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ABSTRACT
The complete chloroplast genome sequence of Clematis mandshurica Ruprecht (1867), a specie of the
Ranunculaceae family, and its phylogenetic relationships with other species have been reported in this
study. The complete chloroplast genome of C. mandshurica is 159,563bp in length, including a large
single-copy (LSC) region of 79,360bp, a small single-copy (SSC) region of 18,121bp, and a pair of iden-
tical inverted repeat regions (IRs) of 31,041bp. The genome encodes a total of 132 genes, including 90
protein-coding genes, 34 transfer RNA (tRNA) genes, and eight ribosomal RNA (rRNA) genes. The phylo-
genetic analysis reveals that C. mandshurica was found to be closest to Clematis taeguensis. The com-
plete chloroplast genome of C. mandshurica contributes to a better understanding of phylogenetic
relationships among Clematis species.
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Clematis is a cosmopolitan genus of about 355 species in the
Ranunculaceae (Wang and Li 2005; Yang et al. 2019; Chen
et al. 2021), which is widely distributed throughout the
world. Clematis mandshurica root is the most famous trad-
itional Chinese herbal medicines obtained from Clematis spe-
cies (Hao et al. 2013), widely used as Wei Ling Xian in
traditional medicine (Lee et al. 2014) and is native to China,
Korea, Mongolia, and the Russian Far East (Dong et al. 2016).
The dried roots and rhizomes of C. mandshurica have been
used as an analgesic, anti-inflammatory, anti-tumor, and dis-
pel wind agent (Huang 1999; He et al. 2011; Ling et al. 2013;
National Pharmacopoeia Committee 2020). At present, the
research on C. mandshurica mainly focused on cultivation
techniques (Han et al. 2011, 2021), chemical constituents and
pharmacological activities (Lee et al. 2020; Lin et al. 2021).
However, the genetics and molecular biology of C. mandshur-
ica are poorly understood. Therefore, we here report the first
complete chloroplast genome of C. mandshurica by high
throughput sequencing technology, which will provide valu-
able bioinformatic data for understanding the systematics of
C. mandshurica and genetic research.

Fresh leaves of C. mandshurica were provided from
Medicinal Herb Garden, Jilin Agricultural University,
Changchun, China (43�4802300N, 125�2405700E). The voucher
specimen was deposited in the Herbarium of College of
Chinese Medicinal Materials, Jilin Agricultural University
(https://zhongyao.jlau.edu.cn; Zeliang L€u, lvzeliang@foxmail.

com) under the voucher number Y. Cui 2021009. Genomic
DNA was extracted by a QIAquick Gel Extraction kit (Qiagen,
Hilden, Germany). Pair-end raw reads were obtained by PE
150 library and the Illumina Hiseq 2500 platform. Finally, the
raw data (1.1 Gb) were obtained. Genome assembly and
annotation were conducted using metaSPAdes9 (Nurk et al.
2017) and CPGAVAS2 (Shi et al. 2019), respectively. The anno-
tated cp genome sequence was submitted to GenBank under
the accession number OK375873.

The length of complete chloroplast genome of C. man-
dshurica was 159,563 bp, displaying a large single-copy (LSC),
a small single-copy (SSC), and a pair of inverted repeat (IR)
regions of 79,360 bp, 18,121 bp, and 31,041 bp, respectively.
A total of 132 genes were annotated, including 90 protein-
coding genes, 34 transfer RNA (tRNA) genes, and eight ribo-
somal RNA (rRNA) genes. The GC content of the cp genome
was 37.98%, and the GC content of the LSC, SSC, and IR
regions were 36.3%, 31.3%, and 42.1%, respectively.

The maximum-likelihood (ML) phylogenetic tree was gen-
erated based on the complete genome of C. mandshurica
and other species of the Ranunculaceae (Figure 1). The 20
complete chloroplast sequences were aligned using MAFFT
software (Katoh and Standley 2013), and a phylogenetic tree
was constructed using MEGAX (Kumar et al. 2018) with a
generalized time-reversible (GTR) sequence evolution model
and an ML for tree improvement. Clematis mandshurica was
found to be closest to Clematis taeguensis in tribe
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Anemoneae, subfamily Ranunculoideae. The phylogenetic
analysis resolved great chloroplast divergence within the
genus Clematis (Kyun et al. 2021). In conclusion, the complete
chloroplast genome of C. mandshurica contributes to a better
understanding of the phylogenetic relationships among
Clematis species, which can contribute important information
for understanding phylogenetic and evolutionary studies of
Ranunculaceae.
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Figure 1. The ML tree based on the cp genome of Clematis mandshurica and other 19 species that were downloaded from GenBank and Anemone as the outgroup.
The numbers on the branches are bootstrap values.
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