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ABSTRACT

The complete mitogenome (106,827 bp) of the Antarctic moss Bartramia patens Brid. (Bartramiaceae)
was analyzed. It consists of 40 protein-coding genes, 3 ribosomal RNAs, and 24 transfer RNAs. The
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phylogenetic tree based on the combined amino acids sequences of 32 mitochondrial genes showed

B. patens to have a sister relationship with B. pomiformis. The size of the mitochondrial genome of B.
patens was 629 bp larger than that of B. pomiformis due to the expansion of the intronic region. This
phenomenon is very characteristic and requires more comparative studies with the mitogenomes of

other bryophytes.

Antarctic moss is valuable for research in physiological, bio-
chemical, and evolutionary aspects, but the mitogenomes
have rarely been reported in Antarctic mosses (Yoon et al.
2016). Several species of Bartramiaceae (Bartramiales) grow in
diverse habitats, and this family is considered as one of the
poikilohydric groups (Vitt 1984). Initial studies of mitoge-
nomes in genus Bartramia have been performed in
B. pomiformis distributed in North America (Liu et al. 2014).
Here, we report the mitogenome of Antarctic B. patens
mainly distributed in Southern Hemisphere including
Australia, New Zealand, South America and Antarctica
(Matteri 1984, 1985; Streimann and Curnow 1989).

Moss samples were collected from a 3 x3cm patch of
Bartramia patens population in the vicinity of the Korean
King Sejong Antarctic Station (62°14'29"S; 58°44'18"W), on
the Barton Peninsula of King George Island, in January 2014.
The specimen of B. patens was deposited into KOPRI
Herbarium (KOPRI-MO00225, accessible to https://kvh.kopri.re.
kr). Total genomic DNA was prepared from two growth
patches of B. patens using TruSeq DNA sample preparation
kits (Ilumina, San Diego, CA, USA) and sequenced by
lllumina MiSeq in a paired-end mode (2 x 300 bp) (lllumina,
USA). A total of 90,597 reads were used for de novo assembly
of CLC Genomics Workbench V7.5 (CLC bio, Aarhus,
Denmark). BLAST search, annotation and RNA verification
were performed as previously described (Yoon et al. 2016).
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A total of 106,827 bp of B. patens mitogenome was obtained
(NCBI accession ID: MK690472). It consists of 40 protein-
coding genes, 3 ribosomal RNAs (rRNAs), and 24 transfer
RNAs (tRNAs). The mitogenome structure and gene order
were congruent with those of other Bryophyta. The phylo-
genetic analyses of B. patens was carried out using MAFFT
version 7 for amino acids sequences of 32 genes (8094 amino
acids in length) derived from 25 Bryophytes and 3
Marchantiophyta species accessible from the public DB
(Katoh and Standley 2013). Multiple alignments were per-
formed in maximum likelihood (ML) tree inferred with
JIT+G+1+F model (InL=-42,822.6621) selected by the
Bayesian Information Criterion (BIC) score in MEGA7 (Kumar
et al. 2016). ML and neighbor-joining (NJ) trees were con-
structed in MEGA7, and the tree topology was drawn in
the ML tree (Figure 1). The bootstrap values of ML and NJ
were presented on the branches (above 80 and 50, respect-
ively). Bartramia patens formed a sister relationship with B.
pomiformis phylogenetically. Bartramiales made a clade
with Bryales, Splachnales, Orthotrichales, and Hypnales.
Interestingly, the mitogenome size of B. patens was 629 bp
larger than that of B. pomiformis, resulting from the expan-
sion of 689 bp of the genic regions (60bp of exonic, 629 bp
of intronic) and reduction of 60bp of the intergenic regions.
The expansion of intronic region was often found in mitoge-
nomes. Thus, future comparative studies of mitogenomes

CONTACT Jungeun Lee @ jelee@kopri.re.kr e Unit of Polar Genomics, Korea Polar Research Institute, Incheon, 21990, South Korea

© 2019 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.


https://kvh.kopri.re.kr
https://kvh.kopri.re.kr
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2019.1610096&domain=pdf&date_stamp=2019-05-04
http://creativecommons.org/licenses/by-nc/4.0/
http://www.tandfonline.com

1760 S. M. CHO ET AL.

84/98

-152

10001 56/100
100100

g6/94 94196

100/100

Climacium americanum KC784950
Brachythecium rivulare KR732319
Callicladium imponens KC784951
Anomodon attenuatus JX402749
Sanionia uncinata KP984757

Ptychomnion cygnisetum KC784949 |

Ulota crispa KX578032
Stoneobryum bunyaense KX578031

10093l Orthotrichum macrocephalum KT823696
[~ |—— Tetraplodon fuegianus KT373818
—— Mielichhoferia elongata MF417767
-160) Bartramia patens MK690472

E Bartramia pomiformis KC784955
_q—_Funan‘a hygrometrica KC784959

Physcomitrella patens AB251495

(1% Chionoloma tenuirostre KT326816 1.,
Syntrichia filaris KP984758 J
Bucklandiella orthotrichacea KP742835
Niphotrichum elongatum KP687246
100100 Codriophorus laevigatus KM506905

]Barlramiales

Buxbaumia aphylla KC784954

100/100

Marchantia paleacea M68929

100/100

Atrichum angustatum KC784956
Tetraphis pellucida KJ817845
Sphagnum palustre KC784957

Aneura pinguis KP728938

100/100
S ). — ; Calypogeia arguta MF401630

Figure 1. Maximum likelihood (ML) tree inferred from amino acids of 32 mitochondrial genes with JTT + G+| -+ F parameters in MEGA7. Bootstrap analyses were
conducted in ML and NJ with 1000 replicates and it was showed on branches above 80 of ML and 50 of NJ tree, respectively. Bartramia patens has a sister relation-
ship with B. pomiformis which is distributed in North America than in Southern Hemisphere.

between B. patens and other species would give an insight
on the evolution of bryophytes.
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