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ABSTRACT
Nothodoritis zhejiangensis (Orchidaceae) is a rare orchid unique to China of great horticultural value.
The complete chloroplast (cp) genome of this species is 143,522 bp in length and the total GC content
is 36.8%. It includes a large single copy (LSC) region of 83,830bp in length, a small single copy (SSC)
region of 10,764bp, and a pair of inverted repeat regions (IRs) with 24,464bp. The cp genome contains
120 functional genes, including 74 protein-coding genes, 38 tRNA genes, and eight rRNA genes. The
phylogenetic tree constructed by the maximum-likelihood method showed that the taxonomic status
of N. zhejiangensis was clustered with the species in Phalaenopsis.
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Nothodoritis zhejiangensis Z. H. Tsi., a rare orchid species
unique to China, is narrowly distributed in Lin’an (Zhejiang),
Kangxian (Gansu), Zhenping (Shaanxi), Huangshan (Anhui)
(Tsi 1989; Zeng et al. 2011). It is epiphytic on tree branches
in forests or at forest margins at elevation 300–900 m (Chen
and Wood 2009). N. zhejiangensis is universally recognized as
an ornamental plant on great horticultural value (Zeng et al.
2011). However, due to the perennial digging and destruc-
tion of habitat, the populations of N. zhejiangensis are
extremely sparser, and it has been included in the China
Species Red List (Wang and Xie 2004) and Plant Species with
Extremely Small Population (PSESP) of China (Wade et al.
2016). To better understand its taxonomic status and further
help the conservation of N. zhejiangensis, we reported its
chloroplast (cp) genome structure firstly, and a maximum-
likelihood phylogenetic tree was constructed for phyloge-
nomic analysis.

Fresh leaf material was sampled from a living individual,
which was taken from Kuzhuxi, Tangkou, Anhui Province
(N30�05050.200, E118�12042.900). Voucher specimens (BFU-
ORCHID-2017022) was stored in the herbarium of Plant
Biology Department (Wu Qi, wuqi9907@163.com), Beijing
Forestry University. CTAB method (Doyle and Doyle 1987)
was employed to extract the total genomic DNA, and the
Illumina HiSeq Xten platform at oebiotech (https://www.
oebiotech.com/, China) was used to perform 350 bp pair-end
sequencing. GetOrganelle V1.7.1 (Jin 2020) program was used
to De Novo assemble the cp genome of clean data; using

Geneious 2021.0.3 (https://www.geneious.com/) for prelimin-
ary annotation and Plann V1.1.2 (Huang and Cronk 2015) for
complete cp genome annotation. We submitted the com-
plete cp genome sequence to GenBank and got the acces-
sion number MW646088.

The complete cp genome sequence of N. zhejiangensis has
a typical ring structure with the length of 143,522 bp and the
total GC content of 36.8%. It includes a large single copy
(LSC) region of 83,830 bp in length, a small single copy (SSC)
region of 10,764 bp, and a pair of inverted repeat regions
(IRs) with 24,464 bp. The annotated cp genome contains 120
functional genes, including 74 protein-coding genes, 38 tRNA
genes, and eight rRNA genes. Among them, 10 protein-cod-
ing genes (rps16, atpF, ropC1, ycf3, clpP, petB, petD, rpl16,
rpl2, rps12) and six tRNA genes (trnK-UUU, trnR-UCC, trnL-
UAA, trnV-UAC, trnI-GAU, trnA-UGC) have introns.

To confirm the phylogenetic position of N. zhejiangensis, a
maximum-likelihood phylogenetic tree was constructed with
the complete cp genome of N. zhejiangensis, which also con-
tained 11 related species and two outgroups. All the sequen-
ces were used MAFFT V7.309 for multiple sequence
alignment (Katoh and Standley 2013). MAGE-X was used to
construct a phylogenetic tree (Kumar et al. 2018) under the
GTRþG model, with bootstrap percentages computed after
1000 replicates. The results of the phylogenetic tree showed
that N. zhejiangensis was sister to genus of Phalaenopsis
(Figure 1), which was consistent with previous studies
(Tsi 1999; Christenson 2001). The cp sequence of N.
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zhejiangensis will provide a valuable reference for studies on
the genetic diversity in Orchidaceae.
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Figure 1. Maximum-likelihood (ML) phylogenetic tree of N. zhejiangensis was constructed with 11 published complete chloroplast genomes of species in
Orchidaceae and two outgroups. N. zhejiangensis is marked with a dot. ML bootstrap values are shown at each node.
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