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ABSTRACT : Extracted genomic DNA from 16 accessions of Codonopsis lanceolata collected from South
Korea and the Baekdoo Mt. areas of China were analyzed for their genetic relationships by RAPD. Twenty
10-mer-oligonucleotide primers having reproductive polymorphism were selected for the RAPD analysis. The
size of amplified DNA was almost between 125 bp and 2.0 kbp. Sixteen collected Codonopsis lanceolata were
analyzed with 20 primers which generated 73(49.3%) polymorphic bands among 148 PCR products. The
mean number of polymorphic bands were 7.4 and varied 1~9 per primer. It was, thus, demonstrated that
RAPD was useful for detecting polymorphism in Codonopsis lanceolata. The range of 1-F value(genetic
similarity) was from 0.682 to 0.959. These results indicate variable genetic similarities. By UPGMA
(Unweighted Pair Group Method using an Arithmetic average) cluster analysis based on 1-F value, genetic
distance among the 16 collected Codonopsis lanceolata was 0.133~0.400. It was certainly classified into two
groups between collected accessions from Korea and China, and the genetic distance was about 0.281. Both
accessions collected from Korea and China showed miner differences, while the genetic relationships of
Tonghua Xian and Liuhe Xian from China was farthest with other accessions collected.
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Table 1. Codonopsis lanceolata accessions used

in this study
No. Accessions Crigin
1 Yeongwol #1 Korea
2 Yeongwol #2 Korea
3 Chunchon Korea
4 Cheorwon Korea
5 Jinan Korea
6 Geumsan #1 Korea
7 Geumsan #2 Korea
8 Hongcheon #1 Korea
9 Hongcheon #2 Korea
10 Wangging Xian China
11 Linjiang Shi China
12 Hunchun Shi China
13 Meihekou Shi China
14 Changbai Xian China
15 Tonghua Xian China
16 Liuhe Xian China

HHoz EE FUth 5 me TE-phenols 713t
1027 shakerdlA FE=A £E8 Y% 5 mY

chloroforme #7}8ted 1087t shakerdlld EE90 £
o} SE7F 9AEeE (4T, 10,000 rpm)dte] AL AL A)

2 tube2 &3 W ZZF 5 ml9 TE-phenolt
chloroform g % 2.5 ml9 TE-phenol %
chloroform Agl& ¥HE3h 1/10 volumed 3 M
sodium acetate(pH 5.2)¢+ 2 volumed] ethyl alcohols
7¥ste] -3 DNATHS AAM 70% ethyl alcoholell
A T F7) Foll oF 1A Tt BR8] AERAA
k. DNAE 1.5 ml tubedl &4 750 ul TE buffer2
DNA peletE 5 ¥ &3¢ TEphenol® chloroforme
A8t 242 10,000 rpme2 SEIF YAESI A
AAe A RNased] HFFEE 10 pg/mlo] HE
2 z&sld 60TAAM 3083 AHelstx TE-phenol®t
chloroform &% 2 3 M sodium acetate$} ethyl
alcohol A2E ¥HE3F & DNATRE xulo} 70% ethyl
alcohololl A|AEl F71 FollAl <k 1AIRE B9t ARAR
). AZA)Z DNA pelet& 200 # TE buffer2 =9 260
oA AEgs T D0Ccol| sl AR

3. Polymerase Chain Reaction
tig o] genomic DNA polymerase chain reaction
(PCR)E 93k wkg-ole Template DNA 20 ng, Primer
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Analysis System) computer program® UPGMA
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Average) ¥214PH (Rohlf, 1989)2.2 dendrograme 2}
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tide] genomic DNA$H BioneerAtZ¥-E F4g
random primerZ ©]&3le] PCRE 336t PCRE 9]
43 RAPD B41& AEREE oz 443 5249
Zelo) ALz QoW 10mer primere] 97) F shiut
vl ol% band ol ‘:}Eﬂ} YeRd 5 o] 10-mer-
oligonucleotide”} DNA 5Z-2 B3 qﬁd“’«] 73zl o]
249 F Uhlee o al, 1997) AFM ARESE 10~
mer primers= TJAIEE 2lojE i°‘°ﬂ£ H8k & 49F9]
primers 23 ¥ 3} M@l A2WA polymorphismE
HolE 20719 primer& kel o (Table 2).

Table 2. The selected primers, sequence and the number of polymorphic bands produced from RAPD

analysis of Codonopsis lanceolata

Primer’ Nucleotide sequence GC content No. of PCR No. of polymorphic  Polymorphism
5" t03") (%) products(a) products(b) {b/ax 100)

N-8002 5 CAATCG CCG T 3’ 60 8 . 6 75.0
N-8003 5’ AGG GGT CTT G 3’ 60 7 1 14.3
N-8005 5’ GAA ACG GGT G 3° 60 9 4 66.7
N-8007 5’ GTG ACG TAG G 3’ 60 12 9 75.0
N-8008 5’ TCC GCT CTG G 3~ 70 5 4 80.0
N-8009 5’ GGG TAA CGC C 3’ 70 6 4 66.7
N-8011 5’ GTG ATC GCA G 3° 60 6 2 333
N-8013 5" GTTTCGCTIC C 3° 60 8 3 375
N-8015 5’ GGA CTG GAG T 3~ 60 8 2 250
N-8019 5’ GTC CAC ACG G 3° 60 8 5 625
N-8024 57 TGA CGC GCT C 3”7 70 10 4 40.0
N-8026 5" TGG GCTCGC T 3" 70 5 2 40.0
N-8027 5’ TGC GCC GCG G 3”7 90 6 1 16.7
N-8028 5’ CCC GCC GTT G 3° 80 6 4 66.7
N-8033 5’ ACA TCCTGC G 3" 60 6 2 333
N-8038 5" GGT CCCTGA C 3~ 60 4 2 50.0
N-8040 5’ GTT GCG ATC C 3~ 60 7 2 28.6
N-8043 5’ ATC TGC GAG C 3’ 60 7 3 429
N-8045 5" CAAACGTCG G 3’ 60 10 7 70.0
N-8046 5" TICCCG GAG C 3~ 70 10 6 60.0

Total 148 73 (49.2)°

' The primers were from Bioneer Co., *Mean.
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RAPD polymorphisms of 16 accessions in Codonopsis lanceolata using primer N-8002(A), 05(B),
(F).M : DNA site marker(A/Hind 1II ). Abbreviations are in Table 1.
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Table 3. Jaccard coefficients matrix(a/n— d) of 16 accessions of Codonopsis lanceolata based on 73 RAPD

markers
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 -
2 0.851 -
3 0.882 0.905 -
4 0804 0.831 0.831 -
5 0831 0858 0.858 0.892 -
6 0838 0865 0.851 0.845 0.845 -
7 0885 0899 0899 0.865 0.892 0.899 -
8 0878 0.838 0838 0845 0831 0824 0.885 -
9 0845 0845 0831 0865 0824 0831 0865 0.885 -
10 0.784 0824 0784 0.818 0818 0797 0.804 0797 0.845 -
11 0750 0804 0764 0.784 0.770 0804 0.811 0791 0.811 0.899 -
12 0804 0858 0845 0.838 0.811 0.885 0865 0831 0865 0.885 0.905 -
13 0818 0858 0.818 0.851 0.824 0.885 0865 0818 0.878 0.885 0.892 0.959 -
14 0.824 0824 0784 0791 0.750 0797 0791 0811 0.858 0838 0858 0872 0.885 -
15 0.750 0709 0.696 0.703 0.703 0.682 0689 0.723 0730 0.818 0.770 0.743 0.770 0.791 -
16 0.804 0777 0.764 0.784 0770 0.764 0770 0818 0797 0.831 0.824 0797 0811 0872 0878 -
Abbreviations are in Table 1.
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Fig. 2. Dendrogram obtained from UPGMA cluster

analysis based on Jaccard and Nei
coefficients by using 73 RAPD bands of 16
accessions in Codonopsis /anceolata.
1; Yeongwol #1, 2; Yeongwol #2, 3;
Chunchon, 4; Cheorwon, 5; Jinan, 6;
Geumsan #1, 7; Geumsan #2, 8; Hongcheon
#1, 9; Hongcheon #2, 10; Wangging Xian, 11;
Linjiang Shi, 12; Hunchun Shi, 13; Meihekou
Shi, 14; Changbai Xian, 15; Tonghua Xian,
and 16; Liuhe Xian.
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