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ABSTRACT
In this study, the complete mitochondrial genome of Leuciscus waleckii waleckii was sequenced
and got a whole length of 16605 bp. This genome was contain 2 rRNA, 22 tRNA, 13 protein-cod-
ing genes, 1 control region (D-loop) and 1 replication origin. And the nucleotide composition of
this mitochondrial genome is 27.72% for A, 26.28% for T, 27.23% for C and 18.77% for G. To
clarify the phylogenetic relationship of the Leuciscus waleckii waleckii, we concluded the phylo-
genetic tree using 12 PCGs (except ND6) of mitochondrial genome in Leuciscus waleckii waleckii
and 16 other cyprinid fish by Bayesian inference (BI) methods and maximum-likelihood (ML).
And the result show that Leuciscus waleckii waleckii was close to other Leuciscus species, espe-
cially Leuciscus baicalensis.
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The Leuciscus waleckii waleckii is classified under order
Cypriniformes, family Cyprinidae and genus Leuciscus and
inhabit the Hulun lake in Inner Mongolia in China, Amur
River basinin Russia, Mongolia and Korea (Xu et al. 2013).
In this study, the tissue sample of Leuciscus waleckii
waleckii was collected through field survey in Hulun Lake
National Nature Reserve, Inner Mongolia, China, and the
geo-spatial coordinates are 48�22019.1400N latitude and
117�31041.5600E longitude. The sample died a natural
death. The specimen was frozen in ultra-low temperature
freezer and stored in the Animal Specimen Museum of
Qufu Normal University, Qufu, Shandong, China. And the
accession number is QFA20180007. Then we used DNeasy
Blood & Tissue kit (QIAGEN, Germantown, MD) to extract
its DNA. And we held the proper permits to conduct all
these sampling procedures and experimental manipula-
tions. The mitochondrial genome got an accession number
MN105127 in GenBank after we annotated it and submit
it to NCBI.

The complete mitochondrial genome of Leuciscus waleckii
waleckii is a closed circle of 16605 bp in length, and there
are 37 genes in it. It contains 2 ribosomal RNA genes
(rRNA), 22 transfer RNA genes (tRNA) and 13 protein-coding
genes (PCGs), which is similar to other vertebrate (Zhao
et al. 2016; Yang et al. 2019). There are 8 tRNA (tRNAGln,
tRNAAla, tRNAAsn, tRNACys, tRNATyr, tRNASer, tRNAGlu and

tRNAPro) and only 1 PCGs (ND6) are located in the light
strand (L-strand), and other genes are located in the heavy
strand (H-strand). The nucleotide composition of Leuciscus
waleckii waleckii is 27.72% for A, 26.28% for T, 27.23% for C
and 18.77% for G. It is similar to other cyprinid fish that the
nucleotide composition of Aþ T (54%) is higher than CþG
(46%). And the gene structure, content and arrangement
are also similar to other cyprinid fish reported in early
research (Zhang et al. 2009).

While Misgurnus anguillicaudatus (MG938590) was chosen
as an out-group we concluded the phylogenetic tree using
12 PCGs (except ND6) (Saitoh et al. 2000) of mitochondrial
genome in Leuciscus waleckii waleckii and 16 other cyprinid
fish with Bayesian inference (BI) methods and maximum-
likelihood (ML) by using MrBayes v3.2.6 (Huelsenbeck and
Ronquist 2001) and RaxML (Stamatakis 2014), respectively.
And we choose the best model (GTRþ IþG) based on the
AIC criterion by testing in MrModeltest version 3.7. Then we
got the same topology though we calculated it by different
methods (BI and ML), and they gave a strong support for all
these nodes. Finally, we concluded that Leuciscus waleckii
waleckii was close to other Leuciscus species, especially
Leuciscus baicalensis (Figure 1) through result of phylogenetic
tree shown. We expect the data of this study to provide a
useful for further research and phylogenetic relationship
of Cyprinidae.
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NC_027437 (Rhodeus fangi), NC_025326 (Rhodeus sericeus), MN105127 (Leuciscus waleckii waleckii), NC_024528 (Leuciscus baicalensis), KF913024 (Leuciscus
idus), NC_024183 (Cultrichthys compressocorpus), NC_024749 (Culter erythropterus), KX244762 (Culter alburnus), NC_022704 (Microphysogobio brevirostris),
KF955012 (Abbottina obtusirostris).

MITOCHONDRIAL DNA PART B 3703



Xu J, Ji P, Wang B, Zhao L, Wang J, Zhao Z, Zhang Y, Li J, Xu P, Sun X.
2013. Transcriptome sequencing and analysis of wild amur Ide
(Leuciscus waleckii) inhabiting an extreme Alkaline-Saline lake reveals
insights into stress adaptation. PLoS One, 8:e59703.

Yang X, Ao W, Xu D, Feng S, Zhang H. 2019. The complete mitochondrial
genome of Daurian pika (Ochotona dauurica)[J]. Mitochondrial DNA
Part B, 4:519–520.

Zhang X, Yue B, Jiang W, Song Z. 2009. The complete mitochondrial gen-
ome of rock carp Procypris rabaudi (Cypriniformes: Cyprinidae) and
phylogenetic implications. Molecular Biology Reports, 36:981.

Zhao C, Zhang H, Liu G, Yang X, Zhang J. 2016. The complete
mitochondrial genome of the Tibetan fox (Vulpes ferrilata) and impli-
cations for the phylogeny of Canidae. Comptes Rendus Biologies, 339:
68–77.

3704 H. ZHANG 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


