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Genetic Analysis of Somaclones Derived from Different Cytotype Plants of
Scilla scilloides Complex using RAPD
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ABSTRACT The usefulness of randomly amplified polymorphic DNA (RAPD) was evaluated to access the genetic
variation in somaclones derived from different cytotype plants of Scilla scilloides Complex, AA (2n=16), BB
(2n=18) and AABB (2n=34). Three arbitrary decamer primers were successfully used to amplify genomic DNA
from the somaclones. DNA polymorphism was observed between cytotypes. The total number of bands in AA, BB
and AABB somaclones were 110, 116 and 103, and marker bands examined were 15, 19 and 26, respectively. The
diversity of types using PCR in AA, AABB and BB somaclones were 39.2%, 72.3% and 45.7%, respectively. RAPD
band patterns suggest that type AA is more stable than type BB and AABB. The frequencies of specific band in AA,
BB or AABB somaclones were 0.9%, 4.3% and 4.9%, respectively. The applicability and reliability of RAPD markers
for evaluating the somaclones are discussed.
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Z3 el A Yehde AMEZZE Hole XEFH +F
(Secor and Shepard 1981; Evans 1989)ofjA] #5t o}i]&} ¢
AA o] 3 - 724 wo| (Fish and Karp 1986; Karp 1991;

-2 (Scilla scilloides Complex)< g3} (Liliaceae)<l] Bang et al. 1994)7} B750o] gith vhlFo|L} E4E 49
&3l AER 5, 2T P YRS I3 T8 oprjol A EA] (Brettell et al. 1986; Jackson and Jones 1989) 2 A g
Aol 14 1Fo] FAH ] BxeT Utk T2 Alw 24 BAE o]§g DNA HH| RFLP (restriction fragment
A (x=8)9} B (x=9) T 7IAZ olFo}A] glow, 0|59 £F  length polymorphism) ¥l e} ZHe £2} £l AT
o] o)ste] 2612 AA (2n=16)%} BB (2n=18)2 58] 8ujdl  Z&s7 i} (Isabel et al. 1993). I&ju}, 38 2Ae 54
9] AAAABBBB (2n=68)cll ©|27|7}x] thFdt MERHH  fazte) Wi GAaA W) 2 Age dold 5 gle
F8e] 4EE0) AR ATl LAHT glo] o tidk Al B, FHAEA A H14 wstel Sae] R Pes
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FHAEA A7t Yol HE o] g} (Araki 1972; 1985; = 4 drls sh, A GAE wHolg 3”‘4517] B,
Noda and Lee 1980; Yii and Araki 1991; Choi 1996). 2 iAol sk DNA g duto] A tiifo] H= &4
AU glt} (Bassiri 1976). A3 §45 o]838to] 9,

A=A s|EEeeo} DNAS g g Zolg %
23§24 Wo| BAL & RFLPE A%l ooy

*Corresponding author. Tel 042-821-5497
E-mail bangjw@hanbat.chungnam.ac.kr

I R O )
it ¢ o op o



Aol F-&3tAIE Ak Hl-go] Bo] 228 ohg}
A S994E AHRSE Aol BT, £4% DNAE o
% 908 d22 e g 4 2A8 Al G F
AR o] Jo FY F
o7l Wi T AF
AREER=H] 22 BAH ol 9t} (Beckman and Soller 1983;
Foolad et al. 1993).

olggt TAHE BHAF F e 7lzo] William F
(1990)0 9] 7WEo] ARE-E T 2+ PCR (polymerase
chain reaction)ol] 7]¥+& ¥ RAPD (randomly amplified
polymorphic DNA) #4golth 7292 &3t primers
o] &3l RAPD £4¢] 442 AF #AAol M=y, 293t
o, B2 ARE FAld E4F 4 glo] AAAe)Y, 10ng A

o] 4L oko] DNAYS 2% B 0] 7H531H, primer7t 2
Hahe Rolgl dy] wol}t ZEW el Q= A, 53,
219) So] alA) wolo] 2] WHe] Lo|7k Bk 1
of W Aol A7)1A &7) o] DNA FFolA Wolg
gopd & glo] F7F ¥lole EElX T AF £HA=
§-23}t}h (Chalmers et al. 1992; Foolad et al. 1993; Wilkie
et al. 1993).

RAPD BA& 7z} (Solanum tuberosum L.)9}+ vls
(Allium sativum L)X §27 WHole) B4 (Singsit and
Ozias-Akins 1993; Wilkie et al. 1993; Demeke et al. 1996),
Az QuUEEY =X L EF (Yang and Quiros 1993),
ZANA FAZ £ Bl (Waugh et al. 1992) Sl o} &
F oab vk 24 vl M i Y F ARt Al o
E f44 o] B (Brown et al. 1993), Z+A}ollA] A|AM| £
ZEol gl (Xu et al. 1993; Takemori et al. 1994), Picea
mariana| X AAEZ BN 28 st S oA
42 BEAS 7L (Isabel et al. 1993), AP0l =)
MEZEQ] Wolo] BA (Munthali et al. 1996) S ©]&5
of grow, uliel A9 Yol ERYA Wo)F ol
protoclone 5°] RAPD WlZo|A] 2}0]& Hol&= ZE HIY
Atk (Lee et al. 1997). 18}, F23 7o) 2Y o &
HA Al F8ol OE A5 ANZFES R 3
¥ RAPD £4}2 o] 0]zl u} gk
TYE HolAM A9t B F AEer #3
Fol «IEH O AlERHA 2499 4
ZZA oA AL AHNEEE
st Aw FZA oE AA
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B dAddA AR AR HE
Complex)ol X MEZ{HHA f3o] e 28 AA
(2n=16)¢} BB (2n=18) ¥ 4ujA2]l AABB (2n=34) 4]& 9]
23 igS Bl A AFs AE (Choi 1996)= AHEE
A3t

o BE2 (S scilloides

AE3} JEA 9 AL AFZ Fang 5 (1992)¢] 2
hul

‘% @ o}OC] 7’]&' DNAE '7‘?‘% }'M—J—’ DNA & TEE T"i‘%]' 3
TAE FQOM 260 nmo X 9] FFAE FAg3A o, 4T
AN BAEA B2 AHReI

RAPD 5iA1

DNA ZZ2 di ZFFo) 10x ¥ 939, 120 uM

dNTPs, 5 uM primer, 0.75 U Tag polymerase, 100 ng 58
DNA7Z} &3t & 25 ul9] 98 E£-Eol| mineral oilS 3
7} ¥, DNA =%7] (Hybaid Omnigene)ollA 94C=2 5E 7+
predenaturation AlZ1 %, 94°C 30z, 36C 30%, 72°C 120%
7F 2 cycles, 94°C 20%, 36C 15%,45°C 15%, 72°C 90%7+
20 cycles, 94°C 203, 36°C 153, 45°C 15%, 72°C 120%7}
19 cycles, BlA| 2O 2 72°C 1087} post-elongationsdle] =
satgich ule AAE 8 uLE Halol 0.5x TBE 993} 2
ulLe] 6X loading dyeE #7Fsted 1 pg/100 mle] ethidium
bromide7} H7ME 1.2% agarose gelolA A7 AF3 &,
UV 3lollx ZZ8 DNAE 15l A sty 84
319tk Primers= Operon Technologies Co. (Alameda,
California) 28] 10 mer random primer Kit & %3}

g

F-E g et

22 JAEZ2e RAPD 45 &) 207F412] 10 mer
primerE Al43slel PCRE 3% A3} primer Al (5'-
CAGGCCCTTC-3"), A2 (5-TGCCGAGCTG-3") 2 A3 (5-
AGTCAGCCAC-3)oA AlFEE vld 7h5e @<
#2F F Atk

AA 8 AMZZE2] A9 primer-Al4 0.5-2.1 kb A}
olell e 7] WMETL # 51010111 (Figure 1), WE=9] F
o} AAE vlwd A AMNEEES 57 fr¥oE 74
H%ith (Table 1). Primer-A29] 79 97§A1e] A EZE0)
2] 0.6-1.8 kb Ujell Y= 6719 MToA] thd] dAbo] e
o, ANEZEL 4714 3oz FEHAUY. Primer-A3
o] Aol 8IS AMZEE 2 A 2702 W=7t 0.5 kb-1
kb Atolol|l A #AZEHG oW, L F 7XE FEHATH
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Figure 1. PCR amplified products of genomic DNA using primer
Al in AA somaclones. M, size markers (1kb ladder); lane 1-11,
regenerants. Arrows indicate the polymorphic bands.

Table 1. Matrix of polymorphic DNA fragments in AA, BB and
AABB somaclones using primer Al. + ; presence, - ; absence.

AA somaclones

Band No.
2 3 4 5 6 7 8 9 10 11
Al-1 T T S
Al-2  + + 4+ + + + - + + + 4+
Al-3 + 4+ + + + + - + + + 4+
Al-4  + + + + + - - - - 4+ +
Al-5 + 4+ + + + 4+ + + + o+ 4+
Al-6 + + + + + + - + + + +
Al-7 + + + 4+ + + - + + + 4+
BB somaclones
Band No.
2 3 4 5 6 7 8 9 10 11 12
Al-1 B T R S
Al-2 - + - + - - -+ - -+ -
Al-3 + + - + + - - - - 4+ - -
Al-4 + + + + + + + + - + + -
Al-5 - + + + + - - - - + - -
Al-6 - - - - Lo 4+ o+ o -+ -
Al-7 + + + + + + - - -+ - -
Al-8 + + + + + + + + + + + o+
Al-9 - - - o+ + - - - - - - -
Al-10 - - - - - -+ + - - + -
Al-11 - - - - - - + + - - 4+ -
AABB somaclones
Band No. .
2 3 4 5 6 7 8 9 10 11
Al-1 T T T
Al-2 - -+ o+ - -+ - - -
Al-3  + + + + - - 4+ - + + -
Al-4 + + + o+ - -+ -+ + -
Al-5 S ST
Al-6 + + + + + + + + + + 4+
Al-7 + + 4+ + - - + - + + -
Al-8  + + + + - - + - + + -
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BB &3 AMEZES] 7% primer-AloA] 0.5-2.8 kb 1}
o e 11779 mEr}t Faso] dgddgo] 718 EA v

on (Figure 2), =9 {59 Yo w2 FIE 107}
AZ Yelt ®olzt 7 A Ao AEH UL (Table 1).
Primer-A29 4= 8712] A EFE6A] 0.6-1.8 kb Alo]elA]
671<] W=7t AFHAY, HF R %ﬁé% 1A=
FEH 9Tk Primer-A3d A= 13708 AAE
kb el 9l 9719 Myo] Ty dANE E‘i‘iﬁﬂl, ﬂl*ﬂa"ﬁ%%
9] f3e 67IZ FEE F AUtk 531, BB §FelAMe
AASH AABB #3oA B 4 §le tekst i=so] ¥
o] gddidel A Uehles Aol A4tk

AAS BBE 7@ sk A= AABB #8 AAMEZF
o] AL prlmer LAl A= 117RAIelA 0.5-2.1 kb o]

e

= 879 AEoN tE@Ae] BREUOH (Figure 3), #
29 wEe] fRo) fA0] BE W A5} M) §R0

FRE 4 AUt (Table 1). Primer-A291 A& 10712} =4

2 3 45 6 7 8 91011
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Figure 2. PCR amplified products of genomic DNA using primer
Al in BB somaclones. M, size markers (1kb ladder); lane 1-11,
regenerants. Arrows indicate the polymorphic bands.

M1 2 3 45 6 7 8 9 1011

Figure 3. PCR amplified products of genomic DNA using primer
Al in AABB somaclones. M, size markers (1kb ladder); lane 1-12,
regenerants. Arrows indicate the polymorphic bands.
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EZEA 67]9] M7} 0.6 kb-1.8 kb Alololl A FFEO

, FEE 671N R FEEUCE Primer-A3e)AE 14709 #|
MEZENA 570e] WMEZE 0.5-1.7 kb Abolol A 2= Y,
T2 S7HE FREUTE ol9h2o] primerst AlE f3el
oheh WEe] 47 @] vehks A4 band Ao ojHlE
ol TEEY BA0 2Ed F dom, bE dHoRE A
'8 Fo| marker A'%9| o]¢ 7heA & HolFE Zofrh

ol’del A Tt HH AA 39 AMEFESY A
< primer-Al, A2 @ A30)X Z}z} 45.4% (5/11), 44.4%
(419) 2 25.0% (2/8) & B3t 39.2% (11/28)9] THIAL HY
t}. BB #32 A$dE primer-Al, A2 ¥ A3eo)A 7zt
83.3% (10/12), 87.5% (7/8) 'L 46.2% (6/13)2 HF 72.3%
(2333)2 A 7 78 F 7P 5L B34S EAth
AABB $80lAE primer-Al, A2 @ A30)X Ztz} 45.5%
(5/11), 60.0% (6/10) 2 45.7% (5/14)2 HT 45.7% (16/35)
E AAREH AR TS EYATH (Table 2). o] 9hzte]
FE OEAEE & F HellA 10714 o) Alx fgoR
ThEsHAl sk FRelA B F Qs Solg A Ao
e 8 3717 Alx AES 77} primer-A1 22 PCR
g A3 AA frEolA #2EE Al-15 W=, BB fr3olA 23
H Al-8 WBE, AABB oA #28 Al-6 WME9} 7ho) 7}
AvE ANEZ RN FEHOZ 23T NESEL A &
ol marker2X9] €4 7leAHE HoFH, o2 xyd
FISH (fluorescence in siru hybridization) 24g-E &3} 3
Ql 7FsE Aotk

i

BB #3914 7% £S TRELL Holk AL ¥29
AWl ST Az GAA ol ZAIA AA £
o4 Mtk BBS AABB R¥ol4 oPEAe] ¥ri: Ry

2t
(Bang et al. 1994)8}= Afolgt AG ). 899 AE3} A&
AE A2 2 $8)3 RAPD E4joA&= A EFEE0] BF
T M /S JeERIthE BT (Lee 1998)9} B8l
o, AlE F3 et oE2A vehe F2M9 ey
A=

19 Fvigke Abgolnl, ol AMEIEY A o

o ox
o

ek o

% Q& markers) el 831 029 4 2A4g A
ot RE ANTFEY 79 RAPD 24N AA 5o
ulste] BB §3o] AABB £8 4B% 1402 4 #
A7 H ke ez deied, ol opy A2S tae
2 ENEAE v 2HE 239} YASAT (Choi 1996).

Table 2. The diversity of types showing polymorphism in AA,
AABB and BB plants.

. Diversity of types (%)
Primer
AA BB AABB
Al 45.4%(5/11) 83.3%(10/12)  45.5%(5/11)
A2 44.4%(4/9) 87.5%(7/8) 60.0%(6/10)
A3 25.09%(2/8) 46.2%(6/13)  35.7%(5/14)
Means 39.2%(11/28)  72.3%(23/33)  45.7%(16/35)

AAZ Al Fed RSN {8 S
ZA3}7] 935 RAPD 24304 Picea mariana®) 73 AA)
EEE AolollA WHel7t YehA getha HaEHJTh
(Isabel et al. 1993). 131}, F22] 22 primerol] ulz} o}y
A4S #BY F AN, AA AEY 7§ primer-Al, A2
2 A3 F 1107) e F shute] T} Sol4 g He
09%9] Wolg-2, BB AlxolME (167 WE 2 574¢] So]
MEZ 43%9] Hol&S, I87, AABB AsdlME 10374
o] W= F 5709 So] MEsF YR} 4.9%9) Wol&E HY
o Hol &9 HWAA AA AlF] AMEFE] 7MY o
o]12H, AABB A= BB AlFdAE H5E Hol&S |
o AA A3} ztelE Hole Zlo] §40|9)th (Table 3).

] (Oenanthe stolonifera)E AEE Ay A 29}
Hlelabal A g Z7)9) ¥a) 2A 9] RAPD o) vl
X DNAAe] szt AMEZSEE Wole 7|98 A3 7}
S0l Ao, #3 A e Asde] Wt ¢
Y 4= Aok AkE vl ek (Been and Kim 1997). %3,
gl A 2R 2ufA Q) A E3FA) 9} 4uiA| o] A E-3}A)
Atolell Al RAPD WE7L RpolE Kol ¥ AR HyH
o Q1] (Lee etal. 1997), 2014 AlF f3ol ozt bz
A et AHEZE Wolk= Aol A% B T A9 A2
OE AEOR oFoj7 olAEA)] W) e A
0 F gAZIL

H 2

H2 (8. scilloides Complex)o| A #|
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BAE Ao E RAPD 7[HS o] &3t
Asel g AE F3o) B2 Kol
3 2071A)¢) primer 5 Al A2 2 A3GIA A% F3) B2
OEELSs 2L 4 AUt RAPD B4 A3 AA AlEd
A 39.2%2 vl Al 7K #7 F 7P vl el
o, BB AFolAE 723%2 b =& ta4de By,
AABB g0l M 45.7%9) Aol FHFEYT AA 4
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Table 3. The frequency of somaclonal polymorphisms in the
different cytogenetic somaclones.

Somaclonal polymorphisms

Primer
AA BB AABB

Al 61 57 44

A2 40 18 29

A3 9 41 30

Total band No. 110 116 103
Specific band No. 1 5 5

Frequency 0.9%(1/110)  4.3%(5/116)  4.9%(5/103)
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