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ABSTRACT ARTICLE HISTORY

The first complete plastid genome of Cheirostylis, Ch. chinensis, was assembled and analyzed in this Received 8 November 2019

study. The total genome was 147,218 bp in length, consisting of a large single-copy region (LSC) of Accepted 23 November 2019
81,081 bp, a small single-copy region (SSC) of 14,769 bp, and two inverted repeat regions (IRA and IRB)
of 25,684 bp. The genome contained 131 genes, including 38 transfer RNA (tRNA) genes, 8 ribosomal
RNA (rRNA) genes and 85 protein-coding genes. Phylogenomic analysis indicated that Ch. chinensis
nested within Goodyerinae.
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Introduction column with two separate stigma lobes that bear sterile

The genus Cheirostylis, belonging to the subtribe extensions (Pridgeon et al. 2003; Chen et al. 2019). The genus
Goodyerinae (Orchidaceae, Orchidoideae, Cranichideae), is consists of approximately 55 species well represented in trop-
characterized by the fleshy and moniliform rhizome with ical Africa, Asia and the Pacific Islands (Govaerts et al. 2012).

internodal rhizoids, flowers with obconical ovaries, connate In this study, a complete plastid genome of Cheirostylis,
sepals, a lip containing parallel seriate appendages, and a Ch. chinensis, was assembled and annotated. The complete
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Figure 1. The maximum-likelihood (ML) tree based on the 12 representative plastid genome sequences of Orchidoideae and two outgroup species of
Cypripedioideae. The bootstrap value near each node.
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genomic DNA was extracted from fresh leaves using a modi-
fied Cetyltrimethylammonium Ammonium Bromide (CTAB)
method (Doyle and Doyle 1987) and sequenced by the
BGISEQ-500 platform. The samples were collected from Jinan
district, Fujian, China (26°38'N, 119°27’E) and the voucher
specimen deposited at Herbarium of Fujian Agriculture and
Forestry University (specimen code FJFC 0411). The clean
reads were used to assemble the complete chloroplast gen-
ome by the GetOrganelle pipe-line (Jin et al. 2018), with the
chloroplast genome of Goodyera procera (GenBank accession
KT886429) as the reference sequences. The assembled chloro-
plast genome was annotated using the Geneious R11.15
(Kearse et al. 2012).

The total chloroplast genome of Ch. chinensis (GenBank
accession MN641483) was 147,218 bp in length, consisting of
a large single-copy region (LSC) of 81,081 bp, a small single-
copy region (SSC) of 14,769bp, and two inverted repeat
regions (IRA and IRB) of 25,684bp. The GC content of the
chloroplast genome was 36.79%, while the corresponding
values of the LSC, SSC, and IR regions are 34.32%, 29.00%,
and 42.93%, respectively. The complete chloroplast genome
contains 131 genes, including 38 transfer RNA (tRNA) genes,
8 ribosomal RNA (rRNA) genes and 85 protein-coding genes.

To confirm the phylogenetic position of Ch. chinensis, a
phylogenetic analysis was performed based on 12 species of
Orchidoideae and two outgroup species of Cypripedioideae.
All sequences were aligned with the HomBlock pipeline
(Bi et al. 2018), and the phylogenetic tree constructed by
RAXML (Stamatakis 2014) with 1000 ultrafast bootstrap
(UFBoot) replicates (Minh et al. 2013; Chernomor et al. 2016).
The results showed that Ch. chinensis nested within
Goodyerinae (Figure 1).

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

Nature Science Foundation of Fujian Province, China [2018J01698].

References

Bi G, Mao Y, Xing Q, Cao M. 2018. HomBlocks: a multiple-alignment con-
struction pipeline for organelle phylogenomics based on locally collin-
ear block searching. Genomics. 110(1):18-22.

Chen SP, Tian HZ, Guan QX, Zhai JW, Zhang GQ, Chen LJ, Liu ZJ,
Lan SR, Li MH. 2019. Molecular systematics of Goodyerinae
(Cranichideae, Orchidoideae, Orchidaceae) based on multiple nuclear
and plastid regions. Mol Phylogenet Evol. DOI:10.1016/j.ympev.2019.
106542

Chernomor O, von Haeseler A, Minh BQ. 2016. Terrace aware data struc-
ture for phylogenomic inference from supermatrices. Syst Biol. 65(6):
997-1008.

Doyle JJ, Doyle JL. 1987. A rapid DNA isolation procedure for small quan-
tities of fresh leaf tissue. Phytochem Bull. 19:11-15.

Govaerts R, Pfahl J, Campacci MA, Holland Baptista D, Tigges H, Shaw J,
Cribb P, George A, Kreuz K, Wood J. 2012. World Checklist of
Orchidaceae. The Board of Trustees of the Royal Botanic Gardens,
Kew; [accessed 2018 April 10]. http://www.kew.org/wcsp/

Jin JJ, Yu WB, Yang JB, Song Y, Yi TS, Li DZ. 2018. GetOrganelle: a
simple and fast pipeline for de novo assembly of a complete
circular chloroplast genome using genome skimming data. BioRxiv. 4:
256479.

Kearse M, Moir R, Wilson A, Stones-Havas S, Cheung M, Sturrock S,
Buxton S, Cooper A, Markowitz S, Duran C, et al. 2012. Geneious basic:
an integrated and extendable desktop software platform for the
organization and analysis of sequence data. Bioinformatics. 28(12):
1647-1649.

Pridgeon AM, Cribb PJ, Chase MW, Rasmussen FN. 2003. Genera orchida-
cearum Vol. 3, Orchidoideae (part two), Vanilloideae. Oxford (UK):
Oxford University Press; p. 77.

Minh BQ, Nguyen MAT, von Haeseler A. 2013. Ultrafast approxi-
mation for phylogenetic bootstrap. Mol Biol Evol. 30(5):
1188-1195.

Stamatakis A. 2014. RAXML version 8: a tool for phylogenetic analysis
and post-analysis of large phylogenies. Bioinformatics. 30(9):
1312-1313.


https://doi.org/10.1016/j.ympev.2019.106542
https://doi.org/10.1016/j.ympev.2019.106542
http://www.kew.org/wcsp/

	Abstract
	Introduction
	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


