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ABSTRACT

Pterobryopsis orientalis (Mull. Hal.) M. Fleisch. 1917, a subtropical moss from the family Pterobryaceae, is
native to the western Himalaya. In this study, the complete chloroplast genome of P. orientalis was
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sequenced using the Illlumina NovaSeq 6000 platform, as a resource for future research on the classifi-

cation and evolution of the Pterobryaceae. The genome was 124,719 bp in length, consisting of a large
single-copy (LSC: 87,401 bp), a small single-copy (SSC: 18,530 bp), and two inverted repeat regions (IRs:
18,788 bp). The genome consisted of 126 unique genes, including 82 protein-coding genes, 36 tRNA
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genes, and eight rRNA genes. The overall GC content of the whole chloroplast genome was 52.09%.
Phylogenetic analysis showed that P. orientalis is closely related to the genus Calyptothecium.

The genus Pterobryopsis (Hypnales: Pterobryaceae), a poorly
known pantropical moss genus with approximately 30 spe-
cies (Frey and Stech 2009), is one of the largest genera in
Pterobryaceae (Kindberg 1897). It has traditionally been iden-
tified by frondose stems, single costa, and flagelliform
branches. However, due to a lack of molecular data, the
boundaries between Pterobryopsis and Calyptothecium have
become blurred, as several species could not even be
assigned at the genus level according to the generic defin-
ition. Han et al. (2022) reported the first plastome sequence
of Calyptothecium while no chloroplast genome of
Pterobryopsis has been published. Pterobryopsis orientalis
(Mall. Hal) M. Fleisch. (first published as Neckera orientalis
Mull. Hal. in 1856), is a western Himalayan moss and native
to South Asia (Fleischer 1917). As P. orientalis has specific
geographic distribution, it is important to understand the
background of the evolutionary biology of the species. In this
study, we assembled and characterized the first complete
chloroplast genome sequences of P. orientalis, as a resource
for future taxonomic and systematic studies of the
Pterobryaceae.

Plants of P. orientalis were collected from Yaoshang village
in Maguan County, Yunnan Province, China (23°06'41”N,
104°18'36"E) and dried with silica gel. A specimen was
deposited in National Herbarium, Institute of Botany, the
Chinese Academy of Sciences (PE, contact: Ningning Yu,

email: yuning@ibcas.ac.cn) under the voucher number
PE02131066. Genomic DNA was extracted from tender leaves
of the specimen. The libraries were constructed with an aver-
age length of 350bp by using the NexteraXT DNA Library
Preparation Kit (lllumina, San Diego, CA). Then, the libraries
were sequenced on lllumina NovaSeq 6000 platform (Beijing,
PR China), and 7.04 GB of 350 bp paired-end sequence reads
were collected. After filtration of the raw data, 90.14% of Q30
bases were obtained and 23,390,196 bases of clean reads
were used for further assembly. With Calliergonella cuspidata
(NC049070) as a reference, the qualified clean reads were de
novo assembled using NOVOWrap 1.20 (Wu et al. 2021) with
default parameters. Finally, the complete chloroplast genome
of P. orientalis was annotated using the GeSeq online tool
(Tillich et al. 2017), and then submitted to GenBank with the
accession number of OL372263.

The complete chloroplast genome of P. orientalis was
124,719bp in length, consisting of a large single-copy (LSC:
87,401 bp) and a small single-copy (SSC, 18,530 bp) separated
by two inverted repeats (IRa and IRb: 9394 bp, respectively).
The overall GC content is 52.09%. A total of 126 genes were
predicted, consisting of 82 protein-coding genes, 36 tRNA
genes, and eight rRNA genes.

Phylogenetic analysis was performed based on complete
chloroplast genome of P. orientalis, and 12 other species in
the Hypnales. All the chloroplast genomes were aligned

CONTACT Li Zhang @ zhangli@scib.ac.cn @ Shenzhen Key Laboratory of Southern Subtropical Plant Diversity, Fairy Lake Botanical Garden, Shenzhen &
Chinese Academy of Sciences, Shenzhen, Guangdong 518004, China; Yu Jia @ yjia@ibcas.ac.cn e State Key Laboratory of Systematic and Evolutionary Botany,

Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China
*Both authors contributed equally to this work.

© 2022 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-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


mailto:yuning.ac.cn
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2022.2107448&domain=pdf&date_stamp=2022-08-16
http://creativecommons.org/licenses/by-nc/4.0/
http://www.tandfonline.com

Drepanocladus aduncus NC049074
Campylium stellatum NC049072
Amblystegium serpens NC049069
Leptodictyum humile NC049075
Cratoneuron filicinum NC049073
Sanionia uncinata NC025668

Pterobryaceae wo[" Calyptothecium hookeri OL405127
mn| F Calyptothecium recurvulum OL415138
Pterobryopsis orientalis OL372263

Sarmentypnum exannulatum NC049076

100)

Sarmentypnum sarmentosum NC049071
Calliergonella cuspidata NC049070
Haplocladium microphyllum NC050974

0.005

Figure 1. The phylogenetic tree was constructed using maximum-likelihood
(ML) method based on complete chloroplast genome of P. orientalis and 12 rep-
resentative species. ML bootstrap support values were shown at each node.
Haplocladium microphyllum was selected as outgroup.

using MAFFT v7.307 (Katoh and Standley 2013), and the max-
imum-likelihood (ML) phylogenetic tree was analyzed with
RAXML v8 under the GTR+I+G nucleotide substitution
model and 1000 rapid bootstraps (Stamatakis 2014). The
phylogeny analysis showed that P. orientalis is closed related
to species of Calyptothecium (Figure 1). This study will pro-
vide valuable molecular information for future studies on
taxonomic and evolution of the Pterobryaceae.
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