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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 I
(COI) gene had a CGA start codon as most other lepidopteran species do, including the eight gelechioid
species for which datasets are available. An Aþ T-rich region (375 bp in length) harbored blocks of con-
served sequences, which are typically found in lepidopteran insects. Bayesian inference (BI) 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 ¼0.95).
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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�4501400 N,
127�5805700 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-lrRNA and lrRNA-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. 2016a, 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 trnI-trnQ-trnM order found in most insects (Boore
1999), the gene arrangement of S. auriferella had the order
trnM-trnI-trnQ (where the underlined indicates gene inversion)
between the Aþ T-rich region and ND2 (Timmermans et al.
2014; Zhao et al. 2016; Park et al. 2016a, b).

Twelve of the 13 PCGs started with ATN codons (data not
shown); however, the COI gene began with CGA (arginine).
Eleven of the 13 PCGs had a complete stop codon; however,
COII and ND4 had T as the stop codon (data not shown). The
375-bp Aþ 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 (BI) method was performed using the
GTRþGAMMAþ I 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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(BPP) of 0.95. Furthermore, these species formed the sister
group to another within-familial species, Atrijuglans hetaohei,
with the highest nodal support (BPP ¼1.0), 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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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, KJ508048
(Timmermans et al. 2014); Astrotischeria sp., KJ508056 (Timmermans et al. 2014); and Stigmella roborella, KJ508054 (Timmermans et al. 2014).

MITOCHONDRIAL DNA PART B: RESOURCES 523



Park JD, Park IJ, Han KP. 1994. Investigation of insect pests and injury
characteristics of Stathmopoda auriferella (Walker) on kiwi fruit tree.
Korean J Appl Entomol. 33:148–152.

Timmermans MJ, Lees DC, Simonsen TJ. 2014. Towards a mitogenomic
phylogeny of Lepidoptera. Mol Phylogenet Evol. 79:169–178.

van Nieukerken EJ, Kaila L, Kitching IJ, Kristensen NP, Lees DC, Minet J,
Mitter C, Mutanen M, Regier JC, Simonsen TJ, et al. 2011. Order
Lepidoptera Linnaeus, 1758. Zootaxa. 3148:212–221.

Yu SS, Park KT. 1994. A preliminary list of Stathmopodidae,
Batrachedridae, Blastodacnidae and Cosmopterigidae (Lepidoptera:
Gelechiidae) of the Korean Peninsula. Korean J Appl Entomol.
33:194–200.

Zhao J, Sun Y, Xiao L, Tan Y, Dai H, Bai L. 2016. Complete
mitochondrial genome of the pink bollworm Pectinophora
gossypiella (Lepidoptera: Gelechiidae). Mitochondrial DNA Part A.
27:1575–1576.

524 S. Y. JEONG ET AL.


	Complete mitochondrial genome of the gelechioid Stathmopoda auriferella (Lepidoptera: Stathmopodidae)
	mkchap1197063__ack
	Disclosure statement
	Funding information
	References



<<
	/PreserveCopyPage true
	/MonoImageDownsampleType /Bicubic
	/MonoImageDict <<
		/K -1
	>>
	/ParseICCProfilesInComments true
	/PreserveHalftoneInfo false
	/TransferFunctionInfo /Preserve
	/GrayImageMinResolution 150
	/EncodeColorImages true
	/AutoFilterGrayImages true
	/ImageMemory 1048576
	/PDFXRegistryName ()
	/EmbedJobOptions true
	/MonoImageFilter /CCITTFaxEncode
	/PDFXNoTrimBoxError true
	/ASCII85EncodePages false
	/DefaultRenderingIntent /Default
	/GrayImageAutoFilterStrategy /JPEG
	/PDFXCompliantPDFOnly false
	/GrayImageFilter /DCTEncode
	/ColorImageResolution 150
	/DownsampleMonoImages true
	/EncodeGrayImages true
	/ColorImageFilter /DCTEncode
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/ParseDSCComments true
	/ColorImageAutoFilterStrategy /JPEG
	/EmbedOpenType false
	/AntiAliasMonoImages false
	/JPEG2000ColorImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/ColorImageDepth -1
	/CreateJDFFile false
	/PreserveEPSInfo false
	/PDFXSetBleedBoxToMediaBox true
	/DSCReportingLevel 0
	/NeverEmbed [
	]
	/Optimize true
	/Description <<
		/DEU <>
		/NOR <>
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/ESP <>
		/FRA <>
		/SUO <>
		/JPN <>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/DAN <>
		/PTB <>
		/SVE <>
	>>
	/CreateJobTicket false
	/EndPage -1
	/MonoImageDepth -1
	/GrayImageResolution 150
	/AutoFilterColorImages true
	/AlwaysEmbed [
	]
	/ColorImageMinResolution 150
	/ParseDSCCommentsForDocInfo true
	/sRGBProfile (sRGB IEC61966-2.1)
	/AutoRotatePages /All
	/MonoImageResolution 600
	/AllowTransparency false
	/GrayACSImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/DoThumbnails false
	/GrayImageDepth -1
	/AntiAliasGrayImages false
	/ColorImageDownsampleThreshold 1.5
	/CompressObjects /Tags
	/AntiAliasColorImages false
	/EmbedAllFonts true
	/ColorImageMinResolutionPolicy /OK
	/PDFXOutputConditionIdentifier ()
	/PreserveFlatness true
	/DownsampleColorImages true
	/MonoImageDownsampleThreshold 1.5
	/PDFXOutputIntentProfile ()
	/GrayImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/UsePrologue false
	/ColorACSImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/JPEG2000GrayACSImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/ColorConversionStrategy /sRGB
	/EmitDSCWarnings false
	/MonoImageMinResolutionPolicy /OK
	/UCRandBGInfo /Remove
	/DetectCurves 0.1
	/ColorSettingsFile (None)
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/GrayImageDownsampleThreshold 1.5
	/CropColorImages true
	/MonoImageMinResolution 600
	/JPEG2000ColorACSImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/CalRGBProfile (sRGB IEC61966-2.1)
	/CompressPages true
	/Binding /Left
	/PDFXTrapped /False
	/PDFX3Check false
	/DetectBlends true
	/JPEG2000GrayImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/GrayImageDownsampleType /Bicubic
	/CompatibilityLevel 1.6
	/PassThroughJPEGImages false
	/PDFXOutputCondition ()
	/CannotEmbedFontPolicy /Warning
	/AllowPSXObjects true
	/LockDistillerParams true
	/ConvertImagesToIndexed true
	/GrayImageMinResolutionPolicy /OK
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoPositionEPSFiles true
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/DownsampleGrayImages true
	/PDFX1aCheck false
	/CropGrayImages true
	/CalGrayProfile (Gray Gamma 2.2)
	/CropMonoImages true
	/SubsetFonts true
	/ColorImageDownsampleType /Bicubic
	/CheckCompliance [
		/None
	]
	/PreserveOPIComments false
	/PreserveOverprintSettings true
	/EncodeMonoImages true
	/MaxSubsetPct 100
	/ColorImageMinDownsampleDepth 1
	/ColorImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/OPM 1
	/StartPage 1
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


