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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 147,834 bp in length, consisting of large single-copy (LSC) and small single-copy (SSC)
regions of 93,202 bp and 17,324 bp, respectively, which were separated by a pair of 18,654 bp 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
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reconstructed by 40 chloroplast genomes
Ledebouriella seseloides.

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 lllumina Hiseq platform. The filtered
sequences were assembled using the program SPAdes

reveals that S. divaricata is

mostly related to

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 147,834bp 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.
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NC_034645, Glehnia littoralis
NC_029392, Angelica dahurica
NC_040122, Angelica laxifoliata
NC_041580, Angelica polymorpha
NC_029393, Angelica gigas
NC_028618, Ostericum grosseserratum
NC_029391, Angelica acutiloba
NC_027451, Seseli montanum
NC_034644 , Peucedanum japonicum
NC_034643, Ledebouriella seseloides
MN539269 , Saposhnikovia divaricata
NC_042242, Heracleum moellendorffii
NC_027450, Pastinaca pimpinellifolia
MK757488, Semenovia gyirongensis
MH778544 , Angelica sinensis
NC_029850, Coriandrum sativum
NC_029394, Ligusticum tenuissimum
NC_039760, Cnidium officinale
NC_038088, Ligusticum sinense
NC_037852, Prangos trifida
NC_041087, Apium graveolens
NC_015821, Petroselinum crispum

NC 029470, Anethum graveolens
NC_029469, Foeniculum vulgare
NC_029889, Carum carvi

NC_015804 , Crithmum maritimum
NC_033344, Peucedanum insolens
NC_015113, Anthriscus cerefolium
NC_033345, Pterygopleurum neurophyllum
NC_008325, Daucus carota
NC_037711, Cicuta virosa

HM596071, Tiedemannia filiformis subsp. greenmannii
NC_035053, Hansenia weberbaueriana
NC_035054, Hansenia forbesii
NC_035055, Hansenia oviformis
NC_035056 , Hansenia forrestii
NC_033343, Pleurospermum camtschaticum
NC_033346, Bupleurum latissimum
NC_036017 , Bupleurum boissieuanum
NC_027834, Bupleurum falcatum

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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