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HEASE AFAelA g £ Aot AR, @A UEASES FHY Wolr}
geto] & Aol olfiTh. B ATE RAPDEAS Ba| it GEA&el £ ERA
GAE B s, A, delel AR 4eoel fuH Wels wolwud £
b 4@l AHEE 6749 primer= 7 E 65709 F8% band® A, 71 F 6L

Aol RAPD ¥4 43 Schanginia@ol %3h= JYE A= Heterosperma™ ol
Uzl 23 ZAE EE primerol M FEld olE Hrk EE R F

of o AWz, AT UE, 7|FzdA F7hel 2ol7F 9= DNA band7} 2 =9k
¥ chof] et FAboll M 2] Azt #}o]E Holi= RAPD marker’t UElRE O},
2 ®ol gl

FRo L YEAE &7 AEA AE, AHE, genetic marker, RAPD

AEA AES ASA Y @4 wet vie 2 ey WolE el izd(Seliskar, 1985),
FRbe il dFAel ExdeE HEAR] AEo] VHEANE (Sugeda) ol th. YA & ol
#HChenopodiaceae), Y o} #HSpirolobeae)o] £33k, UYiEA&L A A AAXNCE 100
oFo] 71A= ] A=dljin, 1936; Chung, 1992), F2 AHPHow F713Q) &5 H3Fs
Wi e diohd AR EVE =& U HAITR Y &g

Gh ’E«] Aok dEAvE & weEo]l UikAlg A&l de BEIa ) a4k
Ut A B2 Sect. Schanginia (C.AMey.) Iljinol WA (Suaeda glauca (Bunge) Bunge)
7}, WAl Sect. Heterosperma lljin®l £3F=d(Iljin, 1936; Chung, 1992), 27 & AW 2(S
Japonica Makino)®}, 31 & WE(S. maritima (L) Dumort)o] E£3t U %7 S 7] x5 ol)
HChung, 1957, Lee, 1980). &+ Chung(1992)% wAILWE(S. australis (R. Br.) Mog.)<,
Shim et al.(2001)e] 7] 2(S. malacosperma Hara)g Zt7} $il% njr|&F o8 27189,
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W Chung(1992)& =4k HolFal A EHFSGH oz Hesur itz Bxsie

UEALES RIAHNE FAHo2 YEA, AdE, FUE, $4UEY 4F02 A3ttt
Park(1949, 1974)3 Nakai(1952)= %:—8-31158‘—14 (Sugeda heteroptera Kitagawa)©] &Hdtxoj
xate og EJ—E}‘;’&OW Rl T2 wHstA Each
1H UEA Lo £ A, 3VE, WAVE 2]
e oje-go] Urh ] FTEE Adste F 63%‘% X o] A, 4o 2, Fd
2ok Zolu FUY AARNE FFE WolE YeEMHTHShim et al, 2001). B 7lFRs @)
189 WE S maritima var. malacosperma (Hara) Kitam 2 #3375 gch(Kitamura
and Murata, 1961).

Lee and Oh(1989)& 3+ A ¥ AWZ AT A FEW(creek type)d AWHE Z(bank
type)e] AATE ol vl$ FAd FehH olrt Ade Aoz 7IEdded, AW 42
1 gon Fzge 92 yiexn 7 FeE vehdon Ak olEL oldd FuH A
ol7} A4 WolAX], A Wo|AAE mAfo]A HAYEL F3 AN 2 FHFH Wol
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Random amplified polymorphic DNA (RAPD)E <¢I9i¥ oz AZE primerE ©1&3}
PCRE genetic marker® #& #-&3 Wyo|thWilliams et al, 1990). YEALANAE
A 3 A7 (Luque et al, 1995)914 RAPDS] #&4d0] H5HE vt dow, T34
A BEFEIRY fAF wo] Aol o] Hiye] o]&® Bk JtH(Seok and Choi, 1998; Kwon
and Choi, 2001).
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1. A=

E Ao AMRHE AEE 19999 SYFE 20029 9¥Y7HA| iR A, EsibE
ate] 117 A GelA AR st

WA AWz7F Lee and Oh(1989)8) Aol A} zho] AAAe] w& ez Ho|7} #
Holo 23 ANAE Lolry| Y& AV IqAHT 5 IS X 8 Ads
sheich. =3 ARz AF WolE Lotry] ) A7 At ERAd H Fat
o Fge z+z z2AEET) o9k A d=Al WHEAS 5% £ FHA ApolE Fotr7)
AA GEA, fETUE, FAUE, 75z 9 JAdS ZAEIAT

B oAfe ALgd ARY FARELS Jdsidstan st AEZEAIUDY R
tH(Table 1).
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Table 1. Plant materials of Korean Suaeda studied for RAPD analysis.

Taxon ]
No. Locality Voucher
(Korean name)
1  Ujeong, Hwaseong, Gyeonggi JY. Jeong 6
2 Yeongheung, Ongjin, Incheon J.Y. Jeong 20
3 Yeongheung, Ongjin, Incheon H.B. Shim 18
S. japonica 4 Bukdo, Ongjin, Incheon H.B. Shim 49
(F¥z) 5 Samsan, Ganghwa, Incheon B.H. Choi et al10099
6  Seonun, Buan, Jeollabuk HB. Shim 13
7  Yeomsan, Yeonggwang, Jeollanam H.B. Shim 32
8 Beolgyo, Boseong, Jeollanam JY. Jeong 29
S. glauca .
() 9  Yeongheung, Ongjin, Incheon J.Y. Jeong 100
B o 10 Nonhyeondong, Namdong, Incheon H.B. Shim 7
S. maritima ]
() 11  Yeomsan, Yeonggwang, Jeollanam HB. Shim 716
12 Gunnae, Jindo, Jeollanam J.Y. Jeong 354
S. australis 13 Ujeong, Hwaseong, Gyeonggi J.Y. Jeong 376
(g 14 Yeongheung, Ongjin, Incheon J.Y. Jeong 371
15 Ujeong, Hwaseong, Gyeonggi J.Y. Jeong 395
S.malacosperma
(72 %) 16  Yeongheung, Ongjin, Incheon JY. Jeong 389
17 Beolgyo, Boseong, Jeollanam H.B. Shim 14
2.

DNA F%: DNA F&2 of9lo A e A& olo]xutro Yol AHAZ Hsto] AL
43199t DNAS CTAB¥ (Doyle & Doyle, 1987)21 ®& = W (Seck and Choi, 1998)°1 2]
g FZ59ch A2 DNA pellet® TE buffer2 %9 ¥ A}88 uz7lz] -20TCe 28 3
th. DNAT ADNA/HindIl marker$t 39 ¥71& o vwste] =& Fsisirt L
25l g% DNATEE ZA37] 93t Spectrophotometer® A &3 & DNA”ZF 2~5ng/
pe7t B EE 5ot

DNA & d¢gdce=z Az®E 60709 10-base oligonucleotide primer(Operon
Technologies, Inc)”t DNAE F%3ted AL vt A ghgdE 25u=2 3t 2~bng
total genomic DNA, 1x PCR reaction buffer(10mM Tris-HCl, 1.5mM KCI(pH 8.3)), 100uM
dNTPs, 05uM primer, 10U Tag polvmeraseZ Ab&3led PCRS F33t9th. PCR&
Thermal cycler(Perkin Elmer 2700)= 94°Coll A 1837t predenaturation A%l ¥, 94T 18

{o
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65



4 Kor. J. Plant Tax. Vol. 34. No. 1

(denaturation), 37°C 1¥(annealing), 72°C 2%¥(polymerization)S 453) stE3lHdch HAFH oz
72T A 105 <t extension ¥HAIZI § A7) G5 w71#] 4Tl @3

A7 9% Z9 DNA 5uE FH3to] 1409 gel loading bufferst &&3t1, 107%% EtBrol
¥gH 1.5% agarose gelol W3 TBE bufferdoll A 100mVE 3417+ 30% 5 4719 % 3%
t}. Bandy UV-Tlluminator’dell A =& #2133 Image analyser(KODAK 1D v361)2
ot ¥439 ). Molecular standard markers®¥& 100bp &< 1Kbp DNA Ladders} A
DNA/HindIll marker(Promega)& A}-& 3841t}

Ik}
H
0
K
et

1. Z} primer® band®] oA

Z} Ao A dojA genomic DNAE 10-base random primer{Operon Technologies, Inc)
60715 o]-&3te] PCRE 33 A3, v 7}53E band’t YEFY primer 670E 2gkch At
Ao 2 primerdl G+C content’t &5 % DNATZo] & dojurtn d&A U KFritsch et
al, 1993). B AT E 8% RAPD marker’} ¥+ 670 primerd G+C content’} A A<
719 66.0%R o0, B2 o o]LH primerge 47| 49-E Zoll el A Table 2).

671 ¢l primer®%E 2ojA bandd FE £657 ArHFig. 1-6.). ©}% polymorphicdt band
v 6170 e YA 4 ZAE BE AAolA monomorphicdtAl vhebth 2z 871
A7t M= 21.3%0) 2= 13719 band”} monomorphicdtAl Webd ¥bE Ww ] dio
Fo A v 2ol RAPD EAHoe] Fu a7k §44 Wol B {88L HAFY
t}.

L1 2 3 456 7 8 9 1011 12 13 14 1516 17 M

1500bp [

1000bp

564bp
500bp

Fig. 1. RAPD patterns of Korean Suaeda obtained with primer OPB-6. The sample
numbers are correspond to those of table 1. I : 100bp DNA Ladder, M : ADNA/HindII
marker.
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L1 2 3 45 6 7 8 91011 12 13 14 15 16 17 M

2027bp
1500bp

1000bp

500bp

Fig. 2. RAPD patterns of Korean Suaeda obtained with primer OPC-9. The sample
numbers are correspond to those of table 1. L © 100bp DNA Ladder, M : ADNA/HindIl
marker.

L1 2 3 456 7 8 9 1011 1213 14 1516 17 M

2027bp
1500bp
1000bp §
750bp

564bp
500bp

Fig. 3. RAPD patterns of Korean Sugeda obtained with primer OPC-12. The sample
numbers are correspond to those of table 1. L : 1Kbp DNA Ladder, M : ADNA/HindIl
marker.

L1 23 45 6 7 8 91011 1213 14 1516 17 M

Fig. 4. RAPD patterns of Korean Suaeda obtained with primer OPC-13. The sample
numbers are correspond to those of table 1. L : 1Kbp DNA Ladder, M : ADNA/HindIIl
marker.
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L1 2 34 5 6 7 8 91011 121314 1516 17 M

1500bp

1000bp

- . 564bp

Fig. 5. RAPD patterns of Korean Suageda obtained with primer OPC-15. The sample
numbers are correspond to those of table 1. L : 100bp DNA Ladder, M : ADNA/HindHI
marker.

L1 2 3 45 6 7 8 91011 12 1314 15 16 17 M
b

Fig. 6. RAPD patterns of Korean Suaeda obtained with primer OPC-17. The sample
numbers are correspond to those of table 1. L : 1Kbp DNA Ladder, M : ADNA/HindIl
marker

Z2 T Hdzrd v 753 DNA marker® YEMHE primers OPB-06, OPC-09,
OPC-12, OPC-13, OPC-15, OPC-179 6719 vHFig. 1-6). ©]& primerg 2% E ZZ% DNA
fragment®] Alo] 2+ 200~1800bp W HE veldt=dl, RAPD marker % Zb primervit} t}
43ttt OPB-06 primerel A& 13719 band’t SFH+=6, ©l%F 117019 polymorphic
band’} WEbgtoew OPC-09 ¢ OPC-12 primerdl A= zZtzt 8719 FZH band £ 77/1¥ 9
polymorphic band?} WElKTE OPC-13% C-15 primero|l A= Z+zb 12709 band’t SEZEHSIA
=d, °]% 1178#°] polymorphic band €29, OPC-17 primerdlAE ZFEH 13/ =%
polymorphic band$ith.

F7to| Ao]lE B genetic marker’t Fi= bande, OPB-06 primer®] 1550bp, 1100bp,
600bp, OPC-09 primer® 480bp, 450bp, OPC-12 primer® 800bp, 650bp, 350bp, OPC-13
primer®] 1200bp, 700bp, 450bp, OPC-152] 570bp, 460bp 2 OPC-17 primer®] 780bp, 750bp,
600bp A tHTable 2).
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Table 2. RAPD primers and their amplified bands of Korean Sugeda. Only the most

characteristic bands are mentioned (+ band present, - no band, + band present or absent)

Primer OPB-06 : TGCTCTGCCC (5" —3')

Band(bp) S. japonica S. glauca S maritima  S. australis  S.maracosperma
1550 + - + + +
1100 - + - - -
950 + - + + +
600 - - - - -
450 + - + + +
300 * - + + +

Primer OPC-09 : CTCACCGTCC (5" —3")
560 + + - + *
480 + - + + +
450 + + + - -
Primer OPC-12 : TGTCATCCCC (5" —3')
1400 - - + + +
1200 + - + +
1000 + + + + -
800 - + - - -
650 + - + + +
350 - + - - -
300 + - + + +
Primer OPC-13 : AAGCCTCGTC (5’ —3")
1200 + - - -
850 + - + + +
700 - v - - -
600 + + + - +
450 + - + + +
Primer OPC-15 | GACGGATCAG (5’ —3"):
920 + - + * -
570 - + - - -
460 + - + + +
Primer OPC-17 : TTCCCCCCAG (5" —3")
1400 * - + - -
1200 + - + * +
780 + - + + +
750 - + - - -
600 + - + + +
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2. £7t RAPD markers

Sect. Schanginia®] &3stE Wi o] 3 AA7]d duje] sldHe] Ao ¥
Bokol 2448 S olF = EAO R Sect. Heterosperma®] £33t Uz 253 2dlg E
3], Chung and Lee(1995)9 3 d®] @A, YEAe 3R F3 AAHo] 231, FF7H
F9o] FatA EEt U U A 3FH A FRENAG YEAE £ o2 Fd v
3 uAGSAZRE Ft AR ZA o teks M siAe A etz 9tk RAPD 42
HMe BE primerdld UEAE & £53 F2dA 2 bandE B IEl(Fig.1-6,
Table 2), ©]= Section®Z TEEHE o] £ Feid, AHF zolgx dx o},

UzA ojgle] e 5L o B, £, duje] B T A g BEFEHa 9l
21 (Chung, 1992), & B9 Wol2 s Ado] &olatx] gl £3] AWEx9 HEUE
2 YRFERA fAHE ol AAEFA A dA B AEHozx Fdol ofH sl
At B AFolA OPC-09 primerd] 560bp band?t WA x+E F8idt vy 2 Jeht
A @9kl OPC-12 primer$] 1400bp band ¥ E YEt ol E Y band’t T T TET
genetic marker ©] <1 QtHTable 2).

HAUES SRFHHoRs AWE, T UET FASAT AAS AHes WA %}31
Aete Bzt wol £3HE dHAd EXIE 2olE HeltHChung, 1992). WHAUEL o
B89 band’l §19 F F3¢ A OPC-09 primer®] 560bp, OPC-12 primers] 1400bp,
OPC-13 primer9 600bp, OPC-17 primer®] 1400bp band #FA x¢]& R YK Table 2).

#H Y t71EF o2 B (Shim et al, 2002) 7|¢ExE AWz 2 A3UEL 5418
o o] Y& FHH EAH rigvt AEHeR FFHE A EXsE AU A
ol A #pol7} At} VFZe EF UL WE S maritima var. malacosperma (Hara) Kitam.

2 HAFH7= dk(Kitamura and Murata, 1961). 8 A4 7]4%2E OPC-09 primerd
450bp, OPC-12 primer2] 1000bp ¥ OPC-17 primer?] 1400bp% 371¢] bandel A &) & &3
T zeol7t At Table 2). HFUEH AWz Fho| 2709 bandolA zolE KOl
RAE 3, 7|F2E dFUEY dF o ¥ Fo7 FHFgto] eldsirh

3. ARz FU XA - A F ol

AT A E ke A gl A AR AWz 87 Hue] {3 WMol dolr gt
tH(Table 3).

dallete] RAF T (No. 8)2 OPB-06 primer®] 450bp, OPB-12 primer? 1000bp, 630bp 2
350bp, OPC-13 primer®} 800bp, 470bp, 28]l 22 OPC-17¢] 950bpoll A th& Afsiel Aot} &
03 Aolg HAFrHTable 3). A At A7iwkdle] E¥se HdNos. 1-5<&
OPB-06 primer®] 480bp bandelA ©& o xol& Rk Asigh Hetat 30 H(Nos.
6-7)2 OPB-06 primer?] 400bp bandolA t}& A ¥ HAem zlo]E HYTh o) AdE A g

Ho g "ol FJebztel TR genetic marker Wo|7t EATE ¥ FAh
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Table 3. Genetic variation by RAPD analysis among the populations of Suaeda japonica

in Korea. (+ band present, - no band)
Western coast Sourthern coast

primer Band Gyeonggi Bay Buan Yeonggwang Boseong
(Nos. 1-5) {No. 6) (No. 7) (No. 8)

480bp + - - -

OPB-06 450bp - - - +

400bp - + + -

1000bp + + + -

OPB-12 650bp - - - +

350bp - - - +

800bp + + +

OPC-13 750bp - - + -

470bp - - - +

OPC-17 950bp - - +

@4 Lee and Oh(1989)%= & A A% AR S tigows AR ALa AH
o w2 Aol Ha) o FAA 91 15w FRa, Qo] % o 15u) WA ehge) ol
o Aol £uo] LA tehbi: A wAdel ofeh L Aol7t MR gy Y
92 Ao AU GAT £ DA A BE HUA MelE A Az
A No. 1-3)% $2H(No. -89 Fe8 olE wolx 9¥skr). mabs RAPD 4

(N
A A= Lee and Oh(1989)9] e} de] AWz e frdoz swasy o

oleg RAPD #4123 @Ael Aehiz Bazolq AAx 874 olurks A 2
ool els) 415 Wol7} ekl WA
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RAPD marker variations between and within the species of
Korean Suaeda

Shim, Hyun-Bo  and Byoung-Hee Choi
(Department of Biological Sciences, Inha University, Incheon 402-751, Korea)

The genus Suaeda is one of the most popular plants on salt marsh areas in Korean
Peninsular. The entities that comprise taxa in Korea exhibit widely overlapping ranges in
all morphological attributes. Ramdom amplified polimorphic DNA (RAPD) markers were
used to clarify taxonomic delimitation among the Korean taxa of Sugeda and to analyse
genetic variations among the populations of S. japonica in western and southern coastal
regions. Six decamer primers amplified a total of 65 scorable bands, of which 61 were
polymorphic. In all primers investigated, S. glauca of sect. Schanginia is the most
distinctive species, compared with others of sect. Heterosperma. S. japonica, S. maritima,
and S. malacosperma, which have been hardly distinguished each other by external
morphology, were readily recognized by its specific DNA bands. The characteristic RAPD
markers were identified local populations of S. japonica, but this feature was not revealed

within population.

Key words: Genetic marker, halophytes, RAPD, Suageda, Suaeda Japonica, taxonomy.
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