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ABSTRACT

Objectives -

This study was carried out to discriminate origin and molecular marker of oriental

medicine “Cnidii Rhizoma” be circulated between Korea and China, which is difficult to discriminate
from morphological distinction because of a fragmental materials of roots.

Methods : Materials were collected randomly from a medicinal herb markets in Korea and China
and be analyzed with ITS (internal transcribed spacer) regions of nuclear ribosomal DNA (nrDNA).
Results : As a results, ITS regions of nrDNA was shown to be identify as three molecular markers.
“Cnidii Rhizoma” was made up syster group of the genus Ligusticum L. and divided into three
groups with “7ou-chun-gung’, “IL-chun-gung’ and “China—chun-gung’.

Conclusions : From the analysis of ITS regions of nrDNA, we presumed that it is the same origin
of “Cnidii Rhizoma” from Korea and China because of phylogenetic tree consisted of sister groups

with the genus Ligusticum than the genus Cnrdium.
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Table 1. Cnidii Rhizoma with Related Taxa and Outgroup Included in this Study

Taxa(Korean name) Abbreviation Locality
CNIC1 China : unknown
Korea CNIC2 China : unknown
Ligusticum chuanxiong Hort. ex Qiu, et al. (importation) CNIC3 China : unknown
(F=ds = L) CNIC4 China : unknown
China CNIC5 China : Sichuan
(local) CNIC6 China : Sichuan
(B2 Korea (,:NI(E7 Korea : Ye'ongyang—gun
(local) CNICS8 Korea : Uiseong-gun
(=37 CNIX Genbank @ DQ311639
CNIK1 Korea : Jecheon—si
o . . Korea CNIK2 Korea : Jecheon—si
ggz%z%rgl dfficinale Malino (local) CNIK3 Korea : Yeongyang-gun
CNIK4 Korea : Uiseong-gun
CNIK5 Korea : Yeongyang—gun
Ligusticum acuminatum Franch. (G @ aL¥) CNIA Genbank : EU236172
Cnidium monnieri (L.) Cusson (BAME=A}) CNIM Genbank : EU236164
Ostericum grosseserratum (Maxim.) Kitag. (A7) OGRO Genbank : AY548212

Some ITS sequences were obtained from Genbank
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Fig. 1. A photograph of Cnidii rhizoma
A : Korea(local). B : China(importation). C : China(local).

Table 2. Size and G+C of ITS Regions of Cnidii Rhizoma

ITS1 5.85 ITS2

Taxon [epngth G+C Length G+C Length G+C

bp) @ bp (@ bp (%)
CNIC1 215 56.7 164 53.1 220 55.9
CNIC2 214 57.1 164 53.1 218 56.4
CNIC3 215 56.7 164 53.1 219 56.2
CNIC4 215 56.7 164 53.1 219 56.2
CNICS 213 56.3 164 53.1 218 56.0
CNIC6 214 56.5 164 53.1 218 56.4
CNIC7 215 55.8 164 53.1 220 55.5
CNIC8 215 55.8 164 53.1 220 55.5
CNIK1 215 6.7 164 53.1 219 56.2
CNIK2 215 56.7 164 53.1 219 56.2
CNIK3 215 56.7 164 53.1 219 55.7
CNIK4 215 56.7 164 53.1 219 56.2
CNIK5 215 56.7 164 53.1 219 56.2
CNIX 215 56.3 164 53.1 220 55.9

AYAdL 0ME etk F 971MEY dole 5%~
601 bp= ITS19] Zol= 213-215 bpol™, ITS29} 585
Z¥zt 218-220 bp, 164 bpE YERTE tiAE 1TS2A Y
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do] dole 3 T FYTIY 7 fEEe T %
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Fig. 2. Neighbor-joining (NJ) tree showing the relative
distance amang branches
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Table 3. Pairwise Sequence Distance between Taxa Examined
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1. CNIC1 -
2. CNIC2 0.167 -
3. CNIC3 0.000 0.167 -
4. CNIC4 0.000 0.167 0.000 -
5. CNIC5 1186 0.848 1.18 1.18 -
6. CNIC6 0.167 0.337 0.167 0.167 1.189 -
7. CNIC7 1.352 1.187 1.357 1.357 1.873 1870 -
8. CNIC8 1.352 1.187 1.357 1.357 1.873 1.870 0.000 -
9. CNIK1 0.335 0.505 0.336 0.336 1.527 0505 1.357 1.357 -
10. CNIK2 0.335 0505 0336 0.336 1.527 0505 1.357 1.357 0.000 -
11. CNIK3 0503 0.675 0504 0.504 1.698 0.675 1.528 1528 0.168 0.168 -
12. CNIK4 0.335 0.505 0336 0.336 1.527 0505 1.357 1.357 0.000 0.000 0.168 -
13. CNIK5 0.335 0505 0.336 0.336 1.527 0550 1.357 1.357 0.000 0.000 0.168 0.000 -
14. CNIM 8740 878 8761 8761 9.740 8586 9.312 9.312 8760 8760 8953 8760 8760 —
15. CNIA 5197 5220 5210 5210 6.139 5040 5568 5568 5210 5210 5393 5210 5210 9.072 -
16. CNIX 1.010 0.845 1.014 1.014 1.873 0.845 0.672 0.672 1.014 1014 1.18 1.014 1.014 8924 4840 -
17. OGRO 9.330 9.382 9.358 9.358 9.956 9.382 9.513 9513 9.358 9.358 9.159 9.358 9.358 3.426 948 9517 -
Sequence divergence values(X100) by kimura’s two parameter method are below diagonal.
Kimura®<] two-parameter methodS ©]-43 §%7] Strict consensus AlEFolA HAFE(Chidium)S W

AAFE group 18] T=AF HZF0] 0~1.189, group I
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Fig. 3. Strict consensus tree of the two parsimony tree (96
steps, Cl = 0.938, Rl = 0.923) derived from heuristic search
of ITS sequences data
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abbreviations.
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Table 4. Haplotypes of SNPs in ITS Regions

Cnidii Korea .
rhizome name Type 2 Position

Korea dxd  CCTGT 184~188 b CGGCG
China ~ $33% CCCGT (o) ™ P 0GACG
Korea EAZ  COOGT Pl caeta

i Group HI
Group |

Type 1 Position

199~203 bp
(201, 202 bp)

Allele 2

Group Il

Allele 1

Fig. 4. The allelic discrimination plot of the Cnidii Rhizoma
experiment

Group | : Korea (7/-chun-gung). Group Il : China. Group Il : Korea
(Tou-chun-gung)
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