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ABSTRACT
Saposhnikovia divaricata (Trucz.) Schischk. is a traditional Chinese herbal medicine widely distributed in
Eastern Siberia and Northern Asia. In this research, we assembled and characterized the complete
chloroplast genome sequence of S. divaricata from high-throughput sequencing data. The chloroplast
genome was 147,834bp in length, consisting of large single-copy (LSC) and small single-copy (SSC)
regions of 93,202bp and 17,324bp, respectively, which were separated by a pair of 18,654bp inverted
repeat (IR) regions. The genome is expected to contain 129 genes, including 85 protein-coding genes,
36 tRNA genes, and 8 rRNA genes. The total GC content of the genome is 37.5%. A phylogenetic tree
reconstructed by 40 chloroplast genomes reveals that S. divaricata is mostly related to
Ledebouriella seseloides.
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S. divaricata, the sole species of the genus Saposhnikovia
Schischk, is widely distributed in Eastern Siberia and
Northern Asia (Pei et al. 2002). The roots of S. divaricata,
named “Fangfeng” in Chinese, is a traditional Chinese herbal
medicine commonly used in the treatment of arthralgia,
rheumatism (Kreiner et al. 2017), stroke, headaches, fever,
colds, etc (Qian et al. 2010). Pharmacological analysis indi-
cated that S. divaricata has the ability to anti-convulsant,
analgesic (Okuyama et al. 2001), anti-cancer, anticoagulant,
anti-inflammatory (Yu et al. 2015), and antipyretic activities
(Guo et al. 2001) etc. However, its phylogenetic position is
still unclear due to the lack of genomic resources of genus
Saposhnikovia Schischk in previous researches. In this study,
we determined the complete chloroplast genome of S. divari-
cata by using high throughput sequencing technology, which
will provide useful information for the phylogeny of genus
Saposhnikovia Schischk and the further research on evolution
of Saposhnikovia.

The total genomic DNA was extracted from the fresh
leaves of S. divaricata (32�076’ N, 118�612’ E) using the
DNeasy Plant Mini Kit (Qiagen, Valencia, CA, USA). The spe-
cies were stored in Jiangsu Health Vocational College with
the accession number of FF20190911BZZ-17. The DNA was
stored at �80 �C in our lab. The whole genome sequencing
was conducted by Nanjing Genepioneer Biotechnologies Inc.
(Nanjing, China) on the Illumina Hiseq platform. The filtered
sequences were assembled using the program SPAdes

assembler 3.10.0 (Bankevich et al. 2012). Annotation was per-
formed using the DOGMA and BLAST searches (Wyman
et al. 2004).

The cp genome of S. divaricata was determined to com-
prise a 147,834 bp double stranded, circular DNA (GenBank
accession no. MN539269), which containing two inverted
repeat (IR) regions of 18,654 bp, separated by large single-
copy (LSC) and small single-copy (SSC) regions of 93,202 bp
and 17,324 bp, respectively. The overall GC content of
S. divaricata cp genome is 37.5% and the corresponding val-
ues in LSC, SSC and IR regions are 35.9%, 30.8% and 44.6%,
respectively. The cp genome was predicted to contain 129
genes, including 85 protein-coding genes, 36 tRNA genes,
and 8 rRNA genes. Three protein-coding genes, six tRNA
genes and four rRNA genes were duplicated in IR regions.
Eighteen genes contained two exons and four genes (clpP,
ycf3 and two rps12) contained thee exons.

To investigate its taxonomic status, alignment was per-
formed on the 40 chloroplast genome sequences using
MAFFT v7.307 (Katoh and Standley 2013), and a maximum
likelihood (ML) tree was constructed by FastTree version
2.1.10 (Price et al. 2010). As expected, S. divaricata is mostly
related to L. seseloides, with bootstrap support values of
100% (Figure 1). The complete cp genome sequence of
S. divaricata will provide a useful resource for the conserva-
tion genetics of this species as well as for the phylogenetic
studies of Saposhnikovia Schischk genus.

CONTACT Jie Wu wujie1760@126.com School of pharmacy, Jiangsu Health Vocational College, Nanjing, Jiangsu, P. R. China�These authors contributed equally to this work.
� 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, 360–361
https://doi.org/10.1080/23802359.2019.1704200

http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2019.1704200&domain=pdf&date_stamp=2019-12-27
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com


Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

Practical Training Program for Young Teachers in Higher Vocational
Colleges in Jiangsu Province [2019QYSJPX171] and Natural Science
Foundation of the Jiangsu Higher Education Institutions of China
[19KJD430005]. This Project was also funded by Qinglan project of excel-
lent teaching team in Jiangsu and teaching and research project of
Jiangsu Health Vocational College [JKKYTD201701, JKA201812] and the
Open fund of Jiangsu Key Laboratory of Regional Resource Exploitation
and Medicinal Research [No. LPRK201803].

References

Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, et al. 2012. SPAdes: a
new genome assembly algorithm and its applications to single-cell
sequencing. J Comput Biol. 19(5):455–477.

Guo LQ, Taniguchi M, Chen QY, Baba K, Yamazoe Y. 2001. Inhibitory
potential of herbal medicines on human cytochrome P450-mediated

oxidation: properties of umbelliferous or citrus crude drugs and their
relative prescriptions. Jpn J Pharmacol. 85(4):399–408.

Katoh K, Standley DM. 2013. MAFFT Multiple Sequence Alignment
Software Version 7: improvements in performance and usability. Mol
Biol Evol. 30(4):772–780.

Kreiner J, Pang E, Lenon GB, Yang AWH. 2017. Saposhnikoviae divaricata:
a phytochemical, pharmacological, and pharmacokinetic review. Chin
J Nat Med. 15(4):255–264.

Okuyama E, Hasegawa T, Matsushita T, Fujimoto H, Ishibashi M,
Yamazaki M. 2001. Analgesic components of saposhnikovia root
(Saposhnikovia divaricata). Chem Pharm Bull. 49(2):154–160.

Pei GX, Da PL, ShiNew LY, editors. 2002. Edited record of TCM. Vol. 1.
Beijing (China): China Chemical Industry Press; p. 465.

Price MN, Dehal PS, Arkin AP. 2010. FastTree 2-approximately maximum-
likelihood trees for large alignments. PloS One. 5(3):e9490.

Qian ZZ, Dan Y, Liu YZ, Yong P. 2010. Pharmacopoeia of the People’s
Republic of China: a milestone in development of China’s healthcare.
Chin Herb Med. 2:157–160.

Wyman SK, Jansen RK, Boore JL. 2004. Automatic annotation of organel-
lar genomes with DOGMA. Bioinformatics. 20(17):3252–3255.

Yu X, Niu Y, Zheng J, Liu H, Jiang G, Chen J, Hong M. 2015. Radix
Saposhnikovia extract suppresses mouse allergic contact dermatitis by
regulating dendritic-cell-activated Th1 cells. Phytomedicine. 22(13):
1150–1158.

Figure 1. Phylogenetic tree inferred by Maximum Likelihood (ML) method based on 40 representative species. A total of 1000 bootstrap replicates were computed
and the bootstrap support values are shown at the branches. GenBank accession numbers were shown in Figure 1.
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