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ABSTRACT

The complete mitochondrial genome of Polypedilum unifascium (Diptera: Chironomidae) was deter-
mined by lllumina sequencing technology. The whole mitogenome is 16,452bp in length with an

ARTICLE HISTORY
Received 27 April 2021
Accepted 15 June 2021

A+T bias of 79.3%, and contains 13 protein-coding genes (PCGs), 22 transfer RNAs (tRNAs), and two

ribosomal RNAs (rRNAs). All PCGs start with ATN codon and use TAA as the stop codon. Gene arrange-
ment of the 13 PCGs is identical to that of other known Chironomidae mitochondrial genomes. The
resultant Bayesian inference and maximum-likelihood trees based on the sequence data of 13 PCGs

support its close relationship with P. vanderplanki.

The aquatic chironomids, commonly known as non-biting
midges are often the dominant group among freshwater
benthic invertebrates. The family Chironomidae consists of
diverse species which are used as biomonitors of water qual-
ity (Saether 1979). The species identification and phylogen-
etic analysis of chironomids mostly rely on morphologic
characteristics, as well as molecular makers especially mito-
chondrial genomes. Nevertheless, only three valid mitochon-
drial genomes have been deposited in public database
GenBank of NCBI. In a biodiversity survey at Lishui, China, a
species of Chironomidae, Polypedilum unifascium, was found.
P. unifascium was first described in Japan, and continuously
recorded in Korea, China, and Russian Far East (Zhang et al.
2016; Song et al. 2017). So far, mitochondrial genome of this
species has not been reported.

This article reports the complete mitochondrial genome of
P. unifascium. The larvae were collected from fresh water
sediment at Lishui, Zhejiang, China (27°45'16"N, 119°11/15”E)
on August 2020. The specimens are deposited at the College
of Life Sciences, Taizhou University (www.tzc.edu.cn, Xin Qj,
gixin0612@tzc.edu.cn) under the voucher number BSZ13.
Genomic DNA was extracted from the abdomen of a larva
using DNeasy Blood & Tissue Kit (Qiagen, Hilden, Germany)
and subjected to conduct next-generation sequencing at
lllumina NovaSeq 6000 platform. The raw reads were filtered
by Trimmomatic version 0.39 (Bolger et al. 2014) and the
clean reads were assembled by SPAdes version 3.14.1
(Bankevich et al. 2012). The assembly mitochondrial genome
sequence was annotated with MITOS web server (Bernt et al.
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2013) and tRNAscan-SE (Lowe and Chan 2016). Some annota-

tions were corrected manually.
The complete mitochondrial genome of P. unifascium is

16,452bp in length, and contains 13 protein-coding genes
(PCGs), 22 transfer RNAs (tRNAs), and two ribosomal RNAs
(rRNAs). The overall base composition is 40.4% A, 38.9% T,
7.9% G, and 12.8% C. All the PCGs start with ATN codon, and
use TAA as the stop codon. Gene arrangement of the 13
PCGs is identical to that of other known Chironomidae mito-

chondrial genomes.
To reveal the phylogenetic position of P. unifascium,

nucleotide sequences of the 13 PCGs from P. unifascium and
10 closely related Culicomorpha species, as well as an out-
group Ptychoptera minuta (Ptychopteromorpha; MT410803),
were used to construct phylogenetic trees. The sequences
were multiple aligned using MUSCLE (Edgar 2004) in software
MEGA version X (Kumar et al. 2018), and conserved blocks
were identified by Gblocks version 0.91b (Talavera and
Castresana 2007). The phylogenetic relationships were recon-
structed using the Bayesian inference and maximum-likelihood
methods through MrBayes version 3.2.6 (Huelsenbeck and
Ronquist 2001) and RAXML version VI (Stamatakis 2014). The
resultant trees shared the same topologies and revealed that
P. unifascium belonged to Chironomidae and was in close
association with P. vanderplanki (Figure 1). This work provides
molecular characterizations of P. unifascium and contributes to
the phylogenetic analysis of Chironomidae.
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Figure 1. Bayesian inference and maximum-likelihood phylogenetic trees inferred from the nucleotide sequence data of mitogenomic 13 PCGs. The numbers at the
nodes indicate the posterior probability values of Bayesian inference tree and the bootstrap values of maximum likelihood tree.
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