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Medicinal plants resources are becoming important assets since their usages have been expanded to
the development of functional foods for human health, cosmetics and pharmaceutical industries.
However, their phylogenetic origins and names are different from each country and quite often they
are mixed each other resulting in the confusion for consumers. Particularly when they are very similar
based on their morphological characteristics and distributed, it is extremely difficult to differentiate
their origins even by specialists. Therefore, identification of each plant species is important for stand-
ardizing herbal medicine. Thistle is a medicinal and perennial plant. Obtaining information about the
genetic diversity of plant populations is highly important for conservation and germplasm utilization.
Although thistle is an important medicinal plant species registered in South Korea, no molecular mark-
ers are currently available to distinguish from other similar species from different countries. In this
study, we developed single nucleotide polymorphism (SNP) markers derived from chloroplast ge-
nomic sequences to identify distinct Korean-specific thistle species via high resolution melting (HRM)
curve analyses. We performed molecular authentication of four different kinds of thistle species from
different regions using DNA sequences in the trnL-F and matK chloroplast intergenic region. The SNP
markers developed in this study are useful for rapidly identifying specific thistle species from differ-

ent country.
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Table 1. List of plant materials used in this study
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Identification code Scientific name Origin Specimen material
2014-28 Cirsium japonicum South Korea Root
2014-29 Silybum marianum Europe Leaf
2016-37 Cirsium arvense Canada Leaf
2016-38 Cirsium arvense Canada Leaf
2016-43 Cirsium  japonicum South Korea Leaf
2016-44 Cirsium nipponicum South Korea Leaf
2016-45 Cirsium japonicum South Korea Leaf
2016-46 Silybum marianum Europe Leaf

Table 2. Primer sequences for amplification of the MatK and TrnL-F fragments

Gene Primers Sequences (5'-3) Tm (TC) Size (bp)
MatK MatK forward ATTGCGGTTTTTTCTTCACGACT 57.8 988

‘ MatK reverse ATGATTGACCAGATCGTTGATGC 57.4
TrnLF TrnL-F forward GATATGGCGAAATCGGTAGACG 57.2 1047
s TrnL-F reverse TGCCAGGAACCAGATTTGAACT 57.2
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Table 3. Primer sequences for HRM analysis of the MatK and TruL-F fragments

Gene Primers Sequences (5'-3) Tm (TC) Size (bp)

Matk MatK forward GTTCGATACTCTTGTTCCAA 57.4 205
MatK reverse TCTAGCACAAGACAGTCGAAGT 57.5

TrnLF TrnL-F forward GGGCAATCCTGAGCCAAATCA 613 253
TrnL-F reverse TATGGAGTGAATTGTTTGATC 53.5

C. japonicum  EISEEE
S. marianum

C. nipponicu
C.arvense

Fig. 1. Sequence alignment of the MatK and TrnL-F chloroplast intergenic region in 4 kinds of thistle species. Korean species (C.
japonicum and C. nipponicum), Canadian species (C. arvense) and European species S. marianum).
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Fig. 2. Phylogenetic tree showing the genetic diversity of 8
plants of 4 kinds of thistle species. (A) MatK plastid
intergenic regions, (B) TrnL-F plastid intergenic regions.
The tree was produced using the neighbor-joining
method based on intergenic sequences of the plastid in-
tragenic regions of MatK and TrunL-F.
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Fig. 3. Primer sets and HRM curve analysis using the plastid intragenic regions of MatK and TrnL-F in the 4 kinds of thistle species.
(A) MatK melting curves of sample from each thistle species. (B) TrnL-F and melting curves of sample from each thistle

species.
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