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ABSTRACT
The complete chloroplast genome sequence of Caltha palustris, a species of the Ranunculaceae family,
was characterized from the de novo assembly of HiSeq (Illumina Co.) paired-end sequencing data. The
chloroplast genome of C. palustris was 155,292bp in length, with a large single-copy (LSC) region of
84,120bp, a small single-copy (SSC) region of 18,342bp, and a pair of identical inverted repeat regions
(IRs) of 26,415bp. The genome contained a total of 114 genes, including 80 protein-coding genes, 30
transfer RNA (tRNA) genes, and 4 ribosomal RNA (rRNA) genes. The phylogenetic analysis of C. palustris
with 14 related species revealed the closest taxonomical relationship with Hydrastis canadensis in the
Ranunculaceae family.
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The genus Caltha consists of approximately 16
perennial flowering plants belonging to the Ranunculaceae
family, which habitats throughout the Northern and
Southern Hemispheres (Schuettpelz and Hoot 2004). C.
palustris, also known as marsh-marigold, has a poisonous
characteristic in the leaves (Darbyshire et al. 2000).

Morphologically, C. palustris has been indistinguishable
from Ligularia fischeri, a widely used esculent herb in
Korea. Therefore, the acquisition of chloroplast DNA infor-
mation from C. palustris is important for future DNA bar-
code marker development to be distinguished from edible
L. fischeri.

Figure 1. Phylogenetic analysis of C. palustris with 14 related species by Neighbor-Joining (NJ) methods. Phylogenetic tree was generated using complete chloro-
plast genome sequences, including outgroup species of Lychnis wilfordii. Numbers in the nodes are the bootstrap values from 1000 replicates.
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The leaves of C. palustris were provided from Hantaek
botanical garden (www.hantaek.co.kr) in Yongin-si, Korea (37�

050 40.400 N, 127� 240 23.700 E) and used to construct the gen-
omic library for Illumina paired-end (PE) sequencing. The
high-quality PE reads were assembled by CLC Genomics
Workbench (ver. 10.0.1, CLC QIAGEN), followed by manual
curation through PE reads mapping (Kim et al. 2015).
Annotation of the complete chloroplast genome was
performed with GeSeq and manual corrections (Tillich et al.
2017). The complete chloroplast genome sequence of C.
palustris was submitted to GenBank with the accession num-
ber of MG581742.

The complete chloroplast genome of C. palustris was
155,292 bp in length with 38.14% of GþC content, compris-
ing a large single copy (LSC) region of 84,120 bp, a small sin-
gle copy (SSC) region of 18,342 bp, and a pair of inverted
repeat (IRa and IRb) regions of 26,415 bp. The genome con-
tained 114 genes including 80 protein-coding genes, 30 tRNA
genes, and 4 rRNA genes. In addition, 49 simple sequence
repeats (SSR) were detected with the minimum repeat num-
ber of 10, 6, 5, 5, 5, and 5 for mono-, di-, tri-, tetra-, penta-,
and hexa-nucleotides, respectively, using SSR-identification
program (Beier et al. 2017).

In order to investigate the evolutionary relationship, the
complete chloroplast genome sequences of C. palustris and 14
related species were aligned using MAFFT (ver. 7.271) (Katoh
et al. 2002), followed by phylogenetic tree construction
obtained from a Maximum Likelihood (ML) analysis with 1000
bootstraps using MEGA 7.0 (Kumar et al. 2016). The phylogen-
etic tree exhibited the close relationship of C. palustris with
Hydrastis canadensis in the family of Ranunculaceae (Figure 1).
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