
MITOGENOME ANNOUNCEMENT
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ABSTRACT
Lilium tsingtauense, known as ‘Korean wheel lily’ and ‘Twilight lily’, is a lily species naturally distributed in
Korea. The complete chloroplast genome sequences of L. tsingtauense was obtained by de novo assem-
bly using whole-genome next-generation sequencing data. The chloroplast genome of L. tsingtauense
was 152,710 bp in length and consisted of four distinct regions, such as large single-copy region
(82,059 bp), small single-copy region (17,619 bp) and a pair of inverted repeat regions (26,516 bp). The
genome contained a total of 113 genes, including 79 protein-coding genes, 30 tRNA genes and 4 rRNA
genes. Phylogenetic analysis with the reported chloroplast genomes revealed that L. tsingtauense is most
closely related to Lilium hansonii, a lily species native to Korea.
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Lilium tsingtauense (also known as ‘Korean wheel lily’ and
‘Twilight lily’) is a lily species belonging to the Liliaceae family
and naturally distributed in the Korean Peninsula and the
Shandong Peninsula (Liang & Tamura 2000; Fox 2006; Lim
et al. 2014; Park et al. 2014). L. tsingtauense shows unique
flower morphology different from those of Lilium distichum
and Lilium hansonii (Liang & Tamura 2000; Du et al. 2014).
Although several phylogenetic studies reported nuclear and
chloroplast sequences in L. tsingtauense (Nishikawa et al.
1999; Hayashi & Kawano 2000; Lee et al. 2011; Chen et al.
2013; Gao et al. 2013), the complete chloroplast genome
sequence is not available for this plant species. We report
here the complete chloroplast genome sequence of L. tsing-
tauense and phylogenetic relationship of this plant with other
neighbour species in the Liliaceae family.

Total genomic DNAs were purified from mature leaves
sampled from a natural habitat in Mt. Chogae (35�00 9.33" N,
127�180 48.79" E), Sunchun, South Korea (Kyungpook National
University voucher no. KNU IT No. 121015-1) using a modified
CTAB method (Allen et al. 2006). An illumina paired-end (PE)
genomic library was constructed and sequenced using an
Illumina HiSeq platform, according to standard Illumina PE
protocol. PE reads of 1.9 Gb were obtained (SRA accession no.
SRX529350) and assembled by a CLC genome assembler (ver.
4.06 beta, CLC Inc, Aarhus, Denmark), as mentioned in

Kim et al (2015b, 2015c). The representative chloroplast con-
tigs were retrieved, ordered and joined into a single draft
sequence, by comparison with the chloroplast sequence of
Lilium longiflorum (KC968977) as a reference. The draft
sequence was examined and manually corrected by PE read
mapping. The genes in the chloroplast genome were pre-
dicted using the DOGMA program (Wyman et al. 2004) and
BLAST searches.

The complete chloroplast genome of L. tsingtauense
(GenBank accession KM103365) was 152,710 bp long and con-
sisted of four distinct regions: large single-copy (LSC) region
of 82,059 bp, small single-copy (SSC) region of 17,619 bp and
a pair of inverted repeat regions of 26,516 bp. Overall, GC con-
tents of chloroplast genomes was 37.0%. The chloroplast gen-
ome contained a total of 113 genes, including 79 protein-
coding genes, 30 tRNA genes and 4 rRNA genes.

Phylogenetic analysis was carried out using 79 protein-cod-
ing sequences of L. tsingtauense with those of 15 species in
the Liliales order by a neighbour-joining (NJ) analysis using
MEGA 6.0 (Tamura et al. 2013) (Figure 1). The phylogenetic
tree provides four independent groups according the family
to where species belong, as described in Hwang et al (2016).
In the tree, L. tsingtauense was subgrouped with other Lilium
species within the Liliaceae family and placed more closely to
L. hansonii, a lily species native to Korea (Kim et al. 2015a).
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Figure 1. NJ phylogenetic tree of L. tsingtauense with 15 species in the Liliales order based on protein-coding sequences. Numbers in the nodes are bootstrap support
values from 1000 replicates. The chloroplast sequence of Masdevallia coccinea, a species of orchid, was set as the outgroup.
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