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Genetic variation in pure lines of Panax ginseng based
on by RAPD analysis

Jin Hee Kim*, Jin Ah Yuk*, Sun Kyung Cha*, Hyun Ho Kim**
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ABSTRACT : This experiment was conducted to evaluate the diversity and purity of the Korean ginseng
(Panax ginseng) lines developed by the pure line selection using RAPD markers. Four primer (OPA 19, OPM
11, URP 3 and UBC 98) out of the 48 primer tested produced band which showed within-line polymorphisms
at least in one line. Within-line polymorphisms were detected in six lines by OPA 19, in four lines by URP 03,
in five lines by OPM 11, and in one line by UBC 98 respectively. Five plants obtained from the commercial
cultivar “Cheonpung” were differentiated using the primers OPA 19 and OPM 11. Five plants obtained from
the “Yeonpung” were differentiated using the primer OPM 11, Detection of within—line RAPD polymorphisms
might be attributed to the fact that cross pollination appear in P, ginseng and a long period of three to four
years required to reach the reproductive stage thereby delay the process to homozygosity.
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BB AZ (Panax ginseng CA. Meyer) 27} Q1A
& H3l= ThAA A EZ AAHoZ 293 IS

(An et al, 1985), 22 ZFAE 491X wrer
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9 gufo) Az g, Wele] e Bo Wol} Qi b HAMESA BAWE o4 4 gtk 1 Fo)A
Al IEu QAL FETl Seal i 24, AA7 RAPD BAME ofn] $8x19] WrKYu et al, 1994),
g Welo] UL FAWOZL F Wak opjeh M) & obm 94 4 E4(Michelmore et al, 1991), 48 7
ol Agolug HZel] Mol Malol Hejtb 37) WAL BAT & 9t EAAY A(Rawland et al
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Q4o A 2] RAPDEA-L Lim et al, (1993)0] RAPDY]
polymorphic bandE ©]-§-3t¢] HFI E= HEY (¢
A E vlaste] RAPDZF £510 E5E 44 & £
UFE AARIL, Bai et al. (1997)& RAPDEXMOZ
Ontario® A &<l vl= Aol Al 424 ohdA
= B 7 Y AsdE HHUIL, olF B3 EFNF
9] 7+s/dS AlAFSHAITH

2 dFe AL E o83t
& TA3F RAPD| 9J3t
Ao 2 gh8317] 98t

LEESRE Wb

1. NE =

= A3M AHgE A A ek
ANEHS ol &3t] FAEEA7IEAH
39 AT QA2 ATHoN S A3}

QT FA1Z FIHEROIA A 5to] AH§IHATE

oJArL.
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2. DNAQ| &2

o14ke] Y} Zx}o A McCouch et al. (1988)9] HFH-&
HE st DNAS E2skch d4te) Q3 x5 A2
A9F 3HA Gho] o] ulalstil, extraction buffer{1 M
Tris(pH 8.0), 5 M NaCl, 0.5 M EDTAI?} 20% SDSE
7kt 65T water batholA 1087F BEAIZ] & 5 M
potassium acetate® H7Fstth o] €S -20CA A
2087} H]—;‘(]A]Z_]

T O

2 phenoal : chloroform : isopropanol
=251 24 1 1% A7}5ked 12,000 rpmol A 1087 LA
Eastgct A2 0| RNase A (10mg/ml, DNase—free)
5ulE H7Este] 37ToA LAIZE B9 RESAIZL B, 2%}
2 phenol : chloroform : isopropanol = 25 : 94 : 1& &
7Fete] 12,000rpmol| A €A 3t & Z2F9] chloroforme
Yo A& atch 4EHL Wil isopropanols
A7rske] -80T ol 30% Hol & the H4lste] DNAZE
HAAEH AFSE Wil ethanolZ E4ES AlASA
t}. DNAE TE (100 mM Tris, 1 mM EDTA, pH 8.0)
buffer® =%t DNAZFZA = 1.9% agarose gelol|A]
717195 ste] UV(260 nm)stollA 83l DNAY
%2 Lambda(d) DNAE 4¥9 L= Hjg3}tHy
ethidium bromide2 24 GM3t] ZA3}% T

o
=
=

3. PCRZA

DNAZZZ 918t4] 50 ng®l genomic DNA, 2.5 mM)
dNTP, 500 pmole, 10X buffer MgClz 2.5 mM), Tag
polymerase (5 w/ul Takara Japan), dH:05 H7}3}o] gt

A
(=]

N

()
=

-sampled % vH&
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PCR9| thermal cycle2 & 94 T4 487} incubation
3} & denaturation 94T 1&, annealing 55T 1+&
(primer A|Z3AF ¥ FALE), extention 72T 18 35
cycle. 183, 72T 10822 FZF incubation 3t
ZZ3% DNAE 1.2% agarose gelo|A] A7]g53e &
ethidium bromide® FA st UVAFo|l A ARzl Zregstgict,

o
=
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4. Primer .
Primere 20-mer¢] URP 12%3 10-mer%l OPA 20
% OPD, OPM ZtZ} 1%, UBC 14%& AF&314ith.

Table 1. Selected random primers, which produced
polymorphic DNA bands from Korean
ginseng lines and cultivars

Primer No. Nucleotide sequence (5"- 3")
URPO3 5 - GTGTGCGATCAGTTGCTGGG - 3
OPA19 5 —-CAAACGTCGG- 3
OPM11 5 —-GTCCACTGTG- 3’

UBC98 5 -ATCCTGCCAG- 5

URP (Seoul Scientific Co., Ltd)
OPA, OPD, OPM (Operon Technologies Inc.)
UBC (University of British Colombia in Canada)

mR d BR

1. Primer 8&

A Adhiog &4 291 945} Az ALY

A A% AE, AF 2FFOERE YFT 59719 £
2 9 QoA =ZH DNAE 48719 primerE ARE-3}o]
SEA7 AT o] st 74 AEA| HE
pand A4S UEMJE primer OPA 19, OPM 11, URP
3, UBC 985 Adsl4thTable 1).
2. A Ao o SAH M AlFY T
GG9712 A& Yo 2HE 2Tt DNAS, primer OPA
198 Agste $ZA7 At 1, 39 AAlolA= oF
1,800bp 3719] band7} UEFE U, 2, 48 WA A&
o] band7} YEFFA kTt primer OPM 11 AME-3H
SZA7 A% 13 39 HA A= 850bp L7100A
band7} WERG oW 29 48 Ao A= UEhbA] okgE
o 730bp 7ML 29} 3™ A o)AM= band7t Y
Efgtout 13 43 A A YEREA] Skot ZRAIZEE]
gEAL B rkFg. 1, Table 2).

c o=
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Fig. 1. RAPD profiles obtained from leaves of 4
individual plants from the pure line GG9712.
Lane M: Molecular marker (1kb ladder), 1~4 :
individual plants.

GG9719 AlF do=ZHE E2jst DNAE primer OPA
192 FEZA7] A3} 2, 599 /HA A= <F 1,800bp 2
719] band7} Z2EE oY, 1, 3 L 48 AAF AL o
band”?} ZZE| A ¢kttt primer OPM 112 AME-31o] 5
Z3t 3L 3, 58 A A& 850bpoll Al band7F LFERG
o1} 1, 29 49 HA AL band7t UERUA] @okTh
(Table 2).

GG9723 Als QLo &EXE £33 DNAE primer OPM
112 =% 23 19 AAA= 1,300, 850, 750bp
band7} e oW Y2 |A e A= o] band7F WERL
A oot AT AL K th(Table 2).

GG9724 AT 5MA Yo 2FE Fa5t DNAE primer
OPM 112 ZE3t 3¢ 3# 7jAo)4% 710bp 2719
band7} VFERE2W 1, 2, 4 9 58 ZjH|oAE o] band
7} QPR 949kt}, primer OPA 195 AMES 391, 2,
4 2 59 Ao A= oF 1,100bp 2719 band7} LR
ot 39 A= o 2719 band7t WHEA] &%
T, E3}F 1,800bp 27|94 3, 4 © 53 A A& band
7} yepgt oy 13 28 JHA A= band7t WEREA] kot
A7l A4S HHTHTable 2).

GG9729 Als G 2HE F23t DNAS primer OPA
192 Z=3 43t 2, 3, 4 9 5% Aol A= 2F1,600bp

oy
re!
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2719 band7k UERtow 18 A= of 2719
band7} WERR] gFob AT BEHe EAT
Primer OPM 11& ARMg-3te] $23 434 2, 3, 4 ¥ 5%
Ao A= F 850bp 2712) band7} UEFE U, 19 A
Ao A= band7h UreRHA] hob A7t HEAE B

HTable 2).
GG9741 A% Hdo=2HEH E2|3t DNAS primer OPA
198 223 21} 1, 9, 3 W 49 7A) 4= 1,800bp 2

2,
719] band7} UEREo Y, 59 AAolAE= o] bandZt H
ERLFA] opol AR 7te] oy A& E )

GG9743 A% Yo 2HE Rest DNAE primer OPM
112 ZZ3+ 27 49 7jH oA 850bp =719 band7}
el ont 1, 2, 3 2 5 A A= ©] band7} Ve
UA] gkskek 3, 1,49 AHAE 730bpY) band7b LFE
o} 2, 3, a7lAo A& o] band7t WFEFLFA] ot ZiA|
Zrol A& B chTable 2).

GG9758 A% deo2RE EEgk DNAE primer OPM
112 2Z3 A3 4, 51 7fAlo A ¢F 730bp 2719
band7} UEPEeH, 1, 2 © 38 A A= o] band7}
UreRLbA] okot A7) A& E g thTable 2).

oAbl ZHo] GGIT12A1ET GG9719 AlS-Z primer
OPA 19, OPM 11&, GG9723 A% OPM 11,
GG9724 AL OPM 11 # OPA 19, GG9729 AEZ
OPM 113} OPA 19, GG9741 Al%S2 OPA 19, GG9743
AL OPM 11, GG9758 Al5L OPM 112 AHERH 4
© A Zre] RAPD tha A &1 4= USRI

19 204 B uke} o] GG9723 AlEe s A
Aol A 8t 37 2] FxtoflA E23t DNAE primer
OPA 192 ZZA A, 2, 3 T+ oF 750~
1,800bp 2719} band7} YebFoY, o2 189 FAto|
e o] A7]o) band7} YERFA] oFot ZRA T et
< 2Hot

GG9724-13 GG7924-2 HAAA =25t 39| &}
DNAE primer OPA 192 FZEA|Z1 A3 2, 39 FA4=
1,500, 750bp2] band7} LrEpsto L) 18 1= o] A7
9] band7} YEFFRA] ot FAte]| TS HthFie.
2, Table 2).

GG9743-1 7HAAA 483t 33 9] T4+ DNAE primer
UBC 982 ZZ31 Z7} 1, 34 A= 1,300bp2] band”7}
Uehtott o8 Ex4E= o] band7} YERFR] 9T E
8t 1, 39 EA= 750bp 2719 band”7F WERGOLE 2
B Z2x}= o] A7]9] band7} YERYA] GFob AR o
ofgdo] vEbTH GGI743-2 AAoA 83 379 &
A} DNAE primer UBC 982 ZE3F A1} 1, 3¥ $x}=
1,300bp2] band7} UER oW 28 A= o] band 7t U



Table 2. Survey of RAPD markers in leaves and seeds of 9 ginseng lines and two cultivars

Line and

RAPD marker(primer OPA 19, bp)

cultivar

1600 1300 1100 750 500

1800

Leaves

2,000

GG9712-1

GG9719-1

+ + + +

GG9724-1

+

GG9729-1

+

GG9741-1

Cheonpung-1

RAPD marker(primer OPM 11, bp)

Line and
cultivar

730 700 500

850

Leaves
GG9712-1

1,600 1,400 1,300

1,800

+

GG9719-1

+ 4+ + + +

+ 4+ + + +

+ 4+ + + +

+ 4+ + + +

+ 4+ + + +

GG9723-1
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Table 2. continued

Line and

RAPD market(primer OPM 11, bp)

cultivar

730 700 500

850

L eaves
GG97241

1,600 1,400 1,300

1.800
+

+

GG9729-1

+

GG9743-1

GG9758-1

Cheonpung—1

+ 4+ + +

+ + + +

+ 4+ + +

++ + +

++ + +

+ 4+ + +

+

-2 +
-3 +
—4 +
-5 +

Yeonpung—1

RAPD marker(primer OPA 19, bp)

1,500

Seed

400

750

2,000

1,200

GG97283-1-1

+ +

+ +

-2
-8

primer UBC 98(bp)

1,300

750

800

1,800

1,000

1,500

+ + +

+

+

IT

GGY743-2-1

+ +

-2
-3

+ ! presence, — . absence
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Fig. 2. RAPD profiles obtained from leaf and seed
DNAs of the pure line GG9723.
Lane M : Molecular marker (1kb ladder), A : DNA
was isolated from the leaves of the single
plant from the line GG9723, 1~3 : DNA samples
from the three single seed obtained from the
line GG9723(A).

BRLER] Rttt 3, 1, 31 FA= 800bp 719 band
7F Uebgton, ofl FA= o] 3719 band7F YERYA]
oo 1, 28 A= 750bpY) band7b UERFOU 3
W FA ol A= o] bandZt WERLER] kol Fxp7tel| ohof
go] YepyTt,

o)l Zro] 20AEA|REE £25 8799 A} F9
M GG9723-1, GGY724-1, GGIT724-2, GGIT43-1,
GG9724-2 AF2 WA A 83t FAToll = T
o] Uetou Ymz] 2424 EA A 483t Ex7boll =
R/ o] YeRR] ool Fxle A EA Rt thafA BE
o] g ok},

4 SO RUAN Iy

Yo zHE EI3t DNAZ primer OPA 195 A}
=23+ Ak, 3, 49 A A E oF 1,800bp 7]
9] band7} et oL, 1, 2 ¥ 5 ¥ A A= o] band
7b vrehub] okob AHAIZEe) thE S B TE OPM 119
M= 1, 2 ¥ 7iAoll= 2k 730bpet 850bp 719 band
7F Uebg o 3, 4 2 51 A A& o] band7t LE}
LFA] oFo} A 7] thg S Hich

AZol JdozHE H3 DNAS OPM 112 AME3}o]
ZZ5t A3 o A A o A 730bp 2719 band7} VrERG
o, 1, 3,4 9 58 iAol M= o] band7t UERER] ot
A7kl RAPD TH/4E &l & 4= 99tk UBC 98,

URP 3& AR 739 7HAIZEel 2bol 7t vrehba] gt

=
[}
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o|Atm} o] HEo|A= OPA 19, OPM 11& ARE3H
A% A GEAdE BYal, dAFAE OPM 112
ARESE A9 AR TS B4 o3 A=
A AFo] L8] Aol HA| ¥ ARIA, ofH
Aufsls F2t B gt ARIA| Ee Al ol
o o3t ARl = o g FEEoF T Ao F Yzt
2=

ojAof| A A Ego] RAPDHHE o83k <S4t
AAEL AT Bdtopuet 22 AlZA oA ATt
Azl kS HEE 5 U olEdt dif=
A5 dAEel fFAFoE o] HA 4SS
42 ISl Ql4te] thaAlEo| B S B/t HH
|AH SR hetero?} HO] homo7} = 7|Kko] Ao
7] o2 AZHETE Carpenter et al, (1982)9] 2J3H
oA w2 Ahed AZolzta stat. 1eu Wi
o) ob 2o FujeEAL 2o @& 29 eyt v}
s730] A4t AN BEEQTHLL 8} TH(Carpenter &
Cottam, 1982; Lewis & Zenger, 1983; Schiter & Punja,
2000). Morgan et al. (1997)% I4h2 A7h=i 2HE o]
Ak FAeE Aol SR Ze] ot Bt
o8 AAgo] FIIRITE Bi 502 & o 479 g
7hpEo] 44 S SV Ao s AztE

2 dAFoaet 2ol 22 AEAERE T AE
A}7to| RAPD marker’t 2e]3tth= 3= Schlter &
Punja (2002)7F B-AE A2 A HeA o2 Q4
Sojato)9] f-HA Wol Zhe FEHXA HER = &S
O}, RAPD marker®] Hel= 5AE & A&EEY &
7F R Y A AR Aol A THEE AT 2t
UR|ec}, 2 AFo A ST MR 44 ke
go] et 92 545U ABel fA¥es 1
2] AL A Fofl B7lEo] doldy] fee s
Az}

RAIDHH - AMg-HH o] 7hdskaL, A& Q A7k
O] DNAAIRRE &40] 7hsdftte Aol 3
DNA°] ©HE9 polymorphism & Q14H9]
G470 DA AFT S+ A oY@
QAT S-eATHA fHHOE 1R A4
2 27)0] AL % 9o} 2F71719) B3] 7]
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dTE - gXlot- AMYF - U¥S - dax - AN - FTE
ol £ & AABIY QA &AM o= Lewis WH, Zenger V (1983) Breeding systems and

H 28317 9
gt 712ARE A7) Yol At 42 AyE aokstH
ok 2

1. 107} A5 2R ZZ} 4~57] /HAE d9= 48
3 497041¢] DNAZ 48709 primerES AME8le] PCRE
23} 223 1709 AFWolA RAPD thE A4S Yeti &=
4709} primer OPA 19, OPM 11, URP 3 @ UBC 98%
AEstith 1% Primer OPA 19, OPM 11 ¥ UBC 98
2 717} 6A1%F, 1A% % 1A% YolA A7 AolE
HolE band7} SEF QT

2. SAEZ HF 9 DNAZ OPA 198 AM231o]
A3} ¢F 1,800bp 2719 bandol|A 7iA| 7Y ZpolE B
3, OPM 112 AHE8t FEZ5 Lol oF 730bp W
850bp =719] & bandellAl 7§A|7Fe] Zfo] & UELH S
SAEZE 9FL OPM 11& AREste] 223t Ay}p ¢F
730bp =719 bandoll Al 7HAZEE] Apo] & R YT

3. 0|} Zo] A=A ATHE 7HAI 7ol RAPD T
o] et o= FURES 4ol Bted =W
FHFO0E nAo] HEr At 7)o AojA7] gE
ojgtil AYE 4= Y},
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