Accession ~ NC_021603.1), P.  yunnanensis
(KP872696.1), O. macropterus (Accession NC_021607.1),
Euchiloglanis kishinouyei (Accession NC_021598.1), C. kamen-
gensis (Accession NC_021599.1). The phylogenetic analyses
yielded convincing evidence that the P. gongshanensis is
located at the bottom position in Pareuchiloglanis species, and
that the tandem repeats might be a feature of the ancestral
teleost lineage.

Acknowledgements

The authors are grateful to thank the Special Project of National Science
and Technology Fundamental Work of China (Grant No. 2012FY112700).

Declaration of interest

The authors report no conflicts of interest. The authors alone are respon-
sible for the content and authorship of this report.

References

Anderson S, Bankier AT, Barrell BG, De Bruijn M, Coulson AR, Drouin J,
Eperon IC, Nierlich DP, Roe BA, Sanger F, et al. 1981. Sequence and
organization of the human mitochondrial genome. Nature
290:457-465.

Bibb MJ, Van Etten RA, Wright CT, Walberg MW, Clayton DA. 1981.
Sequence and gene organization of mouse mitochondrial DNA. Cell
26:167-180.

Iwasaki W, Fukunaga T, Isagozawa R, Yamada K, Maeda Y, Satoh TP,
Sado T, Mabuchi K, Takeshima H, Miya M, et al. 2013. MitoFish
and MitoAnnotator: a mitochondrial genome database of fish with
an accurate and automatic annotation pipeline. Mol Biol Evol.
30:2531-2540.

Kumar S, Dudley J, Nie M, Tamura K. 2008. MEGA: a biologist-centric soft-
ware for evolutionary analysis of DNA and protein sequences. Brief
Bioinform. 9:299-306.

Sambrook J, Russell D. 2001. Molecular cloning - a laboratory manual. 3rd
ed. New York (NY): Cold Spring Harbor Laboratory Press.

Tamura K, Stecher G, Peterson D, Filipski A, Kumar S. 2013. MEGAG6:
Molecular Evolutionary Genetics Analysis version 6.0. Mol Biol Evol.
30:2725-2729.

Wang XY, Cao L, Liang HW, Li Z, Zou GW. 2013. Mitochondrial DNA se-
quence of shorthead catfish (Pelteobagrus eupogon). Mitochondrial
DNA 24:1-2.

Zhou C, Wang D, Yu M, He S. 2012. The complete mitochondrial genome
of  Glyptothorax  fukiensis  (Teleostei,  Siluriformes:  Sisoridae).
Mitochondrial DNA 23:414-416.



	The complete mitochondrial genome of Pareuchiloglanis gongshanensis (Siluriformes, Sisoridae, Pareuchiloglanis): genome characterization and phylogenetic analysis
	Introduction
	Acknowledgements
	Declaration of interest
	References


