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ABSTRACT
Torenia benthamiana Hance is an endemic plant species distributed in southern China. In this study,
we report and characterize the complete plastid genome sequence of T. benthamiana in order to pro-
vide genomic resources helpful for promoting its conservation and garden utilization. The complete
plastome is 153,526 bp in length and contains the typical quadripartite structure of angiosperm plas-
tome, including two inverted repeat (IR) regions of 24,638bp, a large single-copy (LSC) region of
85,417bp, and a small single-copy (SSC) region of 18,833bp. The plastome contains 114 genes, consist-
ing of 80 unique protein-coding genes, 30 unique tRNA gene, and 4 unique rRNA genes. The overall
A/T content in the plastome of T. benthamiana is 62.40%. The complete plastome sequence of T. ben-
thamiana will provide a useful resource for the conservation and garden utilization of this species as
well as for the phylogenetic studies of Linderniaceae.
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Torenia benthamiana Hance is a plant of family
Linderniaceae. It is a creeping herb with showy purple flow-
ers and distributed in southern China, including Fujian,
Guangdong, Guangxi, Hainan, Taiwan (China ECoFo, 2013).

Torenia benthamiana could be used as ornamental plants
due to its aesthetic value. So far, no studies on the genome
of T. benthamiana have been published. Here, we determined
the complete plastid genome sequence of T. benthamiana

Figure 1. The best ML phylogeny recovered from 14 complete plastome sequences by RAxML. Accession numbers: Torenia benthamiana MK789686, Plantago
depressa NC_041161.1, Plantago lagopus MH205736.1, Veronica nakaiana NC_031153.1, Veronicastrum sibiricum KT724053.1, Scrophularia dentata NC_036942.1,
Scrophularia henryi NC_036943.1, Scrophularia buergeriana NC_031437.1, Pedicularis hallaisanensis MG770330.1, Rehmannia glutinosa KX636157.1, Rehmannia chingii
NC_033534.1, Triaenophora shennongjiaensis NC_039781.1, Lysionotus pauciflorus NC_034660.1, Streptocarpus teitensis NC_037184.1.
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(GenBank accession number: MK789686) to provide genetic
and genomic information to promote its systematics research
and garden utilization.

In this study, T. benthamiana was sampled from
Heishiyong, Gaozhou County, China (111�1100500E,
21�5603600N). A voucher specimen (LNH180702030) was
deposited in the Herbarium of Lingnan Normal University,
Zhanjiang, China.

The experiment procedure is as reported in Gao et al.
(2017). Around 6Gb clean data were assembled against the
plastome of Trachelospermum asiaticum (MG_963252.1) using
MITO bim v1.8 (Natural History Museum, University of Oslo,
Oslo, Norway) (Hahn et al. 2013). The plastome was anno-
tated using Geneious R8.0.2 (Biomatters Ltd., Auckland, New
Zealand) against the plastome of T. asiaticum (MG_963252.1).
The annotation was corrected with DOGMA (Wyman
et al. 2004).

The plastome of T. benthamianas was found to possess a
total length 153,526 bp with the typical quadripartite struc-
ture of angiosperms, containing two inverted repeats (IRs) of
24,638 bp, a large single-copy (LSC) region of 85,417 bp, and
a small single-copy (SSC) region of 18,833 bp. The plastome
contains 114 genes, consisting of 80 unique protein-coding
genes, 30 unique tRNA genes, and 4 unique rRNA genes. The
overall A/T content in the plastome of T. benthamianas is
62.40%, for which the corresponding value of the LSC, SSC,
and IR region were 64.50, 68.00, and 56.40%, respectively.

We used RAxML (Stamatakis 2006) with 1000 bootstraps
under the GTRGAMMAI substitution model to reconstruct
a maximum likelihood (ML) phylogeny of T. benthamianas
and 13 published complete plastomes of Plantaginacea,
Scrophulariaceae, Orobanchaceae, Gesneriaceae, using

Lysionotus pauciflorus and Streptocarpus teitensis
(Gesneriaceae) as outgroups. The phylogenetic analysis indi-
cated that T. benthamiana is closer to Pedicularis hallaisanen-
sis, Rehmannia glutinosa, Rehmannia chingii, Triaenophora
shennongjiaensis (Figure 1). Most nodes in the plastome ML
trees were strongly supported. The complete plastome
sequence of T. benthamiana will provide a useful resource for
its conservation and garden utilization as well as the phylo-
genetic studies of Linderniaceae.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This study was supported by Nanhai Marine Biomedical Resources R&D
Public Service Platform (Zhanhaichuang 2017 C8B2).

References

China E. 2013. Flora of China. Beijing, China and Missouri, USA: Science
Press and Missouri Botanical Garden Press.

Gao CM, Gao YC, Liu XH. 2017. The complete genome of Ziziphus jujube
cv. dongzao, an economic crop in Yellow River Delta of China.
Mitochondr DNA B. 2:692–693.

Hahn C, Bachmann L, Chevreux B. 2013. Reconstructing mitochondrial
genomes directly from genomic next-generation sequencing reads-a
baiting and iterative mapping approach. Nucleic Acids Res. 41:e129.

Stamatakis A. 2006. RAxML-VI-HPC: maximum likelihood-based phylogen-
etic analyses with thousands of taxa and mixed models.
Bioinformatics. 22:2688–2690.

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

MITOCHONDRIAL DNA PART B 2093


	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


