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ABSTRACT
Abies yuanbaoshanensis is critically endangered and endemic to Guangxi province of China, with no
more than 900 surviving individuals. In this study, we reported the complete chloroplast (cp) genome
of A. yuanbaoshanensis. The complete chloroplast genome is 121897bp in size. In total, 112 genes
were identified, including 74 protein-coding genes, 34tRNA genes, and four rRNA genes. In phylogen-
etic analysis, the tree supported the monophyly of the genus Abies. The complete plastome of A. yuan-
baoshanensis will provide potential genetic resources for further conservation and evolutionary studies
of this highly endangered species.
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Abies consists of around 50 species, which are widely distrib-
uted in the Northern Hemisphere with major centres of dis-
tribution in North America and eastern Asia. (Liu 1971;
Farjon 2001). Abies are ecologically crucial for water and soil
restoration in areas where they occur (Liu 1971). However,
many fir species have been listed as endangered species
(Xiang et al. 2015). Abies yuanbaoshanensis is listed as highly
endangered species in the Red List (IUCN 2018). Now A.
yuanbaoshanensis is endemic to Guangxi province of China
with less than 900 surviving individuals (Li et al. 2002). Here,
we assembled and characterized the complete plastome of
A. yuanbaoshanensis. It will provide potential genetic resour-
ces for further conservation and evolutionary studies of A.
yuanbaoshanensis.

The plant material of A. yuanbaoshanensis was collected
from a single individual that lives in the natural forest habitat
of Mt. Yuanbaoshan (Guangxi, China; 25.43�N, 109.18�E).
Voucher specimen (YBS20190711) and DNA sample were
deposited in the herbarium of Institute of Botany, CAS (PE).
In total, 6 G high-quality clean reads (150 bp PE read length)
were generated with adaptors trimmed. The GetOrganelle
(Jin et al. 2018), Bandage (Wick et al. 2015), Geneious R11

(Biomatters Ltd., Auckland, New Zealand), were used to align,
assemble, and annotate the plastome.

The full length of A. yuanbaoshanensis chloroplast genome
(GenBank Accession No. MN399749) was 121897 bp and com-
prised of a large single copy region (LSC with 67152 bp), a
small single copy region (SSC with 54467 bp), and two
inverted repeat regions (IR with 139 bp). The overall GC con-
tent of the A. yuanbaoshanensis cp genome was 38.30%. A
total of 112 genes were contained in the cp genome (74 pro-
tein-coding genes, 34 tRNA genes, and four rRNA genes).
Only one tRNA gene (trnI-CAU) is duplicated and located on
the IR regions.

Fourteen chloroplast genomes were selected to infer the
phylogenetic relationships among the main representative
species of Pinaceae with Ginkgo biloba (Ginkgoaceae) as
the outgroup. All of these 14 complete chloroplast sequen-
ces were aligned by the MAFFT version 7 software (Katoh
and Standley 2013). A maximum-likelihood (ML) tree was
inferred by Ultrafast bootstrapping with 1000 replicates
through IQ-TREE 1.5.5 (Nguyen et al. 2015) based on the
GTRþ FþR3 nucleotide substitution model, which was
selected by Model Finder (Kalyaanamoorthy et al. 2017).
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The result revealed that the five Abies species (A. yuan-
baoshanensis, A. koreana, A. kawakami, A. fargesii, A. chen-
siensis, and A. ziyuanensis) are strongly supported as
monophyletic (Figure 1).
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Figure 1. The ML phylogeny result from 14 complete plastome sequences by IQ-TREE. Accession numbers: Abies chensiensis NC_041464, A. fargesii NC_042775, A.
kawakamii NC_042776, A. yuanbaoshanensis MN399749, A. koreana NC_026892, A. ziyuanensis MH706705, Keteleeria davidiana NC_011930, Cedrus deodara
NC_014575, Picea sitchensis NC_011152, Pinus lambertiana NC_011156, Cathaya argyrophylla NC_014589, Larix decidua NC_016058, Pseudotsuga sinensis
NC_016064, and Ginkgo biloba NC_016986.

MITOCHONDRIAL DNA PART B 3387

https://doi.org/10.1101/256479

	Abstract
	Disclosure statement
	Data availability
	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


