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ABSTRACT
Sanicula rubriflora refers to a kind of edible wild herbs, which possesses reputed medicinal value.
Chloroplasts (cp) is essential organelle in plant cells and has a genome that can be inherited autono-
mously. The complete chloroplast genome of S. rubriflora was assemble and annotated in the present
study. It was a circular molecular genome with a size of 155,700bp in length, which has a typical
quadripartite structure. For instance, a large single-copy (LSC) of 85,979bp and a pair of inverted
repeats (IRs) of 26,333bp were disconnected by a small single-copy (SSC) of 17,053bp. A total of 130
genes have been annotated, including 86 protein-coding genes (PCGs), 36 transfer RNA genes (tRNAs)
and 8 ribosomal RNA genes (rRNAs). The total GC content of the complete chloroplast genome reached
37.9%. A maximum likelihood phylogenetic analysis with the reported chloroplast genomes revealed
that S. rubriflora is most closely related to Saniculachinensis in the phylogenetic relationships.
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Sanicula rubriflora F. Schmidt ex Maxim. is a perennial herb in
the Apiaceae family. It is an edible mountain potherb with
approximately 40 species worldwide (Wyk et al. 2013). It
grows in the mountain forests with moist humus, having alti-
tude of 200–470 m. The main production areas are in
Northeast China, and distributed in Mongolia, North Korea
and northern Japan (Vandelook and Van Assche 2008).
Chloroplasts are commonly found in terrestrial plants, algae
and some protists. They are photosynthetic organelles of
green plants, and their functions include the production of
pigments, synthesis of sugars and some amino acids (Xing
2008). In angiosperms, the chloroplast genome is relatively
conserved, and most of which are double-stranded loop
structures, including a small single copy (SSC), a large single
copy (LSC), and two sequences with the same code and
opposite directions inverted repeats sequence (IR) (Zhang et
al. 2012). In comparison with the nuclear genome, the chloro-
plast genome has multiple advantages such as relatively con-
servative structure, moderate base mutation rate, and easy
sequencing with wide application in the study of systematic
evolution of various plant groups (Daniell et al. 2016).

Fresh leaves of S. rubriflora was collected from Yichun
City, Heilongjiang Province, China on 20 August 2020
(N:47�81’0800, E:128�90’9700). The samples are kept in
Heilongjiang University of Traditional Chinese Medicine
(YCL20190507007). The total genomic DNA of S. rubriflora
was isolated by CTAB methods, and genomic DNA was stored

at Heilongjiang University of Traditional Chinese Medicine.
The whole genome sequencing was carried out on Illumina
Hiseq platform by Benagen Tech Solutions Co., Ltd (Wuhan,
China) with SOAPnuke software for low-quality reads filtering
and delete low-quality reads and adapters for deletion. The
complete chloroplast genome sequence of S. rubriflora was
assembled and annotated with the application of SPAdes
software (Bankevich et al. 2012). The complete chloroplast
genome was submitted to GenBank with the accession num-
ber of MW690208.

Sanicula rubriflora complete chloroplast genome was a
quadripartite structure with 155,700 bp in length, which was
composed of four distinct regions including a large single-
copy (LSC) region of 85,979 bp, a small single-copy (SSC)
region of 17,053 bp and two inverse repeat sequences IRa
and IRb (26,333 bp). The overall nucleotide composition is A
of 30.61%, T of 31.22%, C of 19.4% and G of 18.78%. In add-
ition, a total of 130 genes are encoded containing 86 pro-
tein-coding genes (PCGs), 36 transfer RNA genes (tRNAs) and
8 ribosomal RNA genes (rRNAs).

In order to research the position of S. rubriflora in phyl-
ogeny, we collected 13 chloroplast genomes and two taxa
(Arabidopsis thaliana and Zea mays) as outgroups with
sequenced chloroplast genomes. Sequences were aligned
with MAFFT (John et al. 2019). The maximum likelihood (ML)
tree was performed demonstrated MEGA X (Sudhir et al.
2018) software by 1000 bootstrap replicates (Figure 1). The
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ML tree analysis demonstrated that S. rubriflora was closely
related to Sanicula chinensis. The chloroplast genome of S.
rubriflora provides more detailed and complete data for the
study of Sanicula, thus laying the foundation for the identifi-
cation of the genus and the analysis of genetic differences at
the population and individual levels.
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Figure 1. Phylogenetic tree reconstruction of 14 samples using maximum likelihood based on complete chloroplast genome. Note: Sequence data was obtained
from NCBI; �represents the species in this study.
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