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ABSTRACT
The complete mitochondrial genome (mitogenome) of Conwentzia sinica Yang, 1974 was sequenced
and analyzed. The sequenced mitogenome is 15,153bp in size, including 13 protein-coding genes
(PCGs), 22 tRNA genes, 2 rRNA genes, and one control region. Thirteen PCGs use ATN as the start
codon. Most of PCGs terminate with TAA codons but ND5, ND4 with a single T residue, and ND3 termi-
nates with TAG. The lrRNA gene is 1290bp. The measured length of srRNA gene is 782bp. Twenty-two
tRNA genes possess the typical clover-leaf secondary structure except for tRNASer(AGN). The phylogenetic
result supports the monophyly of the family Coniopterygidae and a closer relationship between
Conwentzia and Coniopteryx.

ARTICLE HISTORY
Received 21 October 2019
Accepted 27 October 2019

KEYWORDS
Coniopterygidae;
Conwentzia sinica;
mitochondrial genome

Conwentzia Enderlein, 1905 belongs to family
Coniopterygidae, which is the smallest and most special
group in the order Neuroptera (Wang and Liu 2007).
Conwentzia sinica Yang, 1974 is an important predatory nat-
ural enemy of Oligonychus perditus Pritchard and Baker, 1955

(Xu et al. 2007). However, the phylogenetic relationship
within the family Coniopterygidae from the perspective of
molecular biology is still almost blank (Wang and Liu 2007).
In this study, the complete mitochondrial genome (mitoge-
nome) of C. sinica was reported and the phylogenetic

Figure 1. Phylogenetic tree inferred from analysis of the nucleotide of the 13 PCGs. The nodal numbers indicate the Bayesian posterior probability. GenBank acces-
sion numbers for the sequences are indicated next to the species names. The newly sequenced mitogenome is indicated by the asterisk.
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relationship was reconstructed combining the current mito-
genome data of other two Coniopterygidae species and
other six families of Neuroptera.

In this study, the specimen was obtained from Penglai
Park in Shanghai, China. Voucher specimen (No. CAU-
Cwen-SH2) was deposited at the Entomological Museum of
China Agricultural University (CAU). The mitogenome was
sequenced by next-generation sequencing method with
Illumina Hiseq 2500 (Sangon Biotech, Beijing) and the
sequence was deposited in GenBank under the MN200022.

The sequenced mitogenome is 15,153 bp in length, includ-
ing 13 protein-coding genes (PCGs), 22 tRNA genes, two
rRNA genes, and one control region. The base composition
is: A, 40.6%; T, 38.3%; C, 12.1%; G, 9.0%. It showed that the
nucleotide composition of the mitochondrial genome is sig-
nificantly biased towards Aþ T (78.9%) with the negative AT-
skew 0.028) and negative GC-skew (�0.149). The gene
arrangement is consistent with the putative ancestor of
insects and also other two Coniopterygidae species, e.g.
Semidalis aleyrodiformis and Coniopteryx sp. (Wang et al.
2017). All PCGs start with ATT codon except for COII, ND3,
ND5, ND1 (ATA), ATP6, COIII, ND4, CytB (ATG). All of the PCGs
terminate with the complete stop codon (TAA for ND2, COI,
ATP8, ATP6, COIII, ND4L, ND6, ND3, CytB, ND1; TAG for ND3)
except ND4 and ND5 with a single T residue as the termin-
ation codon. The lrRNA is 1290 bp in length with an Aþ T
content of 84.2% and the srRNA is 782 bp in length with an
Aþ T content of 83.7%. The control region located between
the srRNA and tRNAIle is 416 bp with Aþ T content of 90.2%.
The length of 22 tRNA genes measured ranged from 56bp to
71bp. All tRNA genes possess the typical clover-leaf second-
ary structure except for tRNASer(AGN), which lacks a dihydrox-
yuridine (DHU) arm.

The phylogenetic tree was constructed based on the
sequences of 13 protein-coding genes from 10 neuropteran
species by using Phylobayes MPI on XSEDE (1.5a) (Lartillot
et al. 2009) with method under the GTRþCAT model (Song
et al. 2016; Li et al. 2017; Liu et al. 2018). The result supports
the monophyly of the family Coniopterygidae and shows

Coniopteryx has a closer relationship with Conwentzia than
with Semidalis. This result about the relationship of the three
genera is different from the morphological classification in
Coniopterygidae, therefore, further research is needed
(Figure 1).

Disclosure statement

All authors have read and approved the final manuscript. The authors
report no conflicts of interest. The authors alone are responsible for the
content and writing of the paper.

Funding

Funding for this study was supported by a grant from the National
Natural Science Foundation of China [No. 31772499].

References

Lartillot N, Lepage T, Blanquart S. 2009. Phylobayes 3: a Bayesian soft-
ware package for phylogenetic reconstruction and molecular dating.
Bioinformatics. 25(17):2286–2288.

Li H, Leavengood JM Jr, Chapman EG, Burkhardt D, Song F, Jiang P, Liu
JP, Zhou XG, Cai WZ. 2017. Mitochondrial phylogenomics of
Hemiptera reveals adaptive innovations driving the diversification of
true bugs. Proc Biol Sci. 284(1862):pii: 20171223.

Liu YQ, Song F, Jiang P, Wilson JJ, Cai WZ, Li H. 2018. Compositional het-
erogeneity in true bug mitochondrial phylogenomics. Mol Phylogenet
Evol. 118:135–144.

Song F, Li H, Jiang P, Zhou XG, Liu JP, Sun CH, Vogler A, Cai WZ. 2016.
Capturing the phylogeny of Holometabola with mitochondrial gen-
ome data and Bayesian site-heterogeneous mixture models. Genome
Biol Evol. 8(5):1411–1426.

Wang WQ, Liu ZQ. 2007. Molecular phylogenetic relationship of the
Coniopterygidae from China based on 16s rRNA sequences. Acta
Zootaxon Sin. 32(4):851–855.

Wang YY, Liu XY, Garz�on-Ordu~na IJ, Winterton SL, Yan Y, Asp€ock U,
Asp€ock H, Yang D. 2017. Mitochondrial phylogenomics illuminates the
evolutionary history of Neuropterida. Cladistics. 33(6):617–636.

Xu JJ, Liu FL, Li XF, Li ZH. 2007. Study on predation of Comwentzia sinaca
(Yang) to Oligonychus perditus. J Shandong Agric Univ. 38(2):207–212.

4046 J. SONG ET AL.


	Abstract
	Disclosure statement
	References



<<
	/CompressObjects /Tags
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 150
	/DoThumbnails false
	/ColorConversionStrategy /sRGB
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/ImageMemory 1048576
	/LockDistillerParams true
	/AllowPSXObjects true
	/DownsampleMonoImages true
	/PassThroughJPEGImages false
	/ColorSettingsFile (None)
	/AutoRotatePages /All
	/Optimize true
	/MonoImageDepth -1
	/ParseDSCComments true
	/AntiAliasGrayImages false
	/GrayImageMinResolutionPolicy /OK
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 600
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages true
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.6
	/MonoImageResolution 600
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Warning
	/AutoPositionEPSFiles true
	/PreserveOPIComments false
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/EmbedJobOptions true
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EncodeGrayImages true
	/ColorImageDownsampleType /Bicubic
	/EmitDSCWarnings false
	/AutoFilterColorImages true
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 150
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ColorImageDepth -1
	/DetectCurves 0.1
	/PDFXTrapped /False
	/ColorImageFilter /DCTEncode
	/TransferFunctionInfo /Preserve
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/DSCReportingLevel 0
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/PreserveCopyPage true
	/UsePrologue false
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Bicubic
	/Description <<
		/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.)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/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.)
		/NOR <>
		/DEU <>
		/SVE <>
		/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.)
		/DAN <>
		/JPN <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/ESP <>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


