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The complete chloroplast genome of Dendrobium comatum (Orchidaceae)
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ABSTRACT
Dendrobium comatum is a rare orchid plant. To further its research and conservation, we reported and
characterized its complete chloroplast (cp) genome by using Illumina paired-end sequencing data. We
also analyzed its characteristics and studied its clustering relationships. The total chloroplast genome
size was 158,008bp, including inverted repeats (IRs) of 27,032bp separated by a large single copy
(LSC) region and a small single copy (SSC) region of 85,592 and 18,352bp, respectively. A total of 132
genes, including 38 tRNA, 8 rRNA, and 87 protein-coding genes, were identified. Phylogenetic analysis
showed that D. comatum is sister to D. kingianum with sufficient support.
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The genus Dendrobium is one of the three largest genera in
the family Orchidaceae (Xiang et al. 2013), comprising
approximately 1100 species that are mainly distributed from
India to Japan; Malaysia and Indonesia to the south; and
Australia, New Guinea, and the Pacific islands to the east.
There are 78 species (14 endemic) in 14 sections in China,
some of which have been extensively used as traditional
Chinese medicine (TCM) (Chen et al. 2009; Tang et al. 2020).
However, many wild Dendrobium species are in extreme dan-
ger of extinction due to overharvesting and habitat destruc-
tion. Dendrobium comatum (Blume) Lindl (1830) belongs to
the genus Dendrobium (Orchidaceae: Epidendroideae) and is
distributed in South and East China. This species is character-
ized by a terminal pseudobulb comprising 2 or 3 internodes;
the mid-lobe of the lip is very plicate, deeply fimbriate-
lacerate, and divided into many fine segments (Chen et al.
2009). Its distribution range is narrow, and it has extremely
high medicinal value. D. comatum is listed as an endangered
species on the China Species Red List and as EN on the IUCN
(Wang and Xie 2004). In this paper, the complete chloroplast
genome of D. comatum was constructed from whole-genome
sequencing data to provide molecular data for the systematic
investigation of Illumina Orchidaceae.

Five plants transplanted from a wild area in Pingtang,
which is located in Pingtang County, Guizhou Province, China
(25�4503900N, 107�1705900E, Alt. 823m), were collected for mor-
phological observations and other studies. For the DNA
extraction of Dendrobium comatum, 2–3 g of fresh leaves
were harvested. The specimen and extracted DNA were
deposited at Biodiversity Research Laboratory, Forestry
College of Guizhou University (http://fc.gzu.edu.cn) under the
voucher number LZ20200501 (collected by Zhi Li, lizhighz@

163.com). Total genomic DNA was extracted from fresh
leaves by using the modified CTAB procedure of Doyle and
Doyle (1987) and sequenced on the Illumina NovaSeq6000
platform (Illumina, San Diego, CA). Genome sequences were
identified and assembled with SPAdes v.3.5.0 (Lapidus
et al. 2014).

The cp genome sequence of D. comatum (GenBank acces-
sion MZ666386) is 158,008 bp in size and contains a pair of
inverted repeats (IRs) of 27,032 bp, which are separated by a
large single copy (LSC) region of 85,592 bp and a small single
copy (SSC) region of 18,352 bp. The cp genome contains 132
genes, including 86 protein-coding genes, 38 transfer RNA
genes, and eight ribosomal RNA genes. The overall GC con-
tent of the cp genome is 37.12%.

To perform a phylogenomic analysis, twenty-seven com-
plete chloroplast genomes within the Dendrobium genus
were considered along with D. comatum. Two species from
the Goodyera genus (Goodyera velutina and Goodyera procera)
were selected as outgroups because Goodyera belongs to a
clade that is sister to Dendrobium. The chloroplast genome
sequences were aligned using MAFFT (Katoh and Standley
2013). Phylogenetic analysis using the maximum likelihood
algorithm was conducted with RAxML8.1.5 (Kalyaanamoorthy
et al. 2017) implemented in Geneious ver. 10.1 (http://www.
geneious.com, Kearse et al. 2012), and a maximum-likelihood
(ML) phylogeny was used to construct a phylogenetic rela-
tionship tree. The results showed that D. comatum is phylo-
genetically related to Dendrobium kingianum. This newly
reported cp genome of Dendrobium comatum will be helpful
for further investigation of the taxonomy and phylogeny of
Dendrobium (Figure 1).
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Figure 1. Phylogenetic relationships of 29 species based on the maximum-likelihood (ML) analysis of chloroplast genomes.
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