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obliquifascia (Lepidoptera: Sphingidae) and phylogenetic analysis
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ABSTRACT

In this study, we sequenced and analyzed the complete mitogenome Dahira obliquifascia to compare
mitogenomic structures and reconstruct phylogenetic relationships. The complete mitogenome
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sequence of D. obliquifascia is circular, 15,939 bp in size and encodes 13 protein-coding genes (PCGs),

2 ribosomal RNA genes (rRNA), 22 transfer RNA genes (tRNA) and a control region (CR). Nucleotide
composition is highly biased toward A+ T nucleotides (80.3%). All 13 protein-coding genes (PCGs) initi-
ate with the standard start codon of ATN and terminate with the typical stop codon TAA/TAG.
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Phylogenetic analyses were performed using 13 protein coding genes (PCGs) showed that D. obliquifas-

cia is closely related to Theretra oldenlandiae.

Dabhira obliquifascia Hampson, 1910 (Lepidoptera: Sphingidae)
is a kind of hawkmoth which is widely distributed in
Southeast Asia. The mitogenome sequence of D. obliquifascia
so far remains unknown. Therefore, we sequenced the com-
plete mitochondrial DNA genome of D. obliquifascia to pro-
vide more comprehensive data for this species and
reconstructed the phylogenetic relationship of Sphingidae.
Dahira obliquifascia was collected from the Menghai
County, Yunnan Province, China (100°03'24”, 21°41'53"), April
17 of 2021, specimens and DNA were deposited in the
Entomological Museum, College of Life Sciences, Anhui
Normal University (https://www.ahnu.edu.cn/, YX, Huang,
huangyx@ahnu.edu.cn) under the accession no. YN20210418.
All animal-related experiments were performed according to
the protocols approved by the Institutional Animal Care and
Use Committee of Anhui Normal University (Grant number
AHNU-ET2021032). A whole genome shotgun (WGS) strategy
was used after the exacted total DNA was quantified.
lllumina Novaseq S6000 platform was employed for sequenc-
ing with a strategy of 150 paired-ends (PE) (Andrews 2020).
The raw paired reads were quality-trimmed and assembled
into the complete circular mitogenome in Novoplasty 2.7.2.
The mitogenome sequence data of D. obliquifascia is avail-
able in the GenBank (https://www.ncbi.nlm.nih.gov/) under
the accession number MZ343807. The mitogenome of D. obli-
quifascia is 15,939 bp in size and includes 13 PCGs, 22 tRNAs,
2 rRNAs and a control region (Cameron 2014). The compos-
ition of D. obliquifascia is similar to many insect

mitogenomes reported previously. D. obliquifascia mitochon-
drial genomes had a total length of 15,939, which were typ-
ical double-chain circular molecular structures. The average
nucleotide composition of overall base composition of the
mitogenome was A: 41.3%, T: 39%, C: 12.4% and G: 7.3%.
The nucleotide composition of all the mitogenomes had a
high A+T content, with an average of 80.3%, showing a
strong A/T bias. In D. obliquifascia, 24 genes (15 tRNAs and
nine PCGs) were encoded by the majority-strand (J-strand)
and 13 genes (4 PCGs, 2 rRNAs and 7 tRNAs) were encoded
by the minority- strand (N-strand). Among the 13 PCGs in the
D. obliquifascia mitogenome, 9 PCGs (nad2, nad3, nadé, cox],
cox2, cox3, atp6, atp8,cytb) are encoded by the J strand, while
the other 4 PCGs are encoded on the N strand. All 13 PCGs
start with ATN and stop with traditional TAA or TAG codons,
which is similar to most other insect mitogenomes (Crozier
and Crozier 1993; Korkmaz et al. 2015).

Tweenty six Sphingidae species were selected to recon-
structed the phylogeny of Sphingidae. Each protein coding
genes were aligned by MAFFT (Katoh et al. 2005). W-IQ-Tree
web server was used to reconstruct the phylogeny under the
ML (maximume-likelihood) method (Trifinopoulos et al. 2016).
The result was clearly exhibited that all the subfamilies of
Sphingidae were monophyly, which was in accordance with
previous study (Wang et al. 2021). Smerinthinae was the
most derived group in Sphingidae, and the most closely
related with Sphinginae (Figure 1). Macroglossinae was recov-
ered as sister to the clade formed by Smerinthinae and
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Figure 1. Phylogenetic relationships within Sphingidae based on 13 protein-coding genes were performed using ML methods.

Sphinginae. In Macroglossinae, Macroglossum stellatarum was
first diverged. D. obliquifascia is closely related to Theretra
oldenlandiae.
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