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Characterization of the complete mitochondrial genome of the moss, Myurella
julacea (Schwagr.) Schimp. (Bryidae, Theliaceae)
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ABSTRACT

The present study reports the complete mitochondrial genome of Myurella julacea (Schwagr.) Schimp.
(GenBank accession number MT850126); the genome size was 104,979 bp. The gene arrangement was
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found to be similar to that in other bryophytes, and the genome consisted of 40 protein-coding genes

(PCGs), 3 ribosomal RNAs (rRNAs), and 24 transfer RNAs (tRNAs). The phylogenic relationship was ana-
lyzed by construction of a phylogenetic tree based on the mitogenome of M. julacea and 25 other
bryophytes publicly available in GenBank. The complete mitogenome of M. julacea is expected to pro-
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vide insights into the evolution of species belonging to the order Hypnales.

In South Korea, the incidence of M. julacea was noted only in
Jeongseon-gun of the Gangwon province by the correspond-
ing author. This minute moss has shoots that are only about
1-3cm long and less than 0.5mm wide. Fresh shoots are
smooth, cylindrical, wiry, branched, and silvery-blue-green in
color. It is known to grow in rock crevices at calcareous sites
(Noguchi 1991). To date, 4 Myurella species have been
reported (Ignatov and Kuznetsova 2011), out of which 3 (M.
julacea, M. sibirica, and M. tenerrima) have been found in
neighboring nations such as China, Japan, and Far East
Russia (Noguchi 1991; Wu et al. 2002).

Despite its widespread distribution in the northern hemi-
sphere (Higuchi et al. 2012), M. julacea is classified as a
Threatened Species (under Critically Endangered and
Endangered categories) in the Red Data Book of Japan for
plants by the Environment Agency due to a high possibility
of extinction faced by this plant (Higuchi and Arikawa 2006).
Small habitat range and habitat loss from rapid environmen-
tal changes, such as deforestation and development of lime-
stone mines, have driven this species toward extinction.
Since M. julacea encounters similar threats in South Korea,
we are currently reviewing its conservation status for poten-
tial inclusion in the list of Endangered Species in
South Korea.

In this study, M. julacea specimens for complete mitoge-
nome sequencing were collected from a naturally growing
population in a 5 x 5cm patch in Jeongseon-gun, Gangwon-
do, South Korea (37°27'5.9”N, 128°41’5"E) on 21 December,
2019. The specimen was deposited at the Jeonbuk National
University (JNU Herbarium) in Korea with the accession num-
ber PSJ-17123151. Purified genomic DNA was extracted from
a portion of the specimen using a DNeasy® Plant Mini Kit

(Qiagen, Hilden, Germany). A DNA library was then prepared
from 550bp fragments and read by 150-bp paired-end (PE)
sequencing using the lllumina HiSeq sequencing platform
(Ilumina, San Diego, CA). Reads were filtered, and the partial
sequence of NADH dehydrogenase subunit 5 of M. julacea
(GenBank accession number MG030707) used as the seed
sequence for the seed-and-extend algorithm using
NOVOPIlasty 2.4 software (Dierckxsens et al. 2016). Gene
annotation was performed by comparison with the mitoge-
nome of Climacium dendroides (GenBank accession number
MN942036) using the Geneious 8.1.9 software.

The mitochondrial genome of M. julacea had a size of
104,979bp and was a circular molecule consisting of 40
PCGs, 24 tRNAs, and 3 rRNAs. The overall nucleotide compos-
ition was 29.5% A, 29.4% T, 19.8% C, and 21.3% G; and the
A+T content was calculated to be 58.9%. The gene arrange-
ment was similar to that of other conventional Bryophyta
mitogenomes.

The phylogenetic relationship of M. julacea was explored
using a maximum likelihood (ML) analysis of the concaten-
ated alignment of 33 PCGs corresponding to 22 Bryophyta
mitogenomes and 3 outgroup Marchantiophyta ones
(Figure 1). ML analysis was performed using the JTT matrix-
based model based on 1000 bootstrap replicates with the
MEGA X software. The complete mitochondrial genome of M.
julacea could function as a reference for developing markers
for further studies on the phylogeny and evolution of the
Myurella genus. In addition, information on the M. julacea
mitochondrial genome would be useful for species identifica-
tion or confirmation.
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Family Order
Mpyurella julacea (MT850126) | Pterigynandraceae
1005 Anomodon attenuates (NC_021931)
Anomodon rugelii (NC_016121) Anomodontaceae
Climacium americanum (NC_024515) . - Hypnales
00L Climacium dendroides (MN942036) Elimaciaccae
Myuroclada maximowiczii (MT834960) Brachytheciaceae
Hypnum imponens (NC_024516) Hypnaceae
Ptychomnion cygnisetum (NC_024514) | Ptychomniaceae Ptychomniales
- Orthotrichum stellatum (NC_024522)
olj Orthotrichum speciosum (NC_026121) Orthotrichaceae Orthotrichales
74 94~ Ulota hutchinsiae (NC_024517)
Mielichhoferia elongate (NC_036945) Mniaceae Bryales
Bartramia pomiformis (NC_024519) Bartramiaceae Bartramiales
Tetraplodon fuegianus (NC_028191) | Splachnaceae Splachnales
Syntrichia filaris (KP984758) Pottiaceae Pottiales
Codriophorus laevigatus (NC_025931) L .
1001 Racomitrium ericoides (NC_026540) Graiminaees fGnimiiale
99 Funaria hygrometrica (NC_024523) T . Funariales
i Physcomitrella patens (NC_007945)
Buxbaumia aphylla (NC_024518) | Buxbaumiaceae Buxbaumiales
Atrichum angustatum (NC_024520) | Polytrichaceae Polytrichales
61 Tetraphis pellucida (NC_024290) | Tetraphidaceae Tetraphidales
Sphagnum palustre (NC_024521) | Sphagnaceae Sphagnales
Treubia lacunose (NC_016122) | Pleuroziaceae Pleuroziales
100|_'_ Marchantia paleacea (NC_001660) | Marchantiaceae Marchantiales
100 Pleurozia purpurea (NC_013444) | Treubiaceae Treubiales
—_—
0.020

Figure 1. Maximum likelihood phylogenetic tree constructed from 33 mitochondrial protein-coding genes from Myurella julacea and 25 other bryophytes. A boot-
strap value is displayed on each node when it is above 50%. Three Marchantiophyta species were selected as outgroups.
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