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(Disacales: Caprifoliaceae), an endemic plant in Korea
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ABSTRACT
Patrinia saniculifolia Hemsl. is a Korean endemic plant belongs to the family Caprifoliaceae s. l. In this
study, we report the complete chloroplast genome of P. saniculifolia. The chloroplast genome was
153,775bp with LSC (87,529bp) and SSC (17,236 bp) regions, separated by two IRs regions 23,806bp,
and overall GC content was 38.48%. It contains total of 111 genes, including 78 protein-coding genes,
29 tRNA genes, and 4 rRNA genes.
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Patrinia saniculifolia Hemsl. is a Korean endemic plant and a
perennial herb. Patrinia saniculifolia is an alpine plant of
Korea with the exceptions of Jeju lsland and Ulleung Island.
Morphological characteristics of P. saniculifolia apart from
other species in the genus are palmated basal leaves,
long spur on flowers, and oblong bracteoloe of fruits etc.
The genus Patrinia Juss. belongs to the family Caprifoliaceae
s. l. (subfamily Valerianoideae) in the order Dipsacales. The
subfamily Valerianoideae has been recognized as the family
previously. The traditional family Valerianaceae comprised ca.
400 species, distributed worldwide without Australia and div-
ided into three tribes: Triplostegieae H€ock, Patrinieae H€ock,
and Valerineae H€ock (Graebner 1906). Molecular data strongly
support that the tribe Patrinieae, comprising Patrinia and
Nardostachys DC. is a basal group within the family (Bell et al.
2001; Donoghue et al. 2001; Pyck et al. 2002; Bell 2004;
Hidalgo et al. 2004). The genera Patrinia and Nardostachys are
mainly restricted in Asia and considered as important medi-
cinal plants (Sahu et al. 2016; Xiru et al. 2017).

Patrinia saniculifolia was collected from Kangwon province
in Korea. Voucher specimen (NIBRVP0000642096) was depos-
ited in the herbarium (KB) of the National Institute of
Biological Resources. Total genomic DNA was extracted from
young leaves and sequenced using the Illumina MiSeq plat-
form (Illumina Inc., San Diego, CA). Obtained high quality

paired-end reads of about 2.4 Gb were newly assembled to
characterize chloroplast genome, as described previously
(Kim et al. 2015).

The complete chloroplast genome is a circular DNA mol-
ecule of 153,775 bp in length (GenBank Accession MG517444)
and has typical quadripartite structure consisting of large sin-
gle copy (LSC) region of 88,927 bp, small single copy (SSC)
region of 17,236 bp, and a pair of inverted repeats (IRa and
IRb) of 23,806 bp. A total of 111 genes were annotated in the
chloroplast genome, which included 78 protein-coding genes,
29 transfer RNA genes, and 4 ribosomal RNA genes. Among
the genes, 15 were duplicated in IR regions. Overall GC con-
tents of chloroplast genome are 38.48%.

Phylogenetic relationships between P. saniculifolia and 15
taxa (five species from Adoxaceae, three species from
Caprifoliaceae, each two species from Apiales, Asterales, and
Aquifolilales, and two outgroup species) were inferred based
on a Maximum-Likelihood (ML) tree of 57 common chloro-
plast protein-coding gene sequences (Figure 1). The ML tree
by MEGA 6.0 (Tamura et al. 2013) showed that P. saniculifolia
formed a distinct group with other two species in the family
Caprifoliaceae and had a sister relationship with species in
the family Adoxaceae (Figure 1). Complete cp genome of P.
saniculifolia provides valuable data for resolving evolutionary
and phylogenetic issues in the genus Patrinia and the family
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Carprifoliaceae, and can be used as cp DNA markers for spe-
cies classification.
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Figure 1. Maximum Likelihood tree based on the chloroplast protein coding genes of 16 taxa including Patrinia saniculifolia and two outgroup taxa. Common
chloroplast protein coding gene sequences were aligned using MAFFT (http://mafft.cbrc.jp/alignment/server/index.html) and subjected to generating Maximum
Likelihood phylogenetic tree by MEGA 6.0 (Tamura et al. 2013). The bootstrap support values (>50%) from 1,000 replicates are indicated in the nodes. Chloroplast
genome sequences used for this tree are: Adoxa moschatellina, NC_034792; Albizia odoratissima (outgroup), NC_034987; Angelica acutiloba, NC_029391;
Dendropanax dentiger, NC_026546; Hanabusaya asiatica, NC_024732; Helianthus annuus, NC_007977; Helwingia himalacica, KX434807; Ilex polyneura, KX426468;
Kolkwitzia amabilis, NC_029874; Lonicera japonica, NC_026839; Sambucus williamsii, NC_033878; Sinadoxa corydalifolia, NC_032040; Tetradoxa omeiensis, NC_034793;
Vaccinium macrocarpon, JQ757046 (outgroup); Viburnum utile, NC_032296; Patrinia saniculifolia, MG517444.
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