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DNA Analysis of Ginseng Using PCR-aided RFLP Technology
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Abstract : This study was carried out to obtain basic information on breeding using PCR-aided RFLP technology which
can identify the variation inter- and intra-species of ginseng in the level of DNA. It was intended to investigate banding
pattern on psbA and rbcL genes of chloroplast DNA in ginseng after treating with restriction enzymes. To isolate psbA
and rbcl. genes of chloroplast, both psbA-N, psbA-C primer and rbcL-N, PX-1 primer were used. As a result, 1,008 bp
band of psbA gene and 1,336 bp band of rbcL gene were appeared, which was optimal and expected molecular weight. In
addition, primers to isolate arpB, rpoB, tral, and trnF genes were used, resulting in the expected 1366, 900, 1500 and
1008 bp bands. Genes of psbA and rbcL isolated by PCR were cut by restriction enzymes, Sau3A, Tagl, Alul, Haelll, and
RFLP pattern was investigated. KG line and other species of ginseng were cut by Tagl treatment, and bands were located
in 800 bp. The treatment treated by Alul also showed the same 800 bp band in KG line and other species. In Haelll treat-
ment, 500 bp of faint bands were shown in case of KG line, whereas any bands were not observed in other species. All
chloroplast genes formed bands by PCR amplification. However, it was not evident to distinguish intra-or inter-species of
ginseng after restriction enzyme treatment. Therefore, more restriction enzyme treatment or sequence comparison method

should be considered for further experiment.
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Table 1. Oligonucleotide primer used for chloropalst DNA analysis

PCR-aided RFLP7|&-& o] &3k ¢

2lake] DNAR-A] 147

gene 2 7poB gene, trnL gene®} tmF gene, psbA gene
rbcL geneS 333t 1 £ psbA genest rbcL genes ¥
A E AT Adsle] o S ZARIILH B3 ) F==
3} psbA genest 7bcL genee] =4 DNAS tjog sjod
RAPDE #gsto2x 1 s ARSIt

Mz o YH

1. A=

B A7) AR AEe 7 EikadFddge T
R ANl A] Bodure sxx o 2 obg3lEo] AlE-544E KG
oA} Sxxdo s BaE 784N (Panax gimseng C. A
Meyen)s+ ==K Panax quinquefolium C. A. Meyer), 2|3
22 Panax japonicum C. A. Meyer)S o7 7ol A
gt on, ZHA4S &AM FF3 Pvh7| Panax
ginseng C. A. Meyer), 2#AANE S54Panax ginseng
C. A. Meyer), 28 H(Panax ginseng C. A. Meyer)Z} i1
olake] WEQ) 3 HAZ AAE, L7)PSS] Y3} B
2 AFsl] £ 2 HF BERol AMESIATh ] A <l
ate] Aol 7H S 5 ATl Y] &3] e
A AHESIET e A 119 A5l 642 Habs
st ARSI 22k /‘]‘E'L AF 5 A =
B BE A Rl AAHT §F 33 SRTE WL v

£3)9] E71E8 AAZ =4 total DNA E2jo] o83t
= oA 7+ -80°Ce] deep freezerdl W& W 2As)
Aot

2. Total DNA 22| 2 HA|
03g2 A4S 1.5mL Eppendorf tubedl 31 600w

No. Primer® Locus Positiona) Length(mer) Sequence(5'—3")

] psbA-N (S) psbA psbA +1 23 ATGACTGCAATTTTAGAGAGACG
psbA-C (A) psbA DPsbA +1008 23 CATTACGTTCATGCATAACTTCC

) rbcL-N (S) rbcL rbcL +1 22 ATGTCACCACAAACAGAAACTA
PX-1 (A) rbcL rbcL +1336 22 CTAGTTCAGGACTCCATTTGCA

3 atpB-RV(S) atpB atpB +232 20 CCATCTGTAGCACTCATAGC
RV-1 (A) rbcL rbcL +242 17 TTGTAACGATCAAGACT

4 atpB-NR(S) atpB atpB +22 22 AAGTAGTAGGATTGGTTCTCAT
rbcL-NR(A) rbcL. rbcL. +22 22 TAGTTTCTGTTTGTGGTGACAT

5 rpoB-1 (S) rpoB rpoB +2759 21 TCGGGTTCAAATACCCATGGA
rpoB-2 (A) rpoB rpoB +1473 23 TCAGGAAGAACAGGTTGTTCCAG

6 Uni'C (S) trnlL(UAA)  trnL(UAA) * 20 CCGAATCGGTAGACTCTACG
Uni'f (A) rnF(GAA) trnF(GAA) * 20 ATTTGAACTGGTGACACGAG

“Nucleotide position of a base at 5' end of the oligonucleotides in the corresponding genes.
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o] F& W¥H@U00mM Tris pH 7.5, 50mM EDTA pH
8.0 500mM NaCl, 10 mM Mercaptoethano)E ¥ =%
gog npfg ok 12,000 rpmellA] 327 A4lEe)sigdrt.
A5 500uE M2 FEZ &7)3 phenol: chloro-
form:isoamylalcohol(25:24:1) 500 W& 7138k 3027+ vor-
tex3t T 327 12,000 rpmo 2 ARG A5A
300 WE MEE tubeZ &7t 200 W] isopropanols
H7pst 28Tt Ao WAF F 4CAM 1087
12,000 ppme 2 4283 AAEE] F A5 v
3. DNA pelletS 70%¢] ethanolg-o2 A3 T Az
o). 727} 29 DNA pellete 100pe) TE bufferS ¥x
g3llakdrt.

3. 992X DNA2| PCR-aided RFLP

o14te] HEA DNACIA potosystem I 32kd pro-
tein(psbA) genes} rubisco large subunit(bcL) genes FZ
3] RFLPZ 43)3l7] 9lsle] AM8E primers Table 13}
7o) psbA-N, psbA-C, bcL-N, PX-12 Z}z} A3ttt
PCRell ¢Jalid ¢l4to 2HE 24 DNAS s8] SlsiA
ol DNA 50ng# primer 20pmolg Premix™o] ¥
total volum 20 WE3k] PCRIFS-S AAIs1 Tk PCR WHg
2712 92°C9] predenaturation =04 2% Wk § 94°C
denaturation %A 303%, 55 annealing 2%°lA 30%,
792°C extension 2Eo|A] 2874e] W28 45 cycle= LIS}
o™ post extentionS 72°ColA 15%7+ X2)8HATE Data
baseollA] FEABH Ak ATaL sited AL, A
B Adg4E PCR products®: Bt B9 § 1.2% aga-
rose gelollX A719%35t] FAE bandE 41311t
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1. 22} genomic DNAESE psbA, rbel, aipB,
rpoB, trn gene®| £

gutx 02 RAPD WHo] ARS-E primers 10 mer ©}7]
Wl &£ PCRA amnealing temperatureZ} wjg- Sobs A3
Aol BAI7E Y= A= dEA it mebr B M=
10 mer®] primer tAl 20 mer ©JA4+9] specific primerE At
25} annealing temperatureS odA o9 AjEAo] =&
band® S8tz st Sz 7 Al
A ¥2 DNA@mt DNA, cpDNAR= REo|| 93-S FA| o}
FZ7000 AEZ DNA 28 zfo|7t & ASRE AlgEHE
ul, B Aye d=4 DNAY| coding He] U= pshA Z
rbcL geneS &3t Aghasz Aosle] 2 g S
v walaAt vt AR-gF Q1ah2 KG101-10941F 9%,
n)=24, S=4h A8, Ve, S5 85, 33T, G
2 ARFT BF 188 2 HES A8

Chloropalst DNA®] psbA, 7bcl gene(Fig. 13} atpB,
rpoB, tm gene(Fig. 2)°] PCRZA ZE =T Table 1A
9} 7+o] psbA geneS H8ldl7] A= psbA-N, psbA-C

Fig. 2. PCR product of ginseng using primers for ajpB gene,
rpoB gene, trnl gene. A: Panax ginseng. B: Panax
quenquifolium, C: Panax japonicum; M, Molecular
marker (1 Kb DNA ladder).
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Fig. 1. PCR product of Panax ginseng using primer for psbA gene and rbcL gene. A: KG101, B: KG102, C: KG103, D: KG104, E:
KG105, F: KG106, G: KG107, H: KG108, I: KG109, 1: Panax quenquifolium., 2: USSR, 3: China, 4: Mimaki, 5: Panax
Jjaponicum., 6: Hwangsukjong, 7: Chungkyungjong, 8: Sanyang 9: Jakyungjong; M, Molecular marker (1 Kb DNA ladder).



Vol. 27, No. 3(2003)

primerS 2 7bcL gened EEld7] A= rbcL-N,
PX-1 Primer® 27t AME-3lem, 1 9] FU HHes
gene =2 A3 primers 27t AMS-3IGASL, PCRE: §F A
psbA geneS AFE3E KG101-10991A415= 1,008 bpoll A ZH2: -
AgE 1709 band?t WFEbdTE el geneS AHE-$F KG101-
109014 1,336 bpellA] FAKEE DRA] band7t B3 =0Tt
PsbA gene2 AR £ o WFZlel= 1,008 bpollAl RAL
3 119} band’} LA EAoH, rbel genes ARE-SH
Z 9 HEZele eyt YA G ARG P& A
93l 1,336 bpollA FARSE 9] band7t FA=ATH
T3 Fg. 2914 aipB geneS ARS-SH AEFE, w4, 4
A7kl 1,336 bpt 900 bpellAl FYE band¥d S ERC
o, rpoB genes AREEF 7% 1,300 bpollAl o]F7F FAS
band¥+S HATh T3t fml geneS ARES A% AEE,
v}, SHAE 1,008 bpollAleh 22 S HIYeR
A Qlatel A=A codingHlA e ¢ 5 AN ol

3 A 0](1995)7F WEe] HEA DNAOA psbA<t

Taqg |
0.8 Kb wip

Alul o
0.8 Kb i

Hae Ill
0.5 Kb =l

MABCDEFGH I

PCR-aided RFLP71%-g o143 9l4ke] DNARA 149

rbcL genes &3] E&]$ vh 22t AFSE banding pat-
terng Red 2 A3} §AGE AAE B2, Terachi
S199E HMZ T2 A& 98F F 59F 1A psbA
product’} FAEAL rbcl A-Foll= 5659 FAs Xl
Al #bcL product’t AL Brste] B Ao At
= 8IS o)Abe] AxtollA psbA genes AMEZF F
2 HEZNE 1008 bpollA FAREE DS band7t FUSIA
B3om, vhcL geneS AMESE F 2 HEFTZRlE 1,336 bpoll
A} L3 I 2] band’t B4 = AT

2. psbA gene ¥ rbeL gene®| PCR-aided RFLP

23Xy o4 Al psbA gene Z rbcl genes A|THE
AR Zosle] RFLP patterns R YA} Tagl, Alul, HaelllE
A sted 2A17F Bk 37°CoA REAIZL F 21719538k
band¥& AR A3 Togl A|FHa4 A2l 7ol KG Line
3 & g AlF7 25 ddo] Hem 800 bpeliA| band7t ¢
A3l JrhFig. 3). Alule] AgtEA AE]FolM= KG Line

el €= 08Kb
<m 02Kb

M1 2 3 456 7829

Fig. 3. Restriction fragment patterns of PCR products obtained from psbA gene in chloroplast of Panax ginsengs using Taq 1, Alul and
Haelll restriction enzyme. A: KG101, B: KG102, C: KG103, D: KG104, E: KG105, F: KG106, G: KG107, H: KG108, I: KG109,
1: Panax quenquifolium., 2: USSR, 3: Panax notoginseng, 4: Mimaki, 5: Panax japonicum, 6: Hwangsukjong, 7: Chung-
kyungjong, 8: Sanyang, 9: Jakyungjong; M: Molecular marker(1Kb DNA ladder).
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