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ABSTRACT

It is the first report on the complete chloroplast genome of Plagiogyria euphlebia, a fascinating fern
with important taxonomic significance. Its genome size is 161,046 bp with 43.5% GC content, including
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a large single copy (LSC) region (90,975 bp), a small single copy (SSC) region (21,441 bp), and a pair of

inverted repeats (IRa and IRb) regions (24,315 bp). The cp genome has 133 genes involving 89 protein-
coding genes, 33 tRNA genes, and three pseudogenes. ML tree reveals that P. euphlebia is sister to

Cyatheales, especially closely related to Cibotium barometz.

Plagiogyria euphlebia (Kunze) Mett. is a fascinating species in
monogeneric fern family Plagiogyriaceae (Zhang and
Nooteboom 2013). It has fertile and sterile fronds with stripes
of different lengths. As a circum-Pacific species, P. euphlebia
habitats in the forest at an altitude of 600-1500m only
restricted in China, Bhutan, India, Japan, Korea, Myanmar,
Nepal, Philippines, and Vietnam (Zhang and Nooteboom
2013). Different majority of species in genus Plagiogyria, this
fern is diploid with chromosome base number x=130 (Zhang
and Nooteboom 2013). It is difficult to distinguish this fern
from other species with intermediate forms and hybridization
in Plagiogyria. Moreover, there is huge controversy in classifi-
cation and systematic position for Plagiogyriaceae due to dis-
cordance in morphological and molecular evidences such as
sporangial development and analysis based on four protein-
coding plastid loci (Smith 1995; Zhang and Nooteboom 1998;
Korall et al. 2006; Cao et al. 2011; Wang et al. 2018). Hence,
sequencing the complete chloroplast genome of P. euphlebia
will contribute to settle these issues and further promote
phylogenetic investigation.

We collected P. euphlebia from Shenzhen Fairy Lake
Botanical Garden (22°34'43.1”N, 114°9'55.98"E), voucher spe-
cimen of which was stored at the Herbarium of Sun Yat-sen
University (SYS; voucher: SS Liu 20161023). Total genomic
DNA was extracted from fresh leaves using Tiangen Plant
Genomic DNA Kit (Tiangen Biotech Co., Beijing, China) and
was further broken into 300bp fragments by Covaris M220
(Covaris, USA). After ligation, purification, and amplification,
paired-end genomic library was constructed and sequenced
in lllumina Hiseq 2500 platform (lllumina Inc., San Diego, CA,
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USA). Raw data (2.66G) were filtered by Trimmatotic v0.32
(Bolger et al. 2014) and high-quality clean data (2.54 G) were
assembled into complete chloroplast sequence using Velvet
v1.2.07 (Zerbino and Birney 2008). DOGMA (Wyman et al.
2004) and tRNAscan-SE (Schattner et al. 2005) were used to
predict gene and RNA annotation, which was further con-
firmed through BLAST searches and manual correction of
intron/exon boundaries. In order to verify the phylogenetic
position of P. euphlebia, nine ferns including Marsilea crenata
as outgroup were used to construct maximum-likelihood
(ML) bootstrap analysis using RAxML v.8.2.12 with
GTRGAMMAI model and 1000 replicates (Stamatakis 2014)
based on MAFFT alignment of complete chloroplast genome
sequences (Katoh and Standley 2013).

The complete chloroplast genome of P. euphlebia
(GeneBank accession: MNO027504) is a circular DNA of
161,046 bp in length with 43.5% overall GC content. As a typ-
ical quadripartite structure, it contains a large single copy
(LSC) region (90,975 bp), a small single copy (SSC) region
(21,441 bp), which were separated by a pair of inverted
repeats (IRa and IRb) regions (24,315 bp). The cp genome has
133 genes including 89 protein-coding genes, 33 tRNA genes,
and three pseudogenes. All of the genes are found as single
copy excluding 13 duplicated protein-coding genes. In add-
ition, 14 genes (ndhB, rpsi16, atpF, rpoCl, petB, petD, ndhA,
rpl16, rpl2, trnG-UCC, trnV-UAC, trnA-UGC, trnl-GAU and trnL-
CAA) contain one intron, whereas three genes (ycf3, cIpP and
rps12) have two introns. GC content in LSC, SSC, and IR
regions were 43%, 42%, and 44%, respectively. ML tree
reveals that P. euphlebia is sister to Cyatheales, especially
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Figure 1. ML phylogenetic tree based on complete chloroplast genome of nine ferns including Marsilea crenata as outgroup. Node values indicate the bootstrap

analysis with 1000 replicates.

closely related to Cibotium barometz (Figure 1). The determin-
ation of its complete chloroplast genome sequences will pro-
vide significant molecular information to illuminate the
Plagiogyriaceae phylogenetic analysis.
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