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Characterization of the complete chloroplast genome of Syringa wolfii
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ABSTRACT
Syringa wolfii (Syringa: Syringeae), an upright shrub, is ornamental species used in urban greenification.
In this study, we determined the complete chloroplast (cp) genome of S. wolfii using next-generation
sequencing (NGS). The size of the chloroplast genome is 156,571 bp in length, including a large single-
copy region (LSC) of 86,684bp, a small single-copy region (SSC) of 19,109bp, and a pair of inverted
repeat (IR) regions with 25,362bp. The GC content of the chloroplast genome was 37.95%. Moreover, a
total of 131 functional genes were annotated, including 87 protein-coding genes, 36 tRNA genes, and
8 rRNA genes. The neighbor-joining phylogenetic tree suggested that S. wolfii was closely related to
S. yunnansis.
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Syringa wolfii (Oleaceae: Syringeae), upright shrub, is an orna-
mental species used in urban greenification (Fu 1995). They
mainly grow in hillside mixed wood forests, thickets, forest
margins or riverside, or needle and broad-leaved mixed for-
ests, at an altitude of 500–1600m, which is mainly found in
Heilongjiang, Jilin, Liaoning, China (Chen et al. 2007). Syringa
wolfii has been used as medicinal plant in China because of
its various medicinal components (Park et al. 1999). Recently,
a series of chloroplast genome of Oleaceae were sequenced
to conducted the phylogenetic relationships (Zhao et al.
2019). However, the phylogenetic location of S. wolfii has not
been reported so far. Here, the complete chloroplast genome
of S. wolfii (Genbank accession number: MN901631) was
obtained based on high-throughput sequencing technology
and the phylogenetic analysis of S. wolfii was carried out
accordingly, which we expect will help future studies.

The samples of S. wolfii were collected from Xining
Botanical Garden, Qinghai Province, China (36.62�N,
101.75�E). The experiment and analysis scheme are according
to Wang et al. (2019). Total DNA of S. wolfii was extracted
from the fresh leaves (about 3.0 g) with a modified CTAB
method (Doyle and Doyle 1987). The voucher specimen
(Specimen Accession number: WangJL2019201) was kept in
the Herbarium of the Northwest Institute of Plateau Biology,
Chinese Academy of Sciences (HNWP). Genome sequencing
was performed using the Illumina HiSeq Platform (Illumina,

San Diego, CA) at Genepioneer Biotechnologies Inc., Nanjing,
China. Approximately 6.13GB of clean data were yielded. The
trimmed reads were mainly assembled by SPAdes (Bankevich
et al. 2012) and SSPACE V2.0 (Marten et al. 2011). The
assembled genome was annotated using CpGAVAS (Liu
et al. 2012).

The complete chloroplast genome of S. wolfii is
156,517 bp in length with a typical quadripartite structure,
containing a pair of inverted repeated (IR) regions of
25,362 bp, a large single-copy (LSC) region of 86,684 bp, and
a small single-copy (SSC) region of 19,109 bp. The two IRs are
separated by the LSC and the SSC. The GC content of the
complete chloroplast genome was 37.95%. A total of 131
functional genes were annotated, including 8 rRNA genes, 36
tRNA genes, and 87 protein-coding genes. The rRNA genes,
tRNA genes, and protein-coding genes account for 6.10%,
27.48%, and 66.41% of all annotated genes, respectively.

Phylogenetic relationships of S. wolfii, with 44 other spe-
cies of Oleaceae, were resolved by means of the neighbor-
joining method. Alignment was conducted using MAFFT
(Katoh and Standley 2013; online version: https://mafft.cbrc.
jp/alignment/server/). The neighbor-joining tree was built
using MEGA 7 (Kumar et al. 2016) with bootstrap set to 1000.
The neighbor-joining phylogenetic tree suggested that S.
wolfii was closely related to S. yunnansis (Figure 1).
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Figure 1. The neighbor-joining phylogenetic tree based on 45 chloroplast genome sequences.
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