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ABSTRACT

A non-biting midge Chironomus yoshimatsui has been widely used in ecotoxicology and chemical risk
assessments. In this study, the complete mitochondrial genome (mitogenome) sequence of C. yoshi-
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matsui was determined using short-read next-generation sequencing technologies. The mitogenome

was 15,734 bp in length and consisted of 13 protein coding genes, 2 ribosomal RNAs, and 22 transfer
RNAs. The A+T content was 77.8%. The gene order was identical to the pattern conserved across
Diptera. The mitocgenome sequence obtained in this study provides a useful resource for further evo-

lutionary and ecological studies.

The non-biting midge Chironomus yoshimatsui Martinet
Sublette, 1972 is widely distributed in freshwater environ-
ments in Japan and Korea, and has been used in ecotoxico-
logical studies and chemical risk assessments (Sugaya 1997;
OECD 2004; Ishimota et al. 2020). Despite its ecological and
ecotoxicological value, to date, the sequence information of
this species is available for limited fragments, such as partial
cytochrome ¢ oxidase subunit | (cox7) (Kondo et al. 2016;
Kawai et al. 2019) and heat shock protein 70 (Yoshimi et al.
2002). In this study, we determined the complete mitochon-
drial genome (mitogenome) sequence of C. yoshimatsui, and
performed a phylogenetic analysis among Chironomidae fam-
ily with the publicly available data.

The specimen of Chironomus yoshimatsui was obtained
from laboratory culture at the National Institute for
Environmental Studies, Japan. The laboratory culture origi-
nated from a population that was collected from a drain
ditch at Yumoto, Nikko, Tochigi (36°48'21"N, 139°25'26"E) in
1991 and 1993 (Sugaya 1997) and morphologically identified
as C. yoshimatsui according to Sasa (1978). DNA was
extracted from whole eggs using DNeasy Blood & Tissue Kit
(Qiagen) and sequenced on an lllumina MiSeq with a paired-
end library. The extracted DNA was deposited in the
Ecotoxicity Research Section at the National Institute for
Environmental Studies, Japan (NIES-202106-MID1, Kyoshiro
Hiki, hiki.kyoshiro@nies.go.jp). The sequence data (INSDC
accession number: DRR304759) were trimmed and assembled
using CLC Genomics Workbench (ver. 21.0.4). The raw reads
were trimmed with a Phred score <20 after removal of
adapter sequences and reads containing more than five
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ambiguous nucleotides. Reads shorter than 50 bases were
discarded. The remaining reads were de novo assembled
with the default parameters. The assembled mitogenome
was annotated by MITOS 2 webserver (Bernt et al. 2013) and
by manual comparison with orthologous genes of other
midge species. Phylogenetic analyses were performed based
on 13 protein coding gene (PCG) and 2 ribosomal RNA
(rRNA) sequences in the mitogenome of C. yoshimatsui and
those of other Chironomidae species. Each sequence was
aligned separately using MAFFT (ver. 7.453) with the L-INS-i
option (Katoh and Standley 2013) and then the alignments
were filtered using trimAl (ver. 1.4.1) (Capella-Gutiérrez et al.
2009) with the heuristic method. Maximum likelihood-based
phylogenetic trees were inferred using IQ-TREE (ver. 1.6.12)
(Nguyen et al. 2015) with the ‘-spp’option to allow partition-
specific evolution rates and visualized by FigTree (ver. 1.4.4).
The best-fit model for each PCG was determined by
ModelFinder (Kalyaanamoorthy et al. 2017) implemented in
IQ-TREE, based on Akaike information criteria.

The complete circular mitogenome of 15,734bp was
obtained for C. yoshimatsui (INSDC accession number:
LC641693) with 27x mean coverage. The mitogenome con-
tained typical gene components, including 13 PCGs, 2 rRNAs,
and 22 transfer RNAs (tRNAs). The order of 37 genes was
completely identical to the pattern conserved across Diptera
species such as Drosophila yakuba and D. melanogaster
(Boore 1999). Among 37 genes, four PCGs (nd1, nd4, nd4l,
and nd5), eight tRNAs (trnC, trnF, trnH, trnL [UAG], trnP, trnQ,
trnV, and trnY), and two rRNAs located on the light strand,
and the other 23 genes located on the heavy strand, which
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Figure 1. Maximum likelihood tree based on 13 PCGs and 2 rRNAs in mitochondrial genomes of Chironomidae family. Orange represents the genome obtained in
this study. Drosophila melanogaster and D. yakuba were used as the outgroup. Non-parametric bootstrap values (based on 3,000 times resampling) are shown at

nodes. The scale bar indicates the number of amino acid substitutions per site.

is consistent with the mitogenomes of other Chironomidae
species (Zheng et al. 2021). The ratios of A+T and G+C
nucleotides of 13 PCGs were 75.1 and 24.9%, respectively,
while those ratios of the entire sequences were 77.8 and
22.2%, respectively. All 13 PCGs initiated with the standard
start codons (i.e. ATT, ATA, and ATG) and had complete stop
codons (i.e. TAA). The cox1 sequence was completely identi-
cal to the previously reported partial sequence of cox7 of this
species (accession number: AB740260) collected at Ibaraki,
Japan (Kondo et al. 2016). The maximum likelihood-based
phylogenetic analysis showed that C. yoshimatsui was
grouped with the other two Chironomus species with high
bootstrap values (Figure 1) and these three species were
grouped with other two species belonging to the subfamily
Chironominae (Polypedilum unifascium and Polypedilum van-
derplanki) in one clade within the Chironomidae family.
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Data availability statement

Data that support the findings of this study are openly available at
INSDC nucleotide database with the accession number LC641693, and at
Sequence Read Archives with the accession number PRJDB11895
(BioProject), SAMD00387595 (BioSample), DRX294195 (Experiment), and
DRR304759 (Run).
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