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ABSTRACT
Complete chloroplast genome of Sargassum horneri was obtained in this work. Circular mapping
revealed that the complete chloroplast DNA sequences of S. horneri was 124,075 bp in length and had
an overall AT content of 69.41%, including 139 protein-coding genes, 28 transfer RNA genes, and 6
ribosomal RNA genes. The phylogenetic tree shows that S. horneri and Sargassum confusum constituted
a sister clade along with Fucus vesiculosus.
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Sargassum horneri, belongs to the class of Phaeophyceae
(Cho et al. 2006), is an economically important macroalgal in
Sargassum genus that is highly valued for use in foodstuffs
and industrial raw materials of extractions of iodine, algin,
mannitol among others (Murakami et al. 2011). There are cul-
tivation and application research in China. However, the phe-
nomenon of S. horneri explosive growth and accumulating at
coastal waters is called ‘golden tides’ (Smetacek and Zingone
2013), which causes detrimental effects on aquaculture, fish-
eries and the coastal ecosystems (Byeon et al. 2019). In this
study, we obtained the complete chloroplast genome of S.
horneri. Compared with the existing sequence (GenBank
accession number NC029856) on NCBI, our sequence is 7 bp
longer, with three base fragment variations in the intergenic
region. The specimen was collected from Chi’ao, Fujian
Province, China (26�33042.8200N, 119�55046.1300E), and stored
at the Culture Collection of Seaweed at the Ocean University
of China with an accession number 2018040199. Total DNA
was extracted using the modified CTAB method (Doyle and
Doyle 1990). Paired-end reads were sequenced using Illumina
HiSeq� Ten system (Illumina, San Diego, CA). The experimen-
tal methods and data analysis were followed by the previous
reports (Tamura et al. 2013; Liu et al. 2019).

The complete chloroplast genome of S. horneri is a circu-
lar DNA molecule measuring 124,075 bp in length with the

overall Aþ T content of 69.41% (GenBank accession number
MN265366). The nucleotide composition was 34.54% A
(42,858 bp), 15.71% G (19,486 bp), 34.87% T (43,264 bp), and
14.88% C (18,467 bp). The chloroplast genome of S. horneri
encoded 173 genes, which contained 137 protein-coding
genes, 2 open reading frames, 28 transfer RNA genes, and
6 ribosomal RNA genes. All genes show the typical gene
arrangement conforming to the Phaeosporeae consensus.
Excepting psbF gene, which uses the typical GTG as the
start codon, the rest protein-coding genes had the typical
initiation ATG as the start codon. About 79.86% protein-
coding genes had TAA as termination codon and the
remaining were TAG (17.99%) and TGA (2.16%). There were
5 pairs of genes with overlapping by 4–53 bp, making full
use of nucleotide and genetic information. All transfer RNA
genes have the typical cloverleaf structure ranged
from 71–293bp.

All Phaeophyceae species with complete chloroplast gen-
ome available in the GenBank were selected to construct
the phylogenetic tree by the Bayesian method, with
Phaeodactylum tricornutum (Bacillariophyceae) as an out-
group. Phylogenetic analysis based on combined 30 protein-
encoding genes (psbI, atpA, psaA, petA, psaM, chlI, dnaK, rpoA,
psbV, secA, rpoC2, atpG, rpl35, rbcS, psbA, ycf3, psaJ, ycf4, psaI,
rps16, ycf39, dnaB, psbB, psaE, rpl31, rpl36, rps8, rpl29, rpl2,
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and rpl21) exhibited that all the species of Phaeophyceae
firstly clustered together and divided into two branches,
S. horneri and Sargassum confusum constituted a sister clade
along with Fucus vesiculosus (Figure 1). Results support
current taxonomic systems.
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Figure 1. Phylogenetic tree (Bayesian inference) based on complete chloroplast genome of Phaeophyceae. Support values for each node were calculated from
Bayesian posterior probability (BPP). Asterisks following species names indicate newly determined chloroplast genomes.

MITOCHONDRIAL DNA PART B 3313


	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


