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ABSTRACT

Complete chloroplast genome of candidate new species from Rosa rugosa, named as Rosa angusta, is
156,989 bp long and has four subregions: 86,227 bp of large single copy (LSC) and 18,816 bp of small

ARTICLE HISTORY
Received 29 May 2019
Accepted 22 June 2019

single copy (SSC) regions are separated by 25,793 bp of inverted repeat (IR) regions including 130

genes (85 protein-coding genes, eight rRNAs, and 37 tRNAs). The overall GC content of this chloroplast
genome is 37.2% and in the LSC, SSC, and IR regions are 35.2%, 31.1%, and 42.8%, respectively.
is close to R

Phylogenetic trees show that R. angusta
sequence variations.

Genus Rosa belonging to family Rosaceae consists of around
200 species distributed in the temperate and subtropical
regions of the Northern hemisphere (Rehder 1949) and its
taxonomic treatment is complicated due to highly diverged
characteristics (Wissemann and Ritz 2005). In 2013, Mr.
Suhwan Nam, one of the authors, found a small population
of Rosa rugosa in Hakampo beach of Taean-gun in
Chungcheongnam-do, presenting that leaflets are elliptic and
petals are not overlapped; while those of R. rugosa are widely
elliptic and petals are overlapped (Figure 1A,B). We suspected
that this population is a candidate new species, named as
Rosa angusta. To decipher its genetic background, its chloro-
plast genome was completed.

Its total DNA isolated from Hagampo coast, Wonbuk-
myeon, Taean-gun, Chungcheongnam-do, Republic of Korea,
was extracted from fresh leaves using a DNeasy Plant Mini
Kit (QIAGEN, Hilden, Germany). Voucher was deposited in
InfoBoss Cyber Herbarium (IN; [B-90006). Genome was
sequenced using HiSegX at Macrogen Inc., Korea, and de
novo assembly and confirmation were performed 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). Geneious R11 11.0.5 (Biomatters Ltd., Auckland, New
Zealand) was used for annotation based on Rosa praelucens
chloroplast (NC_037492; Jian et al. 2018).

Chloroplast genome of R. angusta (Genbank accession is
MK947051) is 156,989bp long (GC ratio is 37.2%) and has
four subregions: 86,227 bp of large single copy (35.2%) and
18,816 bp of small single copy (SSC; 31.1%) regions are
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rugosa with enough number of

separated by 25,793 bp of inverted repeat (IR; 42.8%). It con-
tains 130 genes (85 protein-coding genes, eight rRNAs, and
37 tRNAs); 17 genes (seven protein-coding gene, four rRNAs,
and six tRNAs) are duplicated in IR regions.

Based on raw reads of R. rugosa (SRR1660458), chloroplast
genome (Genbank accession is MK986659) was reconstructed.
Pair-wise alignment between R. rugosa and R. angusta chloro-
plast genomes was conducted under the Plant Chloroplast
Database (PCD; Park et al., in preparation), resulting 40 single
nucleotide polymorphisms and 224 insertions and deletions.
They present enough differences between two neighbor spe-
cies supported by various researches showing less number of
intraspecies variations on chloroplast genomes (Kim et al.
2019; Min et al. 2019; Park and Kim 2019; Park, Kim, Kwon,
et al. 2019; Park, Kim, Lee 2019; Park, Kim, Xi 2019; Park, Kim,
Xi, Heo 2019; Park, Kim, Xi, Nho, et al. 2019; Park et al. 2019b,
2019a; Park, Xi, et al. 2019).

Ten Rosa chloroplast genomes including that of R.
angusta, and three outgroup chloroplast genomes were used
for constructing neighbor joining (bootstrap repeat is 10,000)
and maximum likelihood (bootstrap repeat is 1,000) phylo-
genic trees using MEGA X (Kumar et al. 2018) after aligning
whole chloroplast genomes by MAFFT 7.388 (Katoh and
Standley 2013) with fixing SSC directions of Rosa maximo-
wicziana and Rosa multiflora (Jeon and Kim 2019).
Phylogenetic trees show that R. augusta is similar to R. rugosa
with reasonable number of sequence varaitions (Figure 1C).
Chloroplast genome of candidate new species (Heo et al.
2019; Kim et al. 2019; Oh et al. 2019) can provide additional
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Figure 1. (A) Picture of Rosa augsta flower, (B) Picture of Rosa rugosa flower, (C) Neighbor joining (bootstrap repeat is 10,000) and maximum likelihood (bootstrap
repeat is 1,000) phylogenetic trees of ten Rosa chloroplast genomes and three outgroup species: Rosa angusta (MK947051 in this study), Rosa rugosa (MK986659),
Rosa praelucens (NC_037492), Rosa roxburghii (NC_032038), Rosa banksiae (NC_042194), Rosa chinensis var. spontanea (NC_038102), Rosa odorata var. gigantea
(KF753637), Rosa multiflora (NC_039989 and MG727863), Rosa maximowicziana (NC_040960), and three outgroup species: Potentilla freyniana (NC_041210), Rubus
crataegifolius (NC_039704), and Prunus persica (NC_014697). Phylogenetic tree was drawn based on neighbor joining tree. The numbers above branches indicate
bootstrap support values of maximum likelihood and neighbor joining phylogenetic tree, respectively.

evidence to clarify its taxonomical position which is similar to
the cases (Heo et al. 2019; Oh et al. 2019).
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