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ABSTRACT

Trachycarpus nanus is an endangered plant that is endemic to southwest of China. In the present
study, the complete chloroplast genome of this species was assembled and characterized using whole
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genome next-generation sequencing. The complete chloroplast genome showed a circular genome of

158,713 bp size with 36.6% GC content. The genome is of typical structure and contain a pair of
inverted repeat (IR) regions with 27,240 bp, separated by one large single-copy (LSC) with 86,395 bp,
and one small single-copy (SSC) regions with 17,838 bp. The genome contained 132 genes, including
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86 protein-coding genes, 8 rRNA genes and 38 tRNA genes. A phylogenetic tree reconstructed based
on 21 chloroplast genomes reveals that Trachycarpus nanus is most related with Chamaerops humilis.
The information provides important genetic basis for the species’ future studies on phylogenetic and

utilization.

Trachycarpus nanus Beccari Webbia, which is endemic to
southwestern China, is an endangered species in the family
Arecaceae. This species is a dioecious perennial shrub with-
out solitary, short and subterranean stem. This species is nar-
rowly distributed in dry forests or open areas on mountains
with altitude of 1800-2300m in Yunnan province of China
(Wu and Raven 2013). Thus, Trachycarpus nanus has been
ranked as the second most endangered species in China and
is subject to national protection. Based on the species cate-
gories of the International Union for Conservation of Nature
and Natural Resources (IUCN), Trachycarpus nanus has been
listed as an endangered plant (IUCN 2019; http://www.iucn-
redlist.org). Previous studies on Trachycarpus nanus mainly
focused on its field survey and seed propagations (Dong et
al. 2002), and genomic information is still scarce (Barrett et
al. 2016). Herein, we firstly assembled and characterized the
complete chloroplast genome for Trachycarpus nanus using
next-generation sequencing technology. Such information
will provide the genetic information for future studies on
phylogenetic, evaluation and utilization of this species.

Fresh leaves of Trachycarpus nanus were collected from
Xiangyun county of Dali in Yunnan Province, China (E:
100°47'14.28", N: 25°37'3.576”, 2184m). The specimen is
stored at Yunnan University Herbarium (YNUWYH008-01, Yue-
hua Wang wangyh58212@126.com). Total genomic DNA was
extracted using a modified cetyltrimethylammonium bromide
(CTAB) method (Doyle 1987). The sequencing library was con-
structed and quantified, and then the paired-end (PE)

libraries were generated using lllumina HiSeq 2500 platform.
The whole genome sequencing was conducted by Softgene
(Beijing, China). We assembled the short reads into contigs
using SPAdes (Bankevich et al. 2012), connected all contigs
with Bandage (Wick et al. 2015), and manually removed
redundant contigs. We mapped reads by bwa (Li and Durbin
2009) to the genome to check, proofread, and patch and
finally obtained cycle complete plastomes. The cp genome
was annotated through DOGMA (Wyman et al. 2004), and
the boundaries of start and stop codons, and intron/exon
were checked manually using Geneious version 8.1.4. We
confirmed all tRNA genes using online tRNAscan-SE
(Schattner et al. 2005). The final complete plastomes were
deposited in GenBank with accession number MN935457.
The cp genome of Trachycarpus nanus is a circular mol-
ecule of 158,713 base pairs (bp), with a pair of Inverted
Repeats (IR) of 27,240 bp, separated by a large single-copy
(LSC, 86,395 bp) and a small single-copy (SSC, 17,838 bp). The
overall GC content of Trachycarpus nanus cp genome is
36.6% and the corresponding values in LSC, SSC, and IR
regions are 35.3%, 30.6%, and 42.4%, respectively. The cp
genomes were annotated with 132 genes, including 86 pro-
tein-coding genes, 38 tRNA genes, and 8 rRNA genes. A total
of 103 simple sequence repeats (SSRs) were detected using
the online software MISA (http://pgrc.ipk-gatersleben.de/
misa/) (Beier et al. 2017). The numbers of mono- (at least 10
repeats), di- (at least 5 repeats), tri- (at least 4 repeats), tetra-
(at least 3 repeats), penta- (at least 3 repeats) and hexa-

CONTACT Shi-Kang Shen @ ssk168@ynu.edu.cn @ School of Ecology and Environmental Sciences, Yunnan University, Kunming, Yunnan, 650091, China

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.


http://www.iucnredlist.org
http://www.iucnredlist.org
mailto:wangyh58212.com
http://pgrc.ipk-gatersleben.de/misa/
http://pgrc.ipk-gatersleben.de/misa/
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2021.1932625&domain=pdf&date_stamp=2021-05-26
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com

99

MITOCHONDRIAL DNA PART B 1773

KT312928 Licuala paludosa

100

{ KT312941 Acoelorraphe wrightii
100

KT312920 Serenoa repens
KT312936 Brahea brandegeei

95

100

100

KT312935 Chamaerops humilis
MN935457 Trachycarpus nanus

100

KT312942 Washingtonia robusta

— KT261428 Colpothrinax cookii

100

92 L KT312922 Pritchardia thurstonii

GU811709 Phoenix dactylifera
KT312929 Leucothrinax morrisii
KT312918 Trithrinax brasiliensis

100

100

100

KF928963 Sabal domingensis

100 KT312939 Arenga caudata

KT312916 Wallichia densiflora

100

KT312915 Caryota mitis
100 KT312937 Borassodendron machadonis

KT312927 Lodoicea maldivica

100 100

KT312933 Corypha lecomtei

KT312934 Chuniophoenix nana

— KT312938 Baxteria australis

100 I JX051651 Kingia australis

Figure 1. Phylogenetic position of Trachycarpus nanus based on the complete chloroplast genome sequences of 21 species. Bootstraps were shown next to

the node.

nucleotides (at least 3 repeats) SSRs are 70, 17, 5, 7, 3 and 1,
respectively.

To reveal the systematic position of Trachycarpus nanus, we
performed a phylogenomic analysis using the chloroplast
genomes sequences of 21 species (Baxteria australis and Kingia
australis as outgroup) in PAUP version 4.0a with 1000 bootstrap
replicates (Swofford, 2002). The phylogenetic tree indicated
that Trachycarpus nanus has closer relationship with
Chamaerops humilis than other species with 100% bootstrap
value (Figure 1). This study will provide valuable genomic
resources for revealing the species’ phylogeny, exploring gen-
etic variations, and designing utilization strategy.
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