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ABSTRACT
We completed chloroplast genome of Wiesnerella denudata (Mitt.) Steph, only one species of the
monotypic Wiesnerella genus and family Wiesnerellaceae Inoue. It is 122,500bp and has four subre-
gions: 82,143bp of large single copy (LSC) and 20,009bp of small single copy (SSC) regions are sepa-
rated by 10,174bp of inverted repeat (IR) regions including 132 genes (88 protein-coding genes, eight
rRNAs, and 36 tRNAs). The overall GC content is 28.8% and those in the LSC, SSC, and IR regions are
26.4, 24.6, and 42.8%, respectively. Phylogenetic trees show incongruencies of phylogenetic relationship
of W. denudata, requiring additional research.
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Genus Wienerella Schiffn. is a monotypic genus of thalloid liv-
erworts covering only one accepted species (Borovichev and
Bakalin 2014). Wiesnerella denudata Steph., the temperate to
subtropical Himalaya-East Asian species, is distributed in
Indonesia, India, Nepal, Bhutan, Southern China, Japan,
Russian Far East, and Korea (Borovichev and Bakalin 2014).
Wiesnerella denudata grows on moist to wet thin soil in
humus or rocks, commonly mixture of Dumortiera hirsute
(Sw.) Nees and Conocephalum salebrosum Szweyk., Buczk. &
Odrzyk., and is characterized by thin thallus with simple air
pore, ventral scales in two rows with single appendage, and
bivalved involucres (Inoue 1976; Crandall-Stotler et al. 2009).
We completed chloroplast genome sequences of W. denudata
for understanding its phylogenetic position.

The plants of W. denudata collected in Jeju city, Korea
(Voucher in Jeonbuk National University Herbarium (JNU),
Korea; S.S. Choi, CS-201126; 33.48318N, 126.73896 E) was
used for extracting DNA with DNeasy Plant Mini Kit (QIAGEN,
Hilden, Germany). Genome sequencing was performed using
NovaSeq6000 at Macrogen Inc., Seoul, Korea. Chloroplast
genome was completed by Velvet 1.2.10 (Zerbino and Birney
2008), SOAPGapCloser 1.12 (Zhao et al. 2011), BWA 0.7.17 (Li
2013), and SAMtools 1.9 (Li et al. 2009) under the environ-
ment of Genome Information System (GeIS; http://geis.info-
boss.co.kr/). Geneious R11 11.0.5 (Biomatters Ltd, Auckland,
New Zealand) was used for annotation based on Marchantia
polymorpha chloroplast genome (NC_037057; Bowman
et al. 2017).

The chloroplast genome of W. denudata (GenBank acces-
sion is MT712073) is 122,500 bp long (GC ratio is 28.8%) and

has four subregions: 82,143 bp of large single copy (LSC;
26.4%) and 20,009 bp of small single copy (SSC; 24.6%)
regions are separated by 10,174 bp of inverted repeat (IR;
42.8%). It contains 132 genes (88 protein-coding genes, eight
rRNAs, and 36 tRNAs); nine genes (four rRNAs and five tRNAs)
are duplicated in IR regions. Gene order of W. denudata
chloroplast is identical to those in Marchantiales without con-
sidering gene loss or gain along with seven species.

Ten complete chloroplast genomes including W. denudata
were used for constructing neighbor joining (NJ; bootstrap
repeat is 10,000), maximum likelihood (ML; bootstrap repeat
is 1,000), and Bayesian Inference phylogenic trees (BI; number
of generations is 1,100,000) using MEGA X (Kumar et al.
2018) and Mr. Bayes 3.2.7a (Huelsenbeck and Ronquist 2001),
respectively, after aligning whole chloroplast genome
sequences using MAFFT version 7.450 (Katoh and Standley
2013). Phylogenetic trees show that W. denudata is clustered
with Dumortiera hirsuta only in ML tree with low supportive
value, while W. denudata is clustered with Reboulia hemi-
sphaerica in both NJ and BI trees with high supportive value
(Figure 1). It is interesting result because W. denudata is only
one species in the family Wiesnerellaceae with clear distinct
morphological features. In addition, Crandall-Stotler et al.
reported that chloroplast gene of W. denudata was aligned
with those of Riccaceae (Crandall-Stotler et al. 2009), display-
ing incongruent with the phylogenetic trees (Figure 1). This
incongruencies was not reported from those mitochondrial
genome analyses (Kwon et al. 2019c, 2019d; Min et al. 2020).
Taken together, additional studies for understanding these
incongruencies are strongly required in near future.
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Figure 1. Neighbor joining (bootstrap repeat is 10,000), maximum likelihood (bootstrap repeat is 1000), and Bayesian inference phylogenetic (number of generation
is 1,100,000) trees of 10 complete chloroplast genomes: Wiesnerella denudata (MT712073 in this study), Dumortiera hirsuta (NC_039590; Kwon et al. 2019b),
Marchantia paleacea (NC_001319; Shimda and Sugiuro 1991), Marchantia paleacea subsp. Diptera (LC035012), Marchantia polymorpha subsp. ruderalis (NC_037507,
MK202952, and MG762001; Kijak et al. 2016; Bowman et al. 2017; Kwon et al. 2019a), Reboulia hemisphaerica (NC_042418; Kwon, Min, Kim, et al. 2019), Riccia flui-
tans (NC_042887; Kwon, Min, Xi, et al. 2019), and Scapania ampliata (MT644123; doi:10,1080/23802359.2020.1791011) as outgroup species. Phylogenetic tree was
drawn based on the maximum-likelihood phylogenetic tree. Family names were displayed with gray bars in the phylogenetic tree. The numbers above branches
indicate bootstrap support values of maximum likelihood, neighbor joining, and Bayesian Inference phylogenetic trees, respectively.
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