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ABSTRACT
Styrax odoratissimus Champ. ex Benth., also known as the extraordinary aromatic plant of Styracaceae,
has been seriously threatened due to human activities. In this study, the complete chloroplast (cp) gen-
ome sequence of S. odoratissimus was determined by applying next-generation sequencing. The entire
cp genome was determined to be 157,921bp in length. It contained large single-copy (LSC) and small
single-copy (SSC) regions of 87,524bp and 18,301bp, respectively, which were separated by a pair of
26,048bp inverted repeat (IR) regions. The genome contained 130 genes, including 85 protein-coding
genes, 37 tRNA genes, and 8 rRNA genes. The overall GC content of S. odoratissimus genome is 36.96%
and the corresponding values in LSC, SSC, and IR regions are 34.80, 30.27, and 42.92%, respectively. A
phylogenetic tree reconstructed by 31 chloroplast genomes reveals that S. odoratissimus is most related
to Styrax grandiflorus Griffith.
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Styrax odoratissimus Champ. ex Benth., named after its pleas-
ant fragrance of the flowers, is an endemic species to China
in Styrax (Huang and James 2003). It can be as applied for
ornamental, aromatic, pharmaceutical purposes. However, its
wild resources have been seriously threatened with deforest-
ation. In addition, its phylogenetic position is unclear in pre-
vious studies because of the lack of genomic resources of
Styrax genus. Chloroplast genomes are widely applied to
studies of species conservation, genome evolution, and phyl-
ogeny (Jansen et al. 2007; Moore et al. 2007). Consequently,
the genetic and genomic information is urgently needed to
promote its systematic research and the development of con-
servation value of S. odoratissimus. In this study, we charac-
terized the complete chloroplast (cp) genome sequence of
S. odoratissimus (GeneBank accession number: MN368610)
based on Illumina pair-end sequencing to provide a valuable
complete cp genomic resource.

In this research work, the fresh leaves of S. odoratissimus
were collected from Shimenxia (N 30.08, E 118.14) of
Huangshan Mountain Area, Anhui Province, China. The vou-
cher specimen was deposited in the herbarium of Nanjing
Forestry University (accession number: NF2018038). The total
DNA extracting and the whole-genome sequencing were
conducted by Nanjing Genepioneer Biotechnologies Inc.
(Nanjing, China) with the Illumina Hiseq 2500 Sequencing
System. The raw reads were filtered by CLC Genomics
Workbench v9, and filtered sequences were assembled using

the program SPAdes assembler v3.10.1 (Bankevich et al.
2012). Finally, gene structure annotation was carried out with
CpGAVAS (Liu et al. 2012) and the physical map was gener-
ated with OGDRAW (Lohse et al. 2013).

The circular genome of S. odoratissimus was 157,921 bp in
size and contained two inverted repeat (IRa and IRb) regions
of 26,048 bp, which were separated by a large single-copy
(LSC) region of 87,524 bp, and a small single-copy (SSC)
region of 18,301 bp. The genome contained 130 genes,
including 85 protein-coding genes, 37 tRNA genes, and 8
rRNA genes. Six protein-coding genes (ndhB, rpl2, rpl23, rps7,
ycf15, and ycf2), seven tRNA genes (tRNA-ACG, tRNA-CAA,
tRNA-CAU, tRNA-GAC, tRNA-GUU, tRNA-UGC, tRNA-UUC), and
four rRNA genes are duplicated in the IR regions. A total of
five protein-coding genes (atpF, ndhB, rpl2, rpoC1, and rps16)
contained one intron while the other one gene (clpP) had
two introns each. The overall GC content of S. odoratissimus
genome is 36.96% and the corresponding values in LSC, SSC,
and IR regions are 34.80, 30.27, and 42.92%, respectively.

To figure out its taxonomic status, alignment was per-
formed on the 31 chloroplast genome (19 chloroplast
genomes of Styracaceae and 5 taxa as outgroup) sequences
using MAFFT v7.307 (Katoh and Standley 2014), and a max-
imum likelihood (ML) was manually modified using Figtree
v1.4.4. The ML phylogenetic tree shows that S. odoratissimus
is most related to Styrax grandiflorus, with bootstrap support
values of 100% (Figure 1).
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Figure 1. Phylogenetic tree inferred by maximum-likelihood (ML) method based on the complete chloroplast genome of 31 representative species. The bootstrap
support values are shown at the branches.
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