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ABSTRACT Genetic varation of Perilla gemmplasms was investigated using RAPD markers. Forty-two Perilla
frutescens lines and cultivars collected from locals were subjected to RAFD analysis using 220 primers. Among
them only 13 primers showed polymorphic bands and these 13 primers provided a total of 144 bands, consist of
115 polymeorphic and 29 monomorphic ones. The polymorphic bands were subjected to phylogenetic analysis
using UPGMA and maxirmum parsimony (MP) methods. In the IPGMA method, similarity coefficiency of 42 Perilla
fritescens lines and cultivars ranged from 0 to 0.7842. The dendrogram of 42 lines and cultivars dbtained through
{UPGMA method resulted in two major groups, and the similar clustering pattem was found by MP method,
suggesting Perilla gemnplasms utilized in this study truly can be divided into two major groups. Although the two
major groups were consistent roughly with their phenotypes (number of node, weight of 1,000 grains, and oil

content), in detail, much inconsistency also was present.
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=7 (Perilla frutescens)= 5 8 3}d| L3 Uil 218
EX 1 942 oprlolA o E geA g, whe wAG
F@o] B2 HAE 2 FEY v3ld AFFEEHY )
o) H@oln Qo] oFY EAURE AFEOED 2 A
WY Sle Aotk 7= o EXIA WA (Cypq)0]
DGR AAFEA A9, A4% 03 58 9 39
2 97} 4% 2 NP80 olgss, MEEA2 AAE
=t} (Jeong and Kim 1988). &8t E7f 2] TH /= 287 &
o= MHT 7, 9 o8 BAY ke e 549 4
ZoE ANEHEs T e Otd £2E AEHY s
(Han et al. 20040).
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A2 kgt EA AEEE e g AEY FE5
A HAe] L= T Y=d, I F RAPDE Saiki & (1985)9]
PCRe| 2]gt f-globin 37}2] F-Fe e B g o] o
kgt FEo A FEFHHARY Ut} (Bloch 1991; Heo et al.
1995; Baek et al. 1997; Yang and Park, 1998; Jeong et al. 2000,
Yang etal. 2001). RAPDH-E @4 = =9 82 7}
Az 9o} 7 749 primerd AHSEC A DNA 9
A} DA} Solshy ARE Do) DES 232 DNA
Roze A9l shed AEE AR we A2 Ul A
T A9 screeninge]| TAAEC] HRMHO 24 FAHAH ol
ZhE, FAA Az 24, 229 &2l (Roy et al. 1992;
Mukai et al. 1998; Yang et al 2001) 5 I o|&Al0] thksioh
#H RAPDE o8¢ 74 &2 AT 2 Zalel tig 9+2
B NS Peailla)d] Sl 5 2 T2 420 A4 F
(=73 842 £ (&) F A F IFLE FEZ 7
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Table 1. Agronomic characters in collected perilla germplasm.

Code Name oflinesand No.of No.of Wt of

NES

Fu

B a7 AE8 S (Perilla frutescens) A= 2 AW
AA PP 2AF D FFLE o) 5719 tEA 45
2 FFEEI 542 Table 19 Jehfisich RAPD 445 4
shd ofdl 95 AFHNHLR ©]52 DNA F2A74A] 70T

o] a5t

"y cultivars node ovary 1000 8ran{g)
1 Tongyeong 10 30.8 477 44
2 Suwon § 11 37.6 4.38 40
3 Kimhae 1 14 20.2 283 41
4 Ok-dong 13 36.4 308 35
5 Yanggu 11 448 313 44
3] Changnyeong, 15 37.8 3.10 48
7 Kimhae 2 14 377 3.18 57
5 Daegu 13 33.8 4.17 33
g9 Geumneung 11 32.2 5.16 39
10 Suwon 42 13 287 224 40
11 Ulfn 13 332 3.18 40
12 Okcheon 12 370 551 41
13 Pohang 14 35.8 222 41
14 Sacheon 13 352 447 47
15 Sokcho 13 334 3.96 39
16 Anyang 12 388 345 41
17 Teju 12 34.6 273 50
18 Changwon 11 322 378 46
19 Gangneung 10 430 302 44

20 Geoje 11 25.6 31 42

21 Gwangyang 11 342 241 36

22 Goseong 11 36.0 341 39

23 Cheongju 11 387 231 38

P Chilgok a 372 213 39

25 Tesan 12 29.6 211 38

26 Gupo 14 304 423 38

27 Namwon 10 42.8 2.65 37

28 Geochang 12 28.0 279 36

25 Chungju 11 36.0 263 37
30 Pocheon 13 38.7 244 35
31 Yeongil 11 324 372 35
32 Andong 12 310 251 52
33 Bukjeju 11 238 427 38
M Yeongwol 11 304 222 37
35 Namhae 11 41.0 281 40
36 Jecheon 11 36.2 268 40
37 Yeongcheon 8 350 140 41
38 Pycongtack 9 337 489 40
39 Cheongyang 12 354 175 43

40 Wolseong 9 36.2 129 40

41 Danjang 9 308 201 44

42 Curye 9 352 234 42




25k & RAE Bk F, 1% NaCl &85 7haped 84
385 AAL A Eel9 chlooformP s #55) rotary
vacuum evaporatore] A £9)-5 A A3l FAFL2 A9

DNAFE S X

DNAS F&5 3] =79 o9 ¥ 025 AAELE
4421 & Fde] Yol mld 5197, DNA extraction buffer
(100 mM Tris pH 8.0, 50 mM EDTA pH 8.0, 500 mM NaCl, 10
mM mercaptoethanol) 10 mL.3} 20% SDS 700 ul.5 ¥ =%
g T, 65°C el A 1087 Bh3] 51t o714 5 M potassium
acetate 4 mL.5 W3, 0T 2087 £ & F4EH (10,000
mpm, 204, 4T)g & AFdS FHslath o] 45 dso-
propanol 10 mL-& WX 200 30&7+ #ha|gh & d4HEe
(10000 rpm, 10, 4C)5he] A= 2842, 50 mM Triss)
10 mM EDTAS .7 mL ¥ 1087 A8 4] A=
o] 3 M sodium acetate 75 uL 2} isopropanol 500 uLE ¥ ¥, o}
Al AR (13,000 pm, 108, 4Cyske DNAE 3psly
80% ethanolZ A H 3 AZAZ) & P72 (30~50 ()0l
LijAFHh 259 DNAE (0.7% agarose gelof| ] <k 2587}
F7)4F 3k, genomic DNAS #3192, o}27 260 nm
2} 280 nme| A FHEE SH T TS s

Random primers

OperonA}2HE 2z} 20712] random primerZ 748 OPA,
OPB, OPC, OFD, OPF, OPJ, OPN, OPO, OFPP, OPV, OPX =
o k2 FUsh] 3 20702 prmerg M3 polymor
phismS Yell= 12718 primerS HT Al A3}y
t} (Table 2).

Table 2. Selected random primers, which produced polymorphic
DNA bands from perilla lines and cultivars.

Frimer Nuclegtide sequences
OPA - 11 5-CAATCGCCGT -37
OFB - 13 5 -CCACAGCAGT 37
OFC - 13 5-AAGCCTGGTC -37
OFD - 13 5-GGGGTCACGA 37
OFF - 06 5-GGGAATICGG 37
OFT - 18 5-TGGTCGCAGA 37
OPN-11 5-TCGCCGCAAA -3
OFO - 07 5-CAGCACTGAC -37
OFF - 14 5-CCAGCCGAAC -37
OFF - 17 5-TGACCCGCCT -37
OFV - 08 5 -GGACGGCGTT 37
OFX-02 5-TICCGCCACC -3
OFX - 06 5-ACGCCAGAGG 37

PCR

Adbg 12712] Operon primers o]&3}e] 7] 427 AE
2 F%e tlg RAPD 245 425197, o] 49 PCR
ZAL Jeong T (2000)0] Bxgk wpgl 2t} =, 50 ng
template DNA,2.5 mM %] dNTP, .6 unit®] Tag polymerase, 5
(M2 primerd] 2.5 @l.2] 10X buffers Poi HH) w2 &
o] 25 w7} HEE BT E P54 o|d AHE| dNTP,
Tag polymerase = 10X buffer= Takara (Japan) &2 A&
a5k

PCR Y22 GeneAmp PCR system 2400 (Perkin-Elmer,
USA)YS A3} pre-heating time®] 1] denaturation 94°C
ol 4 302, annealing-& 45°C o)A 302, extensionS 72°C & A
2E7E Arlsbe 458 wESIE oA, mhA g cycled] A 2
extensionZ 72T oA 7TEIZF dAs9 0t PCR ¥ £
ethidium bromide”} A7FE 1.4% agarose gel Aol S0VE
13087 A7|495 & 5 UVHE 9o DNA 5445 3
Zs}5itt.

=& 7oA 24

FE¥ DNA band®] & FF (f= 1, F= 0ol we}
data marix & A4 F F (ARAD, FEVY #29 H44
(Ao 2 FEBAE g9siit FARA 2
unweighted pair group method using arithmetic average (UPGMA)
2 maximum parsimony (MP) 5 7 7FA] ubHe]| 28] 7
=9t UPGMAE-& ©ed] 83 A2 (genetic distance=d)
o) 1% §77 HA48 AL W, MPEE Helaz)
o) A8 TS e kT A PEE PO 4
Ay AL Zo)FA g9 h UPGMAE numerical
taxonomy and multivariate analysis system (NTSYS, ver. 2.02i)
computer program& <1835, ol FE §1A
AV Al (similarity coefficient)— Sokal2} Sneath (1963)2)
HPHe| el eginh o9} 2] parsimonydel| 23 F57H
o) 4% 2R HARAS B e Swofford
(199004 phylogenetic analysis using parsimony (PAUP, ver.
305 AMEstanh FE7Y #H A AZs mean pairwise
distance S AHEF}H2H A BAEAE heuristic -5 AHE3)
AY AESY A5 EE bootstrapy © 2 1004HE A x| 5hsith
(Felsenstein 1985).
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Halads Jehfl= 13719 primerS A3} AT (Table 2),

I A3 Z Wi profile2 Figure 1¢] v}ehf¢ith RAPD-PCR
A3}, oF 400~10,000 bp el A thdst F7]9] W=7} Q‘O
9t} Z} primer? B 12712) bandS Ao m o5
1447) 2] Wi== 1157} (799%)7} =3} polymorphls m2
gom 297) (20.1%)= monomorphisma Btk F2 ol
= ez 8 718 Aol H|Ze D3 OPNI1I primer
ETH AL = (P:Lgure )2 AL Tongyeong (1) 5 247] 2]

o A= DNA Z-&0] 848 Vb, Kimhae 2 (7) & E g3}
77 FEelMe 2 @717 w2 A fe}H Y Suwon § ()5 X
T N T A S55A] @it} (Figure 1).
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Figure 1. RAPD profiles obtained from 42 Perille frutescens lines and cultivars using (A) OFN11 primer and (B} OFJ18 primer. One-kb
ladder is presented in the lane M with the molecular size indicated. The amrews indicate pelymerphic bands utilized for UPGMA and MFP

analyses.
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Figure 2. Analysis of the genetic relationships ameong 42 Perifla frutescens by (B) UPGMA methed Incorporated in NTSYS and (A) MP in

PAUP.
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