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ABSTRACT
Oreocharis cotinifolia is a plant herb with a small population and narrow distribution range in southeast
China. It is listed as one of the class 1 key protected wild plants in China and designated as a critically
endangered species. In this study, we assembled the complete chloroplast genome of O. cotinifolia
using data from high-throughput Illumina sequencing. The cp genome is 153,577 bp in length and
includes two inverted repeats (IRs) of 25,292bp, separated by a large single-copy region (LSC) and a
small single-copy region (SSC) that are 84,898bp and 18,095bp, respectively. The GC content is
37.42%. The genome encodes 128 functional genes, including 87 protein-coding, 37 tRNA, and 4 rRNA
genes. Maximum likelihood analysis showed that O. cotinifolia is closely related to the congeneric O.
mileensis. The complete chloroplast genome will contribute to further studies on phylogeny and con-
servation of O. cotinifolia and related taxa in Oreocharis of Gesneriaceae.
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Oreocharis cotinifolia (W. T. Wang) Mich. M€oller & A. Weber,
previously recognized as a monotypic species Dayaoshania
cotinifolia W. T. Wang, is an endemic herb native to China
(Wang 1983). This species was placed into Oreocharis based
on a molecular phylogenetic analysis (M€oller et al. 2011). Due
to its small population size, narrow distribution range and
the influence of human activities, its distribution has
decreased sharply (Wang et al. 2008; Wang et al. 2013; Wei
2019). It is currently listed as the national class 1 key pro-
tected wild plant in the National List of Key Protected Plants
(the first batch), promulgated by the State Council in 1999. It
was also designated as an extremely endangered species by
the Red List of Chinese Species (Wang and Xie 2004). The
phylogenetic status of O. cotinifolia has been well studied
(Weber et al. 2013; M€oller et al. 2016), however the complete
chloroplast genome of O. cotinifolia has not been well
studied. Here the complete chloroplast genome was
assembled and annotated to contribute to its further system-
atic study and conservation genetics.

The leaf samples were collected from Dayaoshan
Mountain, Guangxi, China (109�540–110�150E longitude and
23�430–24�090N latitude), and the voucher specimens were
deposited in the Herbarium of Guangxi Institute of Botany,
Chinese Academy of Sciences (DYS-2019-009, IBK, http://
www.gxib.cn/spIBK/, contact person and email: Fang Wen

and email is 41617562@qq.com). DNA was extracted follow-
ing the protocol as described previously (Ling and Zhang
2019). Library construction and sequencing was performed
by the Wuhan Bena Biotechnology Co., Ltd. Libraries con-
tained an insertion size of about 400 bp and high throughput
DNA sequencing (150 bp on the opposite end) was per-
formed on the Illumina Hiseq 4000 platform to generate the
sequence data of about 4GB. The chloroplast genome
sequence of O. esquirolii (MT612436) served as the reference
sequence, and SPAdes software (version: 3.10.1, parameter:
–k 127) was used for genome assembly. Blastn (version:
BLAST 2.2.30þ, parameter: –evalue 1e–5) was used to confirm
the accuracy of the assembly, and the sequences with a
retention ratio of more than 1000bp and a coverage of more
than 90% were retained. Joined sequences were annotated
using online CPGAVAS2 (http://47.96.249.172:16019/analyzer/
annotate), and then inspected manually. The Maximum likeli-
hood tree was inferred using RAXML (version: 8.2.4) with the
following parameters: -f a-m GTRCAT-p 12345-x 12345-
# 1000.

The length of complete chloroplast genome sequence was
153,577 bp (MN579510), the large single-copy region (LSC)
region was 84,898 bp, the small single copy (SSC) region was
18,095 bp, and two inverted regions (IRs) were 25,292 bp for
each repeat. A total of 128 genes were predicted, consisting
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of 87 protein-coding, 37 tRNA and 4 rRNA genes. The total
GC content was 37.42%. The The cp genome features of O.
cotinifolia were similar to other reported species of
Oreocharis in orientation, order and gene content (Meng et
al. 2019; Gu et al. 2020).

In order to ascertain phylogenetic position of O. cotinifolia
in Gesneriaceae, the chloroplast genome sequences of 24
Gesneriaceae species were downloaded from NCBI GenBank
database, and the ML tree was constructed using Fraxinus sie-
boldiana and F. insularis (Scrophulariaceae) as outgroups.
Previous phylogenetic studies indicated that Thamnocharis
embedded into Oreocharis, and T. esquirolii was a synonym of
O. esquirolii (Wang et al. 2010; M€oller et al. 2011; Meng et al.
2019). Phylogenetic analysis of our study also revealed that O.
cotinifolia is a sister species to O. mileensis (Figure 1), and sup-
ported resurrection of the name O. esquirolii from T. esquirolii.
The complete chloroplast genome of O. cotinifolia provides
data for study of its conservation genetics and the phylogen-
etic relationship for future studies of the Gesneriaceae.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by Yunnan Key Laboratory for Integrative
Conservation of Plant Species with Extremely Small Populations,
Kunming Institute of Botany, Chinese Academy of Sciences, Guangxi
Natural Science Foundation [2020GXNSFBA297049], the Foundation of
Guangxi Key Laboratory of Plant Conservation Restoration Ecology in
Karst Terrain [19-050-6; 19-185-7] and Key R&D Program of the Guangxi
Zhuang Autonomous Region [2018AB49021].

ORCID

Bo Zhao http://orcid.org/0000-0002-5649-7082

Data availability statement

The raw sequencing data have been deposited in the NCBI Sequence
Read Archive under accession numbers PRJNA692635. The data that sup-
port the findings of this study are openly available in GenBank of NCBI
at https://www.ncbi.nlm.nih.gov, reference number MN579510. The cer-
tificate specimens were deposited in the Herbarium of Guangxi Institute
of Botany, Chinese Academy of Sciences (DYS-2019-009), contact person
is Fang Wen and email is 41617562@qq.com.

Figure 1. Phylogenetic tree reconstructed by Maximum Likelihood (ML) analysis based on chloroplast genome sequences, including Oreocharis cotinifolia�
sequenced in this study. Numbers below branches are assessed by ML bootstrap.
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