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ABSTRACT

Taxonomic status and phylogenetic position of some skippers within Hesperiidae remains a controver-
sial issue, here, we sequenced and analyzed the complete mitochondrial genome (mitogenome) of
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Abraximorpha davidii, one of species in Hesperiidae. This mitogenome is 15,469 bp long and encodes

13 protein-coding genes (PCGs), 22 transfer RNA genes (tRNAs), and two ribosomal RNA unit genes
(rRNAs). The overall base composition of the mitogenome is A 40.2%, T 41.4%, C 11.2%, and G 7.2%,
with a high A+T content of 81.6%. Except for cox1 starting with CGA, all other PCGs start with the
standard ATN codons (seven ATG and five ATT). Most of the PCGs terminate with the stop codon TAA,
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whereas cox1, cox2, nad5, and nad4 end with the incomplete codon T—. Phylogenetic analysis showed
that A. davidii is closely related to Daimio tethys and Tagiades vajuna, then this clade clusters

Ctenoptilum vasava and Celaenorrhinus maculosa.

The family Hesperiidae, commonly known as ‘skippers’ or
‘skipper butterflies’, includes around 4000 species, currently
distributed among 567 genera (Warren et al. 2008).
Compared to other butterflies, this group of species have dis-
tinct morphological and behavioral characteristics, such as
the short stout bodies, hooked antennae, and rapid skipping
flight (Hao et al. 2012). Abraximorpha davidii (Mabille, 1876),
one species in subfamily Tagiadinae of Hesperiidae, with dark
brown markings on white wing surface, usually feed on herb-
aceous plants of family Rosaceae. Abraximorpha is a small
South Asian genus of skippers, A. davidii can be found in
Sichuan, Shaanxi, Hubei, Zhejiang, Jiangxi, and Anhui in
China. Mitogenome can be utilized in research on taxonomic
resolution, population genetic structure, phylogeography,
and phylogeny. For further study on population genetic
structure of A. davidii, we sequenced the complete mitoge-
nome of A. davidii from Jiangxi Province, and this can pro-
vide essential DNA molecular data for further phylogenetic
and evolutionary analysis of Hesperiidae.

Specimens of A. davidii were collected from Ji'an City,
Jiangxi Province, China (26°38'N, 114°16E, July 2019) and
were stored in Entomological Museum of Qinghai Academy
of Agricultural and Forestry Sciences (accession number
QHAF-EADO06, Dr. Yunxiang Liu, email: 17791394452@163.
com). Total genomic DNA was extracted from tissues using
DNeasy DNA Extraction kit (Qiagen, Hilden, Germany). A pair-

end sequence library was constructed and sequenced using
lllumina HiSeq 2500 platform (lllumina, San Diego, CA), with
150 bp pair-end sequencing method. A total of 19.6 million
reads were generated and had been deposited in the NCBI
Sequence Read Archive (SRA) with accession number
SRR12805523. With the mitochondrial genome of
Celaenorrhinus maculosa (KF543077) employed as reference,
raw reads were assembled using MITObim v 1.7 (Hahn et al.
2013). By comparison with the sequences of other
Hesperiidae species from GenBank, the mitogenome of A.
davidii was annotated using software GENEIOUS R11
(Biomatters Ltd., Auckland, New Zealand).

The complete mitogenome of A. davidii is 15,469 bp in
length (GenBank accession no. MT371044), and contains the
typical set of 13 PCGs, two ribosomal RNA (rRNA), and 22
transfer RNA (tRNA) genes, and one non-coding AT-rich
region. Gene order is conserved and identical to most other
previously sequenced Hesperiidae butterflies (Kim et al. 2014;
Zhang et al. 2017; Han et al. 2018; Jeong et al. 2019; Ma
et al. 2020; Zhang et al. 2020). The overall base composition
of the mitogenome is A 40.2%, T 41.4%, C 11.2%, and G
7.2%, with a high A+T content of 81.6%. The lengths of 22
tRNA genes vary from 62bp (trnS7) to 72bp (trnD). The
lengths of rrnL and rrnS in A. davidii are 1360 and 766 bp,
with the AT contents of 85.3% and 85.0%, respectively.
Except for cox7 strating with CGA, all other PCGs start with
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Pieris rapae GQ398376 | Pierinae
Polyura narcaeus MW 683125 | Charaxinae
Dodona eugenes MT890732 |Nemeobiinae
Japonica lutea KM655768 | Theclinae
Papilio protenor KY272622 ’ Papilioninae Ouignonps
Macrosoma conifera MT852025 |Hedylidae
Emmelina monodactyla KJ508063 |Pterophorinae
Zeuzera multistrigata KX364098 | Zeuzerinae
Phthorimaea operculella MW540822 | Gelechiinae
Amesia sanguiflua MK224510 ‘ Chalcosiinae
Choaspes benjaminii KJ629164 Cocliadinae
Hasora anura KF881049

Euschemon rafflesia KY513288

Pyrgus maculatus KP689265 Pyrginae
Erynnis montanus KC659955

Lobocla bifasciata KJ629166 Eudaminae
Celaenorrhinus maculosa KF543077

Ctenoptilum vasava JF713818

Abraximorpha davidii MT371044 Tagiadinae
Tagiades vajuna KX865091

Daimio tethys KJ629165

Carterocephalus silvicola KJ629163 Heteropterinae
Leptalina unicolor MK265705

Rachelia extrusus MN919192 | Trapezitinae
Barca bicolor MH985708 )
Apostictopterus fuliginosus MH985707 Heteropterinae
Malaza empyreus MN919190 | Malazinae
Ochlodes venata HM243593

Potanthus flavus KJ629167

Parnara guttata JX101619 Hesperiinae
Notocrypta curvifascia MH763665

Lerema accius KT598278

Figure 1. Phylogenetic relationships based on the 13 mitochondrial protein-coding genes sequences inferred from RaxML. Numbers on branches are bootstrap sup-

port values (BS).

the standard ATN codons (seven ATG and five ATT). Most of
the PCGs terminate with the stop codon TAA, whereas cox1,
cox2, nad5, and nad4 end with the incomplete codon T—.
Phylogenetic analysis was performed based on the nucleo-
tide sequences of 13 protein-coding genes (PCGs) from 32
Lepidoptera species. Alignments of individual genes were
concatenated using SequenceMatrix 1.7.8 (Vaidya et al. 2011).
Optimal nucleotide substitution models and partition strat-
egies were chosen by PartitionFinder v1.1.1 (Lanfear et al.
2012). Following the partition schemes suggested by
PartitionFinder, phylogenetic tree was constructed using
raxmIGUI 1.5 (Silvestro and Michalak 2012), and the node reli-
ability was assessed by performing 1000 rapid bootstrap rep-
licates. Phylogenetic analysis showed that A. davidii was the
sister taxon to a clade containing Daimio tethys and Tagiades
vajuna, and the three taxa together are sister to Ctenoptilum
vasava (Figure 1). This phylogenetic analysis was consistent
with the previous work (Li et al. 2019; Zhang et al. 2019), A.
davidii, D. Tethys, T. vajuna, C. vasava, and Celaenorrhinus

maculosa belong to Tagiadinae, and Pyrginae was still a
monophyletic group.
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