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ABSTRACT

Although Gelechioidea is the second most species-rich group of Lepidoptera, comprising ~18,000 spe-
cies, mitochondrial genomes (mitogenomes) have been sequenced from only eight species. In this study,
we determined the complete mitogenomic sequence of the gelechioid Stathmopoda auriferella
(Lepidoptera: Stathmopodidae) for a future phylogenetic study of Lepidoptera. The 15,456-bp-long S.
auriferella genome was the largest among sequenced gelechioids. The cytochrome c oxidase subunit |
(COI) gene had a CGA start codon as most other lepidopteran species do, including the eight gelechioid
species for which datasets are available. An A+ T-rich region (375 bp in length) harbored blocks of con-
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served sequences, which are typically found in lepidopteran insects. Bayesian inference (Bl) phylogeny
using 13 protein-coding genes (PCGs) indicated that S. auriferella belongs to the Stathmopodidae family
and is grouped together with the within-familial species Hieromantis kurokoi with a strong nodal support

(Bayesian posterior probabilities =0.95).

The lepidopteran superfamily Gelechioidea is distributed
worldwide, comprising of 18,489 species in 1428 genera. It is
the second most species-rich group of Lepidoptera (van
Nieukerken et al. 2011) that is important to attaining a better
understanding of higher-level phylogeny (Kaila et al. 2011;
van Nieukerken et al. 2011). Nevertheless, prior to this study,
only eight mitochondrial genomes (mitogenomes) have been
sequenced (Timmermans et al. 2014; Park et al. 2016a, b;
Zhao et al. 2016). Greater focus on additional species from a
diverse taxonomic group is essential to conduct comprehen-
sive mitogenome-based phylogenetic studies on Lepidoptera
(including Gelechioidea).

In this study, we sequenced the mitogenome of the gele-
chioid Stathmopoda auriferella (Lepidoptera: Stathmopodidae)
(Park et al. 1994; Yu & Park 1994). One adult was captured at
Gyeongsangnam-do Province, South Korea (34°45'14” N,
127°58'57"” E) and one hind leg was used for DNA extraction.
Leftover DNA and specimen were deposited at Chonnam
National University, Gwangju, Korea, under the accession
number CNU 6207. Three long overlapping fragments (LFs;
COI-ND4, ND5-IrRNA and IrRNA-COI) were amplified from gen-
omic DNA and 26 short overlapping fragments were subse-
quently amplified using the LFs as templates. The primers
used in this study were all lepidopteran-specific primers that
were previously designed (Kim et al. 2012).

The complete mitogenome of S. auriferella (GenBank acces-
sion number KX138529) (15,456 bp in length) was larger than
those of other sequenced gelechioids that typically range from

15,131 bp (Perimede sp.) to 15,408 bp (Oegoconia novimundi)
(Timmermans et al. 2014; Park et al. 20163, b; Zhao et al. 2016).
The gene arrangement of S. auriferella was identical to that of
other ditrysian Lepidoptera, including gelechioids. Instead of
the ancestral trnl-trnQ-trnM order found in most insects (Boore
1999), the gene arrangement of S. auriferella had the order
trnM-trnl-trnQ (where the underlined indicates gene inversion)
between the A+ T-rich region and ND2 (Timmermans et al.
2014; Zhao et al. 2016; Park et al. 20164, b).

Twelve of the 13 PCGs started with ATN codons (data not
shown); however, the COl gene began with CGA (arginine).
Eleven of the 13 PCGs had a complete stop codon; however,
COIl and ND4 had T as the stop codon (data not shown). The
375-bp A+ T-rich region displayed several lepidopteran-spe-
cific features, such as the ATAGA motif and adjacent poly-T
stretch (21 bp), microsatellite-A/T repeats (one, four and
another 17 TA repeats, respectively), and a poly-A stretch
(intermittently interrupted by T; data not shown).

Phylogenetic analysis using nucleotide sequences of 13
PCGs was conducted with nine species of gelechioids from six
families, including S. auriferella and one species each from
Urodoidea, Tortricoidea, Tineoidea, and Gracillarioidea, which
are phylogenetically close to Gelechioidea (Figure 1). The
Bayesian inference (Bl) method was performed using the
GTR+ GAMMA +1 model in the CIPRES Portal v. 3.1 (Miller
et al. 2010). S. auriferella of the Stathmopodidae family was
grouped together with the within-familial species H. kurokoi
with a high nodal support and Bayesian posterior probabilities
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Figure 1. Phylogenetic tree for apoditrysian and ditrysian superfamilies, including Gelechioidea in the order Lepidoptera. Tree was constructed using nucleotide
sequences of 13 protein-coding genes via the Bayesian inference method. The numbers at each node specify Bayesian posterior probabilities. The scale bar indicates
the number of substitutions per site. One species each of Tischerioidea (Astrotischeria sp.) and Nepticuloidea (Stigmella roborella) were included as outgroups. GenBank
accession numbers are as follows: Urodus decens, KJ508062 (Timmermans et al. 2014); Adoxophyes honmai, DQ073916 (Lee et al. 2006); Ethmia eupostica, KJ508047
(Timmermans et al. 2014); Perimede sp., KJ508041 (Timmermans et al. 2014); Endrosis sarcitrella, KJ508037 (Timmermans et al. 2014); Hieromantis kurokoi, KU605775
(Park et al 2016a); Promalactis suzukiella, KM875542 (Park et al. 2016b); Oegoconia novimundi, KJ508036 (Timmermans et al. 2014); Atrijuglans hetaohei, KT581634
(unpublished data); Pectinophora gossypiella, KM225795 (Zhao et al. 2016); Tineola bisselliella, KJ508045 (Timmermans et al. 2014); Phyllonorycter froelichiella, K508048
(Timmermans et al. 2014); Astrotischeria sp., KJ508056 (Timmermans et al. 2014); and Stigmella roborella, KJ508054 (Timmermans et al. 2014).

(BPP) of 0.95. Furthermore, these species formed the sister
group to another within-familial species, Atrijuglans hetaohei,
with the highest nodal support (BPP =1.0), making
Stathmopodidae a  monophyletic  group.  However,
Oecophoridae, the only family represented by two or more
species (excluding Stathmopodidae) in this analysis did not
form a monophyletic group (Figure 1). These results suggest
that current mitogenome data remain limited in their ability
to examine within-superfamilial and within-familial relation-
ships of this diverse superfamily.
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