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ABSTRACT

The complete mitochondrial genome of Amblyomma geoemydae is reported for the first time in this
study. Its entire mitogenome is 14,780 bp in length, contained 13 protein-coding genes, two ribosomal
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RNA genes, 22 transfer RNA genes, and two non-coding regions. The phylogenetic analysis by

Maximum-likelihood method show that A. geoemydae and the others of genus Amblyomma are in the
same clade, indicating that A. geoemydae belongs to the genus Amblyomma.

Ticks (Chelicerata: Anactinotrichida: Ixodida) are blood-feed-
ing ectoparasites of terrestrial vertebrates (Burger et al. 2013).
Amblyomma geoemydae (Ixodida: Ixodidae) is a reptile-associ-
ated tick species widely distributed the Southern part of Asia,
ranging from South India to the Philippines, Australia and
Japan (Bilbija et al. 2019). In China, it is mainly distributed in
Taiwan, Jiangsu, Hunan, Hainan, and Guangxi (Sun et al.
2016). The polyphyly of the genus Amblyomma is relatively
complex (Burger et al. 2013). In this study, the complete
mitochondrial genome sequence of A. geoemydae was
obtained, which provided a basis for the classification study
of the genus Amblyomma.

The adult of A. geoemydae were collected from the bodies
of a chelonian, Nanning City, Guangxi Province, China, on
18 September 2018. The individual tick was stored in the
Department of Parasitology, Heilongjiang Bayi Agricultural
University (specimen no. BYNKPL-180918). Species identifica-
tion was conducted by professor Sun Yi based on morpho-
logical features. Primers were designed for polymerase chain
reaction (PCR) amplification and sequencing on the basis of
the mitogenome sequence of A. cajennense (GenBank acces-
sion no. NC_020333) (Burger et al. 2013).

The total length of A. geoemydae mt genome was
14,780 bp (GenBank accession no. MK814531), which con-
tained 13 protein-coding genes (cox1-3, nad1-6, nad4l, atp6,
atp8, and cytb), two rRNA genes, 22 tRNA genes, and two
NCR. The arrangement of the A. geoemydae was identical
with that of hard ticks (Burger et al. 2013; Chang et al. 2019).
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The A. geoemydae mt genome encoded 3614 amino acids in
total. The concatenated amino acid sequences of 13 protein-
coding genes were analyzed with Maximume-likelihood (ML),
using Nuttalliellidae namaqua (NC_019663) as out group.

The result show that the tree divided into two large
branches: Prostriata and Metastriata. Phylogenetic analysis
revealed that the A. geoemydae and the others of genus
Amblyomma are in the same clade (Figure 1). This result sup-
ports traditional taxonomic assignment of A. geoemydae to
the genus Amblyomma.
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Figure 1. Phylogenetic relationships of Amblyomma geoemydae and other species based on mitochondrial sequence data.

Burger TD, Shao R, Barker SC. 2013. Phylogenetic analysis of the mito- Chang QC, Diao PW, Fu X, Wang XX, Qiu YY, Hu Y, Ma XX, Sun Y,

chondrial genomes and nuclear rRNA genes of ticks reveals a deep Wang CR. 2019. The complete mitochondrial genome of Haemaphysalis
phylogenetic structure within the genus Haemaphysalis and further japonica (Ixodida: Ixodidae). Mitochondrial DNA B. 1:1006-1007.

elucidates the polyphyly of the genus Amblyomma with respect to  Sun Y, Zhang SG, Ye XD, Xu RM. 2016. Systematic classification and pic-
Amblyomma sphenodonti and Amblyomma elaphense. Ticks Tick-Borne torial key of Amblyomma ticks (Ixodida: Ixodidae) in China. Acta

Dis. 4:265-274. Parasitol Med Entomol Sin. 23:111-121. (Chinese.)



	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


