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ABSTRACT

Tribulus terrestris is an important traditional medicine in China, which is widely distributed in north
China. Here, the chloroplast genome sequences were detected. The chloroplast genome of T. terrestris
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is circular-mapping molecule of 158,184 bp in size, which consisted of a pair of inverted repeat regions

of 25,842 bp each, a large single copy region of 88,878 bp, and a small single copy region of 17,622 bp.
A total of 129 genes were annotated, including 37 tRNA, 8 rRNA, and 84 protein-coding genes.
Phylogenetic analysis showed T. terrestris clustered with Krameria lanceolate and Krameria bicolor.

Tribulus terrestris, an important traditional medicine in China,
is widely distributed in north China. In clinical practice, the
dry fruit of T. terrestris is used as one of the ingredients of
traditional Chinese medicine compound to cure the head-
ache diziness, chest coerces bloated pain and red eyes (Ren
et al. 2019). In modern medicine, T. terrestris and the prod-
ucts of T. terrestris are found to function in many diseases
because it contains active constituents for therapeutic values
(Ghazala et al. 2019). In addition, T. terrestris also plays
important role in control of desertification, especially in arid
and semi-arid region like the Northwest China (Chen et al.
2014). Taking all these into conclusion, we could find that
the T. terrestris is one of important plant species, which has
double function in medicaments and ecology. However, at
present, the research about plant biology of T. terrestris was
little. There is no complete chloroplast (cp) genome sequence
of T. terrestris in the GenBank database. To provide a better
understanding on the evolution and genetics of T. terrestris

and other species, we assemble and characterize
T. terrestris'cp genome.
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The chloroplast genome DNA was extracted from fresh
leaves collected from a naturally grown plant in Mu Us
Sandland, Yulin, Shaan Xi province, China. The voucher speci-
men (20190525YL02) was deposited in the herbarium of
Yulin University. Total 16,744,698 paired-end reads of 150 bp
readers were obtained by sequencing using an Illumina
HiSeq X Ten platform and 208,789 reads were used to assem-
ble the cp genome. The assembled cp genome (GenBank
accession MN164624) was annotated using the online anno-
tation tool DOGMA (Wyman et al. 2004) and further corrected
manually (Yan et al. 2013).

The chloroplast genome of T. terrestris is circular-mapping
molecule of 158,184 bp in size, which consisted of a pair of
inverted repeat regions of 25,842 bp each, a large single copy
region of 88,878bp, and a small single copy region of
17,622 bp. A total of 129 genes were annotated, including 37
tRNA, 8 rRNA, and 84 protein-coding genes.

A phylogenetic analysis was carried out with T. terrestris
and seven other complete cp genomes collected from
Genbank including Nicotiana tabacum (Z00044.2),

Tribulus terrestris(MN164624)
'7 Krameria lanceolata (MK726016)

Krameria bicolor (MK726015)

-

Nicotiana tabacum (Z00044.2)

Pithecellobium flexi (KX852444)

Tetraena mongolica (MH325021)

Larrea tridentata (MK726018)

Figure 1. Phylogenetic tree based on 8 complete chloroplast genome sequences.
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Pithecellobium  flexicaule (KX852444), Larrea tridentata
(MK726018), Krameria lanceolata (MK726016), Krameria bicolor
(MK726015), Guaiacum angustifolium (MK726011), Tetraena
mongolica (MH325021) using clustalX (Larkin et al. 2007). The
results showed that T. terrestris clustered with Krameria lan-
ceolate and Krameria bicolor (Figure 1).

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by Key Research and Development Program of
Shaanxi Province [2019TSLNY03-1] and PhD research startup fund of
Yulin University [17GK19 and 17GK18].

MITOCHONDRIAL DNA PART B (&) 3109

References

Chen |, Yang X, Song N, Yang M, Xiao X, Wang X. 2014. A study on var-
iations in leaf trait of 35 plants in the arid region of middle Ningxia,
China. Acta Prataculturae Sinica. 23:41-49.

Ghazala S, Muhammad A, Farhat J, Syed M, Naveed M, Muhammad D,
Muhammad R, Imtiaz M, Aymen O, Sabira S, et al. 2019. Therapeutic
potential of medicinal plants for the management of urinary tract
infection: A systematic review. Clin Exp Pharmacol Physiol. 46:
613-624.

Larkin MA, Blackshields G, Brown NP, Chenna R, McGettigan PA,
McWilliam H, Valentin F, Wallace IM, Wilm A, Lopez R, et al. 2007.
Clustal W and Clustal X version 2.0. Bioinformatics. 23(21):2947-2948.

Ren J, Zhou H, Wang C. 2019. Chemical constituents from fruits of
Tribulus terrester. Chinese Trad Herbal Drugs. 50:808-813.

Wyman SK, Jansen RK, Boore JL. 2004. Automatic annotation of organel-
lar genomes with DOGMA. Bioinformatics. 20(17):3252-3255.

Yan JK, Wu B, Yang A, Zhou L, Liu Z. 2013. The complete mitochondrial
genome of the pen shell Atrina pectinata (Mollusca: Bivalvia:
Pinnidae): The first representative from the family Pinnidae.
Mitochondrial DNA. 24:368-369.



	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


