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The complete mitochondrial genome of Tachysurus virgatus (Oshima 1926)
(Siluriformes: Bagridae) and its phylogenetic status
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ABSTRACT
Tachysurus virgatus (Oshima 1926) is a small and benthic Bagridae species that resides in the Southern
China and Viet Nam. Currently, limited published genetic information has hindered our understanding
of this species. In the current study, the complete mitochondrial genome of T. virgatus was determined
using next generation sequencing, which was 16,524 base pairs (bp) in length and identical to most
genomes of bony fishes. Phylogenetic analyses supported four clades (I, II, III, and IV) occurring in the
family Bagridae and T. virgatus formed an independent clade that was sister to the clades I and II.
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Tachysurus virgatus (Oshima 1926), a catfish species within
the family Bagridae, is a small and benthic species that
mainly resides in the Southern China and Viet Nam (Chu
et al. 1999; www.fishbase.org). This species seems to be likely
neglected due to its low economic value. To date, thus, rare
genetic analyses have been conducted for this species, which
limits our understanding of this species, particularly in gen-
etic aspects. In this study, we determine the whole mitochon-
drial genome of T. virgatus for the first time using next
generation sequencing technology.

The sample of T. virgatus was captured during December
in 2019 at Zhaoqing (23.041N, 112.467E) city, Guangdong
Province, China, which locates in the middle and lower
Xijiang River. The specimen (voucher number: TWW2019001)
was stored in the fish collection of Pearl River Fisheries
Research Institute, Chinese Academy of Fishery Sciences. A
bit of muscle tissues were preserved in anhydrous ethanol
for DNA extraction. Total genomic DNA was extracted from
muscle tissues using a Genomic DNA Isolation Kit (QiaGene,
Hilden, Germany). The Illumina MiSeq platform was used to
sequence the complete mitochondrial genome (Illumina Inc,
San Diego, CA). We assembled the raw sequence reads into
contigs using SPAdes 3.9.0 (Bankevich et al. 2012). Lastly, the
complete mitochondrial genome was produced with the con-
tigs using SOAPdenovo (Luo et al. 2012).

The complete mitogenome sequence of T. virgatus
(GenBank no.: MT647840) is 16,524 base pairs (bp) in length
and includes 13 protein-coding genes, two rRNA genes, 22
tRNA genes, and a control region. The structural organization
and gene order were identical to other typical teleosts. The
complete mitogenome of T. virgatus and 29 additional mito-
genomes including 27 Bagridae species and two outgroups
belonging to the family Siluridae were aligned using MUSCLE

(Edgar 2004). Valid names of each species were proofread
using Fishbase (www.fishbase.org). All 13 protein-coding
genes were chosen by eye to combine into a single sequence
for phylogenetic analyses. Bayesian inference was used for
phylogenetic analyses using the optimal nucleotide substitu-
tion model (GTRþ IþG), which inferred from MRMODELTEST
version 2.3 (Nylander 2004). The BI analyses were performed
in MrBayes 3.1.2 (Ronquist and Huelsenbeck 2003). The analy-
ses of 20 million generations were run and sampled every
1000 generations, with the first 25% discarded as burn-in.
Furthermore, neighbor-joining tree based on Kimura’s two-
parameter (Kimura 1980) was implemented in MEGA 6.0
(Tamura et al. 2013) using 1000 bootstrap replicates to assess
the branch support.

Both Bayesian tree and neighbor-joining tree yielded four
well supported major clades with high supported values
(clades I, II, III, and IV; Figure 1). Both clades I and II consisted
of species from genera Pelteobagrus and Tachysurus, implying
taxonomic problems occurring in these two genera.
Tachysurus virgatus formed an independent clade (clade III)
and was sister to the clades I and II (Figure 1). From the
above, we suggest that more work on morphological traits
and phylogenetic inferences should be combined together to
better understand the relationships among Bagridae species.
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Figure 1. Phylogenetic tree based on Bayesian inference showing the relationships among 28 Bagridae species based on 13 protein-coding genes. Values on
branches indicate Bayesian posterior probabilities and bootstrap values from a neighbor-joining analyses.
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