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Complete plastome sequence of Acorus tatarinowii (Acoraceae), a traditional
Chinese medicinal plant from Xishuangbanna, Yunnan, China
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ABSTRACT
The complete plastome of Acorus tatarinowii is 153,296 bp in length, with two long inverted repeats
(25,752bp for each) separating by a large single-copy (83,533 bp) and a small single-copy (18,240 bp).
The plastome contained 112 unique genes, including 78 protein-coding genes, 30 transfer RNAs, and 4
ribosomal RNAs. Phylogenetic analyses showed that A. tatarinowii was closely related to A. gramineus.
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Acorus tatarinowii Schott (Acoraceae) is a perennial herb and
widely distributed in southern China (Li 1979). It is an import-
ant traditional Chinese medicinal plant for treating heart,
stomach and brain diseases (Lam et al. 2016; Lu 2017; Yang
et al. 2017; Lam et al. 2019; Li et al. 2019). Moreover, plants
of A. tatarinowii is also widely used by Dai medicine for treat-
ments of watery diarrhea, asthma, headache and bloating
(State Administration of Traditional Chinese Medicine 2005).
To date, three Acorus species have sequenced the plastome,
but A. tatarinowii was not investigated yet. Here, we reported
a complete plastome sequence of A. tatarinowii in the first
time, which will be used to develop DNA markers for molecu-
lar authentication and conservation genetics of Acorus.

Fresh leaves of A. tatarinowii was collected at
Xishuangbanna Tropical Botanical Garden, Chinese Academy
of Sciences (21�55002.600N 101�16009.600E), Mengla, south
Yunnan, China, and frozen with liquid nitrogen. Genomic
DNA was extracted using a modified CTAB method (Doyle
and Doyle 1987). A voucher specimen (collection no.
YWB2019-021) was deposited at Herbarium of Xishuangbanna
Tropical Botanical Garden, Chinese Academy of Sciences
(HITBC). The 150 bp pair-end reads were generated by
Illumina NovaSeq 6000 using 350bp insert-size library
(Annoroad, Beijing). Around 12.98Gb clean data with
35,189,804 reads were de novo assembled using GetOrganelle
toolkit (Jin et al. 2018). The plastome was annotated using
CPGAVAS2 (Shi et al. 2019), then manually adjusted in
Geneious (Kearse et al. 2012). DNA polymorphism analysis
was performed using DnaSP (Rozas et al. 2017).

The whole plastome of A. tatarinowii was 153,296 bp
(MN536753) in size by having a large single-copy

(LSC, 83,532 bp), a small single-copy (SSC, 18,240 bp), and
two inverted repeats (IRs, 25,752 bp for each). The plastome
contained 132 genes in total, including unique genes in 78
protein-coding, 30 tRNA, and 4 rRNA. There are five full and
three partial protein-coding (rps12, rps19, and ycf1), eight
tRNA and four rRNA genes in IRs. The overall GC content was
38.7%, and that of LSC, SSC, and IR regions were 37.3%,
33.3%, and 42.9%, respectively.

The whole sequences with one IR region of 42 taxa of
angiosperms were aligned using MAFFT (Katoh and
Standley 2013), then gaps were trimmed by trimAl
(Capella-Guti�errez et al. 2009) using the command ‘-gt 0.6
-cons 60’. For Maximum Likelihood analyses, we used
RAxML (Stamatakis et al. 2008) using GTRGAMMAI model
with 1000 bootstraps to reconstruct phylogeny of A. tatari-
nowii. Phylogenetic analysis showed that Acorales was the
most basal order of monocots, and A. tatarinowii was sis-
ter to A. gramineus (Figure 1). DNA polymorphism analysis
of four Acorus plastomes with one IR showed that there
are 1302 variable and 601 parsimony-informative sites,
respectively, and high variable and parsimony-informative
regions occur at trnT(UGA)-psbD, trnM(CAU)-atpE, ycf1, and
trnL(UAG)-ndhF, which are ideal regions for DNA barcodes
of molecular authentication of Acorus spp. Moreover, the
differences between A. tatarinowii and A. gramineus were
1971 bp, and between A. tatarinowii and A. calamus/A.
americanus were 2087/2065 bp, which support A. tatarinowii
to separate from A. gramineus as an independent species.
Therefore, this new plastome sequence will be valuable for
investigations on systematics and conservation genetics
of Acorus.

CONTACT TianYao-Hua tyhyhf@126.com Yunnan Institute of Tropical Crops, Jinghong, Yunnan, 666100, China
� 2019 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

MITOCHONDRIAL DNA PART B
2020, VOL. 5, NO. 1, 226–228
https://doi.org/10.1080/23802359.2019.1694852

http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2019.1694852&domain=pdf&date_stamp=2019-12-11
http://orcid.org/0000-0001-5181-5945
http://orcid.org/0000-0002-7643-2112
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com


Disclosure statement

The authors report no conflicts of interest and responsible for the con-
tent and writing of this article.

Funding

This study was supported by grants from the Large-scale Scientific
Facilities of the Chinese Academy of Sciences [2017-LSFGBOWS-02] and
the CAS 135 Program [2017XTBG-T03]. We are grateful to the physical
supports from Department of Gardening and Horticulture and HPC
Platform of the Public Technology Service Center, Xishuangbanna
Tropical Botanical Garden, Chinese Academy of Sciences.

ORCID

Nan Jiang http://orcid.org/0000-0001-5181-5945
Wen-Bin Yu http://orcid.org/0000-0002-7643-2112

References

Capella-Guti�errez S, Silla-Mart�ınez JM, Gabald�on T. 2009. TrimAl: a tool
for automated alignment trimming in large-scale phylogenetic
analyses. Bioinformatics. 25(15):1972–1973.

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

Jin J-J, Yu W-B, Yang J-B, Song Y, Yi T-S, Li D-Z. 2018. GetOrganelle:
a fast and versatile toolkit for accurate de novo assembly of organelle
genomes. bioRxiv. 9:138.

Katoh K, Standley DM. 2013. MAFFT multiple sequence alignment soft-
ware version 7: improvements in performance and usability. Mol Biol
Evol. 30(4):772–780.

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. English.

Lam KYC, Chen J, Lam CTW, Wu Q, Yao P, Dong TTX, Lin H, Tsim K. 2016.
Asarone from Acori Tatarinowii Rhizoma potentiates the nerve growth
factor-induced neuronal differentiation in cultured PC12 cells: a signal-
ing mediated by Protein kinase A. PLoS One. 11(9):e0163337.

Lam KYC, Wu Q-Y, Hu W-H, Yao P, Wang H-Y, Dong TTX, Tsim K. 2019.
Asarones from Acori Tatarinowii Rhizoma stimulate expression and
secretion of neurotrophic factors in cultured astrocytes. Neur Lett.
707:134308.

Li H. 1979. Acorus. In: Wu C-Y, Li H, editors. Flora reipublicae popularis
sinacae, Volume 13 (2). Beijing: Science Press; p. 4–9.

Li J, Li X, Gao Y, Dong W, Pang Y, Cao M. 2019. Research progress of
Chinese herbal Acorus tatarinowii Schott. J Liaoning Univ TCM. 21:5–9.

Figure 1. Plastome phylogeny of angiosperms based on Maximum-likelihood (ML) estimation. Acorus tatarinowii was highlighted by bold and blue style. ML boot-
strap values of nodes indicated above the branch. The bottom scale bar represents the number of substitutions per site.

MITOCHONDRIAL DNA PART B 227



Lu C. 2017. Research progress on Acorus tatarinowii Schott and its active
ingredients preventing and controlling Alzheimer’s disease. Med Plant.
8:66–71.

Rozas J, Ferrer-Mata A, S�anchez-DelBarrio JC, Guirao-Rico S, Librado P,
Ramos-Onsins SE, S�anchez-Gracia A. 2017. DnaSP 6: DNA sequence poly-
morphism analysis of large data sets. Mol Biol Evol. 34(12):3299–3302.

Shi L, Chen H, Jiang M, Wang L, Wu X, Huang L, Liu C. 2019. CPGAVAS2,
an integrated plastome sequence annotator and analyzer. Nucleic
Acids Res. 47(W1):W65–W73.

Stamatakis A, Hoover P, Rougemont J. 2008. A rapid bootstrap algorithm
for the RAxML web servers. Syst Biol. 57(5):758–771. English.

State Administration of Traditional Chinese Medicine. 2005. Chinese
materia medica: dai medicinal plants. Shanghai: Shanghai Scientific &
Technical Publishers.

Yang J, Tao R, Wang Y, Lei F, Luo S. 2017. Research progress on
chemical constituents of Acorus tatarinowii Schott and their
pharmacological activities on central nervous system. Pharm Infor.
6:133–141.

228 G. YAN-XIONG ET AL.


	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


