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The complete chloroplast genome of Rubus ellipticus var. obcordatus, an edible
and medicinal dual-purpose plant
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ABSTRACT
Rubus ellipticus Sm. var. obcordatus Focke is an important species in the phylogeny and evolution of
genus Rubus L. in the family Rosaceae. Its chloroplast genome, as reported in this study, is 155,656bp
in size, and it has an average GC content of 37.14%. The chloroplast genome showed a typical quadri-
partite structure comprising a large single copy (LSC) region (85,388bp) and a small single copy (SSC)
region (18,730 bp), which were separated by a pair of inverted repeats (IRs, 25,769bp). In total, this
plastome was found to contain 129 different genes, including 85 protein-coding genes, 36 tRNA genes,
and eight rRNA genes. The completed chloroplast genome of R. ellipticus var. obcordatus will set a new
insight into clarifying the phylogeny and genomic studies in genus Rubus of the family Rosaceae.
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Rubus ellipticus Sm. var. obcordatus Focke belongs to genus
Rubus L. (Rosaceae) section Idaeobatus Focke, subsection
Stimulantes Yu et Lu. Its fresh golden fruits are seasonally
used for food, and its twigs and leaves are frequently used
for medicine by indigenous people in southwestern of China.
It is extremely difficult to distinguish the species in genus
Rubus from each other. This is because of their complex mor-
phological variations (Alice and Campbell 1999) due to their
inter- and intraspecific hybridization, polyploidization, and
apomixis, especially between R. ellipticus Sm. var. ellipticus (its
original variant) and R. pinfaensis H. L�ev. & Vaniot. To estab-
lish the relationships between different species clearly, it is
necessary to rebuild our understanding of these plants’ phyl-
ogeny based on different molecular markers.

In plants, the chloroplast genome offers several advantages
over the nuclear and mitochondrial genomes (Wolfe et al.
1987; Shendure and Ji 2008). It can provide plentiful polymor-
phisms to resolve taxonomic and phylogenetic discrepancies
(Clegg and Zurawski 1992). The chloroplast genome has
already been used in many plant phylogenies at different taxo-
nomic levels and phylogenetic key nodes (Moore et al. 2010;
Huang et al. 2017; Shen et al. 2017; Mehmood, Abdullah
Shahzadi, Ahmed, et al. 2020; Mehmood, Abdullah Ubaid,
Shahzadi, Ahmed, et al. 2020; Mehmood, Abdullah Ubaid,
Shahzadi, Bao, et al. 2020), and has successfully resolved many
problems in taxonomic and phylogenetic relationships in diffi-
cult taxa.

In this study, the complete chloroplast genome of R. ellip-
ticus var. obcordatus is reported. This is a wild species wide-
spread in tropical, subtropical, and temperate zones in
Guangxi, Sichuan, Yunnan, and Guizhou Provinces of China

(Robertson 1974; Yu and Lu 1985; Thompson 1995; Lu and
Boufford 2003). It lives at elevations between 300 and
2000m, as a molecular resource for future use on the tax-
onomy of Rubus. The fresh leaves of R. ellipticus var. obcorda-
tus were collected from Cuihua Town, Daguan County,
Zhaotong City, Yunnan Province (27�4501400 N, 103�5305100 E).
The specimens were stored at the Herbarium of Horticultural
Plants, Yunnan Agricultural University (https://www.ynau.edu.
cn/, Shiyu Wang, 452060083@qq.com) under the voucher
number Zhu-20201014R02. In order to construct chloroplast
DNA libraries, total genomic DNA was extracted from fresh
leaves using DNA Plantzol Reagent (Invitrogen, Carlsbad, CA).
The extracted DNA was sequenced by Illumina HiSeq
Sequencing System (Illumina, San Diego, CA) and a shotgun
library was constructed. About 2.55 Gb pair-end (150 bp) raw
reads were obtained, and the low-quality sequences were fil-
tered using CLC Genomics Workbench version 8.0 (CLC Bio,
Aarhus, Denmark) to produce high-quality clean reads.
NOVOPlasty software (Dierckxsens et al. 2017) was used to
align and assemble the complete chloroplast genome with
the reference genome of R. niveus Thunb (MT576936). The
complete chloroplast genome of R. ellipticus var. obcordatus
was automatically annotated using CPGAVAS2 (Shi et al.
2019), and then adjusted and confirmed with Geneious ver-
sion 9.1 (Kearse et al. 2012). The complete chloroplast gen-
ome was submitted to the GenBank database under the
accession number of MZ352083. To ascertain the phylogen-
etic status of R. ellipticus var. obcordatus, the complete
chloroplast genome sequences of 35 species from three gen-
era (6 species from Fragaria L., 6 species from Rosa L., and 23
species from Rubus L.) in the family Rosaceae were aligned
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using MAFFT (Katoh and Standley 2013). With these
sequence alignments, a maximum likelihood (ML) phylogen-
etic tree was reconstructed by RAxML8 (Stamatakis 2014)
with GTR GAMMA I nucleotide model and 1000 boot-
strap replicates.

The length of the chloroplast genome of R. ellipticus var.
obcordatus is 155,656 bp, with an average GC content of
37.14%, which exhibited a typical quadripartite structure
comprising a large single copy (LSC) region of 85,388 bp and
a small single copy (SSC) region of 18,730 bp separated by a
pair of identical inverted repeats (IRs) of 25,769 bp each. The
chloroplast genome contains 129 genes (112 unique), includ-
ing 85 protein-coding genes (79 unique), 36 tRNA genes (29
unique), and eight rRNA genes (4 unique).

The ML phylogenetic tree shows that 23 species of the
genus Rubus formed an independent monophyly, with

bootstrap support values of nearly 100% (Figure 1), and 12
species in genera Fragaria and Rosa formed a monophyly
with two clades. The monophyly of three genera of the fam-
ily Rosaceae was found to be well-supported by the com-
plete chloroplast genome sequence. This study lays the
foundation for further understanding of the chloroplast gen-
ome information of Rubus plants, and provides a new insight
into elucidating the phylogeny and genomics of the fam-
ily Rosaceae.
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Figure 1. Phylogenetic relationships of 35 species from the Fragaria, Rosa and Rubus genera of the family Rosaceae based on the complete chloroplast genome
sequences. Bootstrap percentages are indicated for each branch.
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