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ABSTRACT
The spotted redshank Tringa erythropus is a shorebird in the large bird family Scolopacidae. In this
study, we sequenced and characterized its complete mitochondrial genome. The mitogenome is a circu-
lar DNA molecule of 16,683bp in length, containing 13 protein-coding genes, 22 tRNA, 2 rRNA genes,
and an AT-rich region. Its gene arrangement pattern is identical with typical bird species. Based on our
data combined with the mitgenome DNA sequences of 12 Scolopacidae birds from GenBank, phylogen-
etic analysis indicated that T. erythropus, Arenaria interpres, and Eurynorhynchus pygmeus formed a
group.
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Spotted redshank Tringa erythropus is a Eurasian wader
(shorebird) in the large family Scolopacidaea, which breeds
across northern Scandinavia and northern Asia, migrates
south to the Mediterranean, the southern British Isles, France,
tropical Africa, and tropical Asia for the winter (Dickinson
2003). In this study, we sequenced the complete mitochon-
drial genome (mitogenome) of the T. erythropus with the
hope of providing molecular information for further studies
of the phylogenetics of Scolopacidae birds. Total genomic
DNA was extracted from the muscle tissue using the standard
phenol–chloroform protocol, as described by Sambrook and
Russell (2001), and the complete mtDNA was amplified and
sequenced using 28 primer pairs by referring to close species
and used the PCR-based method to obtain the complete
mtDNA (Ge et al. 2016; Yu et al. 2016). The tissue was
sampled from a dead individual from Hefei Xinqiao
International Airport, Anhui Province, China on 7 May 2013.
The specimen was kept in the Institute of Biodiversity and
Wetland Ecology, Anhui University, China (Voucher
TE20130507).

The mitochondrial genome of T. erythropus is a circular
DNA molecule of 16,683 bp in length (GenBank accession
no. KX230491), comprising 13 protein-coding genes, 22
tRNA, 2 rRNA genes, and an AT-rich region. Its gene
arrangement pattern is identical with typical bird species
(Dong et al. 2016).

The overall base composition is A, 31.56%; C, 30.08%; G,
13.41%; and T, 24.95%. Aþ T content is 56.51%, higher than
CþG content (43.49%). The mitogenome comprises a control
region, the gene order is identical to most of the other
Charadriiforme birds (Han et al. 2016). All protein-coding genes
use the standard mitochondrial initiation codon ATG, except
for COI start with GTG. TAN is the most frequent stop codon,
and AGN and T- are also occurred very common. The mtDNA
sequence contains 985-bp 12S rRNA and 16S rRNA of 1600 bp,
which was located between tRNAPhe and tRNALeu, and sepa-
rated by tRNAVal. All tRNAs possess the classic clover leaf
secondary structure except for tRNASer (AGN) and tRNALys (CUN),
which lack the ‘DHU’ stem, only forming a simple loop, as
observed in other avian mitogenomes (Bernt et al. 2013). The
non-coding regions include a control region (D-loop) and a
few intergenic spacers. The control region is located between
tRNAGlu and tRNAPhe, and is 1187 bp in length.

The complete mitogenome sequences of T. erythropus
combined with other 12 mitogenome DNA sequences from
Charadriiformes were used for phylogenetic analysis, setting
Gallus gallus as an outgroup. Maximum-likelihood method
(ML) was used to examine the phylogenetic position of
T. erythropus. It appeared that T. erythropus, Arenaria interpres,
and Eurynorhynchus pygmeus formed a group (Figure 1). This
mitogenome provide an important basic data for systematic
analysis of genus Tringa and family Scolopacidae.
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Figure 1. The phylogenetic position of Tringa erythropus in some of the Charadriiforme birds. The phylogenetic analysis was conducted using the neighbour-joining
method based on 13 complete mtDNA sequences, and G. gallus (NC 001323) was used as an outgroup. The phylogenetic tree was built using the Kimura-two-param-
eter (K2P) model, and the numbers on the branches are bootstrap values. The 13 species Charadriiforme included six Laridae birds: Larus dominicanus (NC 007006.1),
L. crassirostris (NC 025556.1), Ichthyaetus relictus (NC 023777.1), Chroicocephalus ridibundus (NC 025649.1), L. brunnicephalus (JX 155863.1), Saundersilarus saundersi
(KJ631624.1) and one Alcidae bird: Synthliboramphus antiquus (NC 007978.1), two Charadriidae birds: Jacana spinosa (KJ 631048.1) and J. jacana (NC 024069.1), four
Scolopacidae birds: Scolopax rusticola (KM 434134.1), Arenaria interpres (NC 003712.2), Eurynorhynchus pygmeus (NC 027496.1) and T. erythropus.

MITOCHONDRIAL DNA PART B: RESOURCES 679


	Complete mitochondrial genome of Tringa erythropus (Charadriiformes: Scolopacidae)
	mkchap1219637__ack
	Disclosure statement
	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


