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ABSTRACT
The Camellia nitidissima is an endangered tree species native to Southwest China with high economic
and medicinal values. Genetic information of C. nitidissima would provide good knowledge for the con-
servation of this wild resource. In this article, we characterized the complete chloroplast genome of
C. nitidissima using Illumina sequencing technology. The size of circular genome is 157,247bp, contain-
ing a large single copy (LSC) region of 86,880bp and a small single copy (SSC) region of 18,258bp.
The LSC region and SSC region are separated by a pair of inverted repeat regions (IRa and IRb), each
of 26,068bp. In total, 136 genes are encoded in this cp genome, including 89 protein-coding genes
(81 species), 39 tRNA genes (30 species), and 8 rRNA genes (4 species). The overall GþC content of
the chloroplast genome is 37.3%. The phylogenetic analysis suggests that C. nitidissima is closely
related to C. petelotti.
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Introduction

Camellia nitidissima C.W. Chi is an evergreen shrub that
belongs to the family Theaceae, distributed naturally in
Southwest China, and mainly found in the Guangxi Zhuang
Autonomous Region of China (He et al. 2018). It was first
reported in the Chinese medical classics Ben Cao Gang Mu
400 years ago and has been widely used to treat hepatitis
with jaundice, hypertension, diarrhea, and irregular menstru-
ation (He et al. 2015). As a result, Because of the lack of
effective protection and the increasing commercial demand,
the wild resources of C. nitidissima has undergone a large
population reduction (Zhou et al. 2017).

It was reported that the genetic variation in wildlife popula-
tions plays an important role in the survival and adaptive evolu-
tion of populations in a dynamic environment (Dlugosch and
Parker 2008). However, the gene structure and genomic infor-
mation of the C. nitidissima was still unknown. In this study, we
report the complete chloroplast (cp) genome sequence of C.
nitidissima using Illumina sequencing technology.

The C. nitidissima plant sample, in our study, was collected
from Guangxi Medicinal Botanical Garden. Total genomic

DNA was extracted from 0.2 g fresh leaves of C. nitidissima
using the RN44 DNA plant mini kit (Aidlab, Beijing, China) fol-
lowing the manufacturer’s instructions. A total amount of
2 lg high-quality DNA was used for sequencing with the
Illumina Miseq. The chloroplast genome was assembled using
MITObim version 1.8 (Hahn et al. 2013). The cpDNA sequence
of Camellia huana (KY626040) (Wang et al. 2017) was set as a
reference. The DOGMA online tool (Wyman et al. 2004) was
used to annotate the cp genome of C. nitidissima. We have
deposited the annotated cp genomes into GenBank and got
the accession number MH382827.

The cp genome length of C. nitidissima is determined to
be 157,247 bp and a GC content of 37.3%. The cp genome
included a pair of inverted repeats (IRs, 26,068 bp each other)
that divide the whole sequence into two single-copy regions,
namely large single-copy region (LSC; 86,880 bp), and small
single-copy region (SSC; 18,258 bp). Among this cp genome,
136 functional genes are predicted. Among the 136 encoded
genes in the C. nitidissima cp genome, 113 are unique genes
(including 80 protein-coding genes, 29 transfer RNA genes,
and four ribosomal RNA genes) and 18 are duplicated genes
in the IR regions. The 18 duplicated genes include eight
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protein-coding gene, 10 tRNA genes, and four rRNA genes.
Nineteen distinct genes contain one intron and another two
genes (ycf3, clpP) possess a couple of introns.

MEGA7 (Kumar et al. 2016) was used to carry out the
phylogenetic analysis based on the 18 aligned sequences
with the neighbor–joining (NJ) method (Figure 1). The phylo-
genetic analysis clarified that C. nitidissima is closely related
to its congeneric C. petelotti. The result was similar to a previ-
ous study by Vijayan et al. (2009) suggesting that C. nitidis-
sima and C. petelotti were close relatives. The complete C.
nitidissima cp genome sequence would be available for the
genetic diversity studies of Camellia and show a new per-
spective for understanding the conservation and restoration
of C. nitidissima.

Disclosure statement

There was no conflict of interest among the authors.

Funding

The National Natural Science Foundation of Jiangsu Province
[BK20170311], the National Natural Sciences Foundation of China [NO.
31700297], Program for Young Outstanding Talents of Shaanxi Provincial
Ordinary University, and Program for Innovative Leading Talents for
Science and Technology of Xianyang City supported this work.

References

Dlugosch KM, Parker IM. 2008. Founding events in species invasions:
genetic variation, adaptive evolution, and the role of multiple intro-
ductions. Mol Ecol. 17(2):327–349.

Hahn C, Bachmann L, Chevreux B. 2013. Reconstructing mitochondrial
genomes directly from genomic next-generation sequencing reads-a
baiting and iterative mapping approach. Nucleic Acids Res. 41:e129.

He D, Li X, Sai X, Wang L, Li S, Xu Y. 2018. Camellia nitidissima CW Chi: a
review of botany, chemistry, and pharmacology. Phytochem Rev. 1:23.

He D, Wang X, Zhang P, Luo X, Li X, Wang L, Li S, Xu Y. 2015. Evaluation
of the anxiolytic and antidepressant activities of the aqueous extract
from Camellia euphlebia Merr. ex sealy in mice. Evid Based
Complement Alternat Med. 2015:618409.

Kumar S, Stecher G, Tamura K. 2016. MEGA7: molecular evolutionary gen-
etics analysis version 7.0 for bigger datasets. Mol Biol Evol.
33:1870–1874.

Vijayan K, Zhang WJ, Tsou CH. 2009. Molecular taxonomy of Camellia
(Theaceae) inferred from nrITS sequences. Am J Bot. 96:1348–1360.

Wang G, Luo Y, Hou N, Deng LX. 2017. The complete chloroplast
genomes of three rare and endangered camellias (Camellia huana,
C. liberofilamenta and C. luteoflora) endemic to Southwest China.
Conservation Genet Resour. 9:583–585.

Wyman SK, Jansen RK, Boore JL. 2004. Automatic annotation of organel-
lar genomes with DOGMA. Bioinformatics. 20:3252–3255.

Zhou X, Li J, Zhu Y, Ni S, Chen J, Feng X, Zhang Y, Li S, Zhu H, Wen Y.
2017. De novo assembly of the Camellia nitidissima transcriptome
reveals key genes of flower pigment biosynthesis. Front Plant Sci.
8:1545.

Figure 1. Phylogenetic relationships among 18 Camellia species based on the
neighbor–joining (NJ) analysis of 77 cp PCGs. The bootstrap values next to the
branches are based on 500 resampling.
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