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ABSTRACT
Oxalis corymbosa DC. is an important medicinal and edible perennial herb belonging to the wood-
sorrel family Oxalidaceae. In this study, we report the complete chloroplast (cp) genome sequence of
O. corymbosa. The assembled chloroplast genome was 151,351bp in length, containing two inverted
repeated (IR) regions of 24,587bp each, a large single copy (LSC) region of 85,476bp, and a small sin-
gle copy (SSC) region of 16,701bp. The genome encodes 128 genes, consisting of 82 protein-coding
genes, 37 tRNA genes, eight rRNA genes, and one pseudogene (ycf1). The 82 protein-coding genes
encode 25,751 amino acids in total, most of which use the initiation codon ATG, except rps19 and
psbC genes start with GTG. The lengths of the tRNA genes range from 71bp to 93bp, with the highest
GC content of 62.16% in tRNA-Arg (ACG). The overall GC content of O. corymbosa is 36.47%, with the
highest GC content of 42.64% in IR region. In addition, a total of 74 simple sequence repeats were
identified in the cp genome of O. corymbosa. Phylogenetic analysis indicated a sister relationship
between O. corymbosa and O. drummondii, suggesting a close genetic relationship between the two
Oxalis species. This work provides basic genetic resources for investigating the evolutionary status and
population genetics diversities for this medicinal species.
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Oxalis corymbosa DC. is an important medicinal and edible
perennial herb and widely distributed throughout the world.
This species was introduced into China as an ornamental
plant in the mid-19th century and is now abundantly found
in agricultural farms, gardens, and lawns (Tsai et al. 2020).
Oxalis corymbosa was recorded as Tongchuicao in a variety
of Local Records of Chinese Traditional Medicine with effects
of removing blood stasis and detumescence, clearing heat,
and removing dampness (Gao et al. 2011). The extracts of O.
corymbosa have been demonstrated as a valuable natural
source of antioxidants, suggesting potential applications in
both medicinal and food industries (Liao et al. 2019). The
antioxidant capacity of hydrophilic extracts from O. corym-
bosa was positively related with the total phenolic contents
(Tukun et al. 2014). In addition, Oxalis is the largest genus of
family Oxalidaceae, comprising of more than 500 species
(Vaio et al. 2013). The taxonomy has been revised with simi-
larities in phenotypes across different species (Lubna et al.
2020). The chloroplast genome (cp) has been proven to be a
valuable resource for species identification and plant phylo-
genetic analysis (Wang et al. 2020). Furthermore, it is neces-
sary to develop effective molecular identification strategy for
O. corymbosa to ensure the safety of clinical application. The
aim of this study is to analyze chloroplast genome sequence

of O. corymbosa, which could contribute to the development
of molecular markers and phylogenetic relationship
investigation.

The sample of Oxalis corymbosa was collected from
Fuyang area of Zhejiang Province (30�0502.400N,
119�53020.400E). The leaf specimen was deposited at Medicinal
Herbarium Center of Zhejiang Chinese Medical University,
Hangzhou, China (Voucher Identifying Number CPC-02). Total
genomic DNA was extracted and sequenced using the
Illumina Hiseq Platform according to the previous report
(Dong et al. 2020; Gao et al. 2020). The chloroplast genome
of O. corymbosa was assembled by metaSPAdes with the
chloroplast genome sequence of Oxalis drummondii as refer-
ence (Nurk et al. 2017). Chloroplast genome sequence was
annotated using GeSqe and further confirmed by BLAST
(Tillich et al. 2017). The complete cp genome of O. corymbosa
was submitted to GenBank with the accession number
of MW057776.

The length of the complete chloroplast genome sequence
of O. corymbosa was 151,351 bp, with a large single copy
(LSC) region of 85,476 bp, a small single copy (SSC) region of
16,701 bp, and two separated inverted repeated (IR) regions
of 24,587 bp each. A total of 128 genes were identified in the
cp of O. corymbosa, including 82 protein-coding genes, 37
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tRNA genes, eight rRNA genes, and one pseudogene (ycf1).
The overall GC content was 36.47%, and the corresponding
contents for LSC, SSC, and IR regions were 34.19%, 29.97%,
and 42.64%, respectively. The genome included 15 duplicated
genes in the IR region, including seven tRNAs, four rRNAs
and four protein-coding genes. The proportion of coding
sequences with a total length of 77,499 bp is 51.2%, which
encodes 25,751 amino acids. The most frequently used amino
acids were Leu (10.6%), followed by Ile (8.8%), Ser (7.7%), Gly
(6.6%), and Phe (5.9%), respectively. Most of the protein-cod-
ing genes in O. corymbosa started with a typical ATG codon,
except for rps19 and psbC genes that used the initiation
codon GTG. For the stop codon, 44 of 82 genes ended with
TAA, 20 protein-coding genes ended with TAG, while the
other 18 genes terminated with TGA. It is interestingly to
note that one of ycf1 is a pseudogene that has only partial
fragment. Similar to most chloroplast genomes, the space
gap of nucleotides are very common in O. corymbosa. The
tRNA genes of O. corymbosa vary from 71 to 93 nucleotides,
with the GC content range from 39.73% to 62.16%.
Moreover, a total of 74 small single repeats (SSR) are identi-
fied in the cp of O. corymbosa, ranging from 10 bp to 131 bp.

The ML tree was inferred by MEGA 7.0 using the newly
determined complete genome sequence of O. corymbosa as
well as the cp sequences of other eight representative spe-
cies from the family Oxalidaceae. The result demonstrated
that O. corymbosa was clustered together with O. drummon-
dii, suggesting a close genetic relationship between the two
species (Figure 1). In addition, the three species from genus
Oxalis formed a monophyletic group, and exhibited a sister
relationship with Averrhos carambola. The four species com-
bined together to form the group of Clade I (Figure 1). Our
results would contribute to the development of molecular

markers and further investigation on the population genetics
and phylogenetics of the genus Oxalis.
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