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Abstract - Using the active-increment of Tos!7 copies in the genome of Oryza sativa L., there were many studies about
induction and selection of new mutants. This study mainly focuses on the induction for retrotransposon (Tos!7) activity
in the callus of Ilpumbyeo (Oryza sativa L.) according to varied culture period and condition. The objectives of this
study are obtaining various mutants (M) through plant regeneration, identification of the mutation relation with Tos/7,
and subsequent phenotyping of the mutants (M,, M3). A total of 371 M; mutants was obtained. The degree of TosI7
activity obtained regeneration plants with each different culture period was evaluated by Southern blot analysis. The
result showed that control Illpumbyeo rice has 5 numbers of copies and the band numbers obtained 7, 8, 9.5, 12, 6, 13.5,
17.5 from culture period of 1, 2, 3, 5, 6, 7, 8 month, respectively. In this study, the result showed that most effectual
culture period for activity of TosI7 in Ilpumbyeo rice is 5 month. Hereafter, collections and analysis of various
recombination plants will act on an important factor in multiplication and preservation of M, and Mj generation. And an

urgent and important subject is a development of screening method for selection of diverse mutants.
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23 AlEo] AELF 2L HjoFsll 7|4o] wAFl wat Retrotransposon %]l 2Htransposable element)% S}
olgBolr} o] FoiElm gl olejat ok 714S Esld @ U2 mRNAE wiAHR sto] B35l A Areverse

o] ARB} NHS Zol HLBA o s B gejst  transcription)e]l sl ofH £92] Als(genome)ol = A=
Hel ojg) 71x) B0 Yele) 7l Aol FUgt AR of A 4 ol ARAS ofe] 7S4S MetrlE 4o
b ohujal 712 AEReks i WolXSo] waEth: Ro] £ 84 (mobile genetic element)THaL & = AT,
1(Blakely and Steward, 1964)ll4] 22 < g, o o, Retrotansposon< SE53F ¥ I¥HE(TIR, terminal

Ha| So] zAujokol A HMo] AlEH| o] uHAlo] oo} gt inverted repeat)& 7HAH Ao A AlEA Mol A B
AR 2B (TSD, target site duplication)& THETh o2 7}
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evolution)oll QLolAl Wl Fa3dt AL 3= Zox dHA
ot} 212] retrotransposond FREoL} 7]5H o2 747t

2 AMYEA Z2E AL retroviruset Hls3tt, L2} 4
29 retrotransposone 22 o2 AHYEST v S
o T2 49| copy 5 7L A2, N olFH Hexte
nsively heterogeneous populations)& THE 4= glon, G4
A2 BAF A chromosomal dispersion pattern) 59 574
7 7)3Hgenetic organization)o| A F 838 ol & 725
ut o Tz B2 $437 713t ¥ F (phenoty-
pe), 24U Hregulation element), H3Hevolution) Foll &
8} chorst g7t SyElojF T, oz FAEA =FRH Y
o] &3} A1E A|%o] zlof 3t A7t o @ol A=l A A
© 2 Q7relo] Ak Kumar and Bennetzen, 1999).

Retrotransposon w314 Zolshes wao] ope S5
Aoz Ho|7} ool we} retrotransposon®] copyr7t 5
7¥8ke BAS 7RI QlojA] AEkstAR] E1 9 Aol W
zgo| ° Rog HQlth Retrotransposon®] di= Al
oo 2 gAs}Eti= Zo] Pull(Grandbastien et al, 1989),
9 (Moore et al, 1991), ¥(Hirochika, 1997), 2 #|(Manninen
and Schulman, 1993) SolAl RuEA}, 0|2 <ls) #H%
sl A7 S Qlon A& Fo| sz Told 4 )lofA
RFLP (restriction fragment length polymorphism)
markerth ¢ QTEA FHA FX(gene tagging)®]
olut §82} 7)%5(gene function) GFol=E E4E 4= oA
1 o g-Hoke v wicka ShAle

A o)A retrotransposone & 32FF7t e AR
wrEnom 1 & @Aol 7MY && o] Tosl7ol2tal 3t
Tos17& retrotransposon?] Y¢ZFo=2 vio] EAst= Tos
(transposon Oriza sativa)e Als 49l Fa3t F48 400
w2 WolE YJoyj= Aoz AEA glu AlEd v 2H
Aoz 2A%cty B Eth(Yamazaki et al,, 2001).

Retrotransposona 4eholl = ~4~4 base pair® E4)5}
= enhancer$} promotorell /3 RNAZF S =12 oj€A &
¥ RNAS Z3 02 JAAL Haof 93] DNAR A3 ojA
z Ao B o] Boldt AEHAE 7I8tES W 2 Hol7t &
el Ao g AdA o} Tosl7 +24 =2 LTR retrot—
ransposon o4 Tyl-copia group®ll &3t A Zol&
4.1 Kb& LTRY Zol= 138bp2A ¥ A& HA| Als(~420
Mbp)olls] 2o} B H3om Al A WA #A Sle A

2 AFAA) wjoroln} 2ok QA B3t He AL
B %% QJtHKumar and Bennetzen, 1999).

2 Ao e S oA uijdE WejAg o83t w7
7+ 2 wjokR A T2 retrotransposon(Tos1 7S] BAATE §

Ol

53 YAl 2o s, olof mE AR} HAE B3t
of thoret EAHOIAMYE L& SAlol Al el
S0 H(M,, Mg)7t e E ERART Tos1 79| QB3
25t} ER §ARY 7)o Ot 7123 AR 8
Q= 3t} T3 BT cloningd FHOE dho} M2 A
Mg o) 2035 9471 E Ao}

lo fit

Mz o Ud

Jdzu FAE o4 WAL S, F L AL

Qzw Zxlo] HulE AA T 70% AHER 3027 A%
3t Eo]| 2% sodium hypochlorite &40 2 1At 253t
31 H3s 2222 3¥ washing 39 B2 28 TAE
AR

M A & HiRE N6 powder 3.98g/ ol vitamin}
myo—inositol 100mg/¢ , casamino acid 0.3g/ , proline
2.88g/0 , 2,4-D 2mg/l , sucrose 30g/! £ Y37 pH 582
243 5 gelrite 3g/ & ¥ autoclave(121C, 20min. )&
AJABHEE. Petri dish(@90 X 15mm)o]l £48[3F A5 /43t 7
28102} gHAloflA] gt g7k v FAIZIHTable 1).

AESH= MS powder(4.4g/f )oll vitamin, myo—inositol
100mg/¢ , casamino acid 2g/¢ , sorbitol 30g/¢ , NAA 0.01
mg/m¢, BAO.1mg/m), sucrose 40g/8 , gelrite 3g/¢ & 3L
pH 5.82 Z85}10) autoclavedt F vix|of vjeFE BHHAE v
o st 81 B9t AR A7 o, AR} AEAE &
Aof| o)al5le] EAE 488 4 & YA AHE AESIA
tHTable 2).

DNA &

AEalE A=A Tai®} Tanksley(1990)9] HH& HHFs}
o] DNAS 2&319th, A23} © AEA9] o]AUE 1g4 A
3tod 1070318 AolA A4l 10g2 bulk® stef AL F
Y7 3 akxpaptel W FA ZotEleh 50ml centrifuge
tubedl T 22 A5 Y1 ZHIZ 15m09) DNA extraction
buffer(5SM NaCl, 1M Tris—HCl(pH 8.0), 0.5M EDTA, 10%
SDS, sodium bisulfate)Z tube®ll ¥ 4 3Act.

Biophenol(@-BlOgene)& extraction buffer?t $F2E
do| &o] & & 65T 2] water batholl4 10#7F incubation
1AL, 13,500rpmol Al 108 ¢ 4T A2 94 E5h
Arzoint Hzte] A FHO| A EUdT

Chloroform®} isoamylalcoholo] 24:12 &34 XS 4
Zol 213} F3t SUBHA Eol FojE thg 13,500rpmoiA 10
B7b A0 AR 941Re] A ASAE oA Fsto A F
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Table 1. The list of medium contents for callus induction and regeneration

B 22 717kl

2 yetrotransposon(Tos17)9] 4ol wek 4+

Medium content Callus induction Regeneration
Medium (g/() N6*,3.98 MS**, 4.4
Vitamin (mg/¢) - glycine 2 2
- nicotinic acid 0.5 5
- pyridoxine 05 10
- thiamine 1 10
Myo-inositol (mg/2) 100 100
Casamino acid (g/{) 03 2
Proline (g/¢) 2.88 -
24-D (mg/0) 1 -
Sucrose (g/) 30 40
NAA (mg/mf) - 001
BA (mg/m¢) - 0.1
Gelrite (g/9) 3 3
pH 5.8 5.8
Autoclave (121C, lkg/en’<151b/in>>) 20min. 20min.
*N6 (Chu C.C. eral, 1975)
**MS (Murashige T. and Skoog F., 1962)
Table 2. The number of regenerated plants in this experiment
Culturing No. of petri No. of total No. of full grown No. of plant
months dishes regenerated plants regenerated plants obtained seed
Callus 10 20 18 18
1 11 38 35 26
2 20 11 10 0
3 10 23 18 18
4 58 0 0 0
5 100 52 43 42
6 100 7 3 2
7 1000 163 156 146
8 300 57 51 41
Total 1609 371 316 293

KX

Hofl 71 th ice—cold isopropanol& 4 %
o}& & HA3] invertingdtol DNAZF SR HE ZA& Blgt
% 13,500rpmollA 1057 ¥4 H218le] DNA pelletS 3!

Ar2e A AT 70% ice—cold ethanold 3m¢ Y1l
13,500rpmoll A 587+ A4 22]3te] washing®t Fof d-2o
A ARAZ & FHSE 9ol DNAE %2 H, RNAE A|A3E
7] ¢J3te) RNase AZ F71319] 37°C incubatorollA 2A17H5
ot H@3tA o 1% agarose geloflA] #7195 A5
DNA A& ARSI

Southern blot ¥4
Genomic DNAY] BE= lug/w 2 AR, Atas
Xba I (Sigma, 10unit/w)2.Z full digestion *z|s}ch.

0.9% agarose gelol AFEL X 2|3t DNAS Marker,
probe(Tos1?E £33l 35VE 7|963815irt. A7g%ol
Ty o EtBrethidium bromide}&HeA 1587 FAst
%1, membrane©] transfers AAISFAT

Nucleic acid transfer”} U 5X SSCE 587t F3HAI7)
% membrane® Z Y1 60CY hybridization buffer(5X
SSC, dHy0, Dextran sulfate{Sigmay 2g, liquid block
(Amershame) 2ml, 0.1% SDS solution)Z bottle®] B2 &
shaking incubatorol A 12417F59F O/N3HiTt

Probe(Tosl?)e pGEMT-easy vector® ST 5
Elutiond}¢] 400ng/ul =2 AMESIAAL sizes 1.5Kbe|T},

60°C 2] shaking incubatorol4] 1X SSC, 0.1% SDSE ¥ 1L
1587} incubation 3}aL, ThA 0.5X SSC, 0.1% SDSOlA 15
7t washingdtgtt, 43t buffer A00mM tris—HCI,
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300mM NaCl, pH 9.5) 135me2} liquid block 15meE 43 Al
294 membrane ¥ AJ7t <2t shaking incubationdt3R
t}. Probe DNA®} digestion DNAE Z3%Hconjugation)s}”]
3t buffer A 50méo] BSA(bovine serum albumin,
Sigma) 0.25g< ¥, anti-fluorescein AP 10wWE 41 &
membranes 4087t shaking incubation A|HFSTH,
Buffer A 100mg®l 0.3% Tween 20(polyoxyethylene
sorbitan monolaurate, Sigma)2 ¥ 108 5¢t washingS
SukEslATh 4C B2l detection reagent(CDP star—™
detection reagent, Amershame) Im¢2 membraneo]| 5&7F
pipet® 2 =E3}o] F ThE X-ray cassette®] ¥ X-ray
filmE 723 Al o2 2A3F A1k Fof| developer®} fixers
o]-g-3t &I,

g0 ¥ o
A gl g &3

UEH FAE AE 3 FHof| N6 =2 2,4-DF H71t 2

ARl x4 g F 28 CoA i S wf oF 35 =t

Aafeiy Ay A7t A= AL TS 5 AUk

Aes) 274 2] 3 MSet N6 s A& ARg3te], 229
iAol vitamin® myo—inositol 100mg/¢ It casamino acid
2g/0 , sorbitol 30g/¢ , pH 5.8, gelrite 3g/¢ & @1 autoc—
lave 2088 HUH 270 R 319 2™, sucrose % 30g/L
9} 40g/0 0.2 &)5kT NAAS} kinetin, BAREES Z+2} thof
A Hzlsle] AjEso] At 248 gzt sigivt, &St
= AYA7E ST (N6 B2k THE MS s Aol A A&t
7} & ¥9lon sucrose® 30g/f EU} 40g/0 9 77t
NAAE 0.01mg/m¢Y ), kinetin®th= BAE 0.1mg/m¢ 37}3}k
e o AR TEo) 7MY ¥ ALE YETHTable 1.

et k7] 7o) w2 A& 3} 9 retrotransposon &4
w65 F5E AJRSA7E A% AEAR B37E AR
o, 509 & 3~4ufo] 2o AT TS 2~397 &2
T Ao o|AE T, 90Y A= HUE o Zze| AEA o
3 7HSE B4 2AE2 AXEIG AL w870l FAE 5

J

5
oro Aleoln] 1 EAIL controldl ¥EHL} 29Il Sout—
A AL = o] RSt AlEZA A= Soljt
Ak Y ol AehufFste] fojxl AEst

Fig. 1. Polymorphic RFLP bands in 316 regeneration plants, using TosI7
as a probe in southern blot. .

a5 bands of Tos!7 in Ilpumbyeo (normal), b: 7 bands of TosI7 on an
average in 1 month plants, c: 8 bands of TosI7 on an average in 2 month
plants, d: 9.5 bands of Tos17 on an average in 3 month plants, e: 12
bands of Tos17 on an average in 5 month plants, f: 6 bands of Tos/7 on
an average in 6 month plants, g: 13.5 bands of TosI7 on an average in 7
month plants, h: 17.5 bands of Tos/7 on an average in 8 month plants, i:
Tos17 marker as a probe.

A BA o) A retrotransposon®] BAET} UERdS Sl &
2= oloftt 1797 @ehjoldl A Ao & 387iA7T e
3} =|9i=) 3R uieE 717t B¢t Fdck 2 et Atk
3 Ay Aol A & 1HA7E AESE Elglon, 317 HE
ofat M| roas & 237 AR} =ck 4E A5
vjokal A Ao A o7 W AEE AES Fgole E75kL
AL 7]7F Fek 2o o gol WAooz Qlate] RS}t AEA
2 x| Byt o] G A ALH R YRIE A=t
it} 57097t @EhuloRst AR Ao & 5270AE EUL
| O)AE 2 5719 A= BAF0) albinod] WA 674
7F Fehajorst Az AoAE 2@ WPCR 1ste] AR}
AHE 23] dA FaloiA THAE Aoz AASH 7
Aol QRS 1637442 At THET AR A
FroAE LD} AlBAE TFE stagedl B3t FE3] FE
3o wlo]] Zo| tiakslA| UrEITh 870 YRt Ahuoket e
2ot & 5770419 A&} AEAE Lot 2 AdelA=
Z 3710AH19) B3 AEAE P, albinos Z3sIe] &3}
717k Botol| = AA7L 5570A TABIH OB o|F A7t
% 316 NAIS WA E retrotransposon®] W3t FAJE =A}
3}7] 913t Southern blot #4& sHT}

Southern blot ¥4 zt 7§ Guich L3} AR+E 10744
X pulk 2 dlo] B AAste] tjgFzel 84 J=& gfofst
ot gZ8 ABAZEE DNAS &3 Tosl7Z probe=
ALLEtEL o) AZ o)A Tos179 copy 7} 5712 Lrebdtt,

Fig. 10 probe¢! Tos17(1.5Kb)}& loading3}t} bandE &
olstgitt, YEu= 5709 Tosl7 bandd 7FAIAL UL, Bt

e & ko
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Fig. 2. Calli formation and plant regeneration by callus culture.

a: Callus shape, b: green spots appeared after 20 days in regeneration
medium, ¢: shoot formation after 40 days in regeneration medium, d:
regenerated plant after 90 days.

Koz z¥zy 1ol A= T, 271E 87, 374> 9.570, 5
ML 1271, 670E2 670, 772 13.570, 872 17.5719]
bandE &g 4= SISIt), o]A & Hol xAM|Er| o] F7t
o) whebA retrotransposong! Tos17] AL &1 &4 Sl
At

Southern blot 4% AAIgH &3} A EH o chsiA &&
o] Holg AT, RH7| 9| AEA A AFE 24719 4
EA7L € g7AR] E7)0) 7kl AE S0 157 A
e stripe7AAE 171€2] No. 273 77842} No. 1A 1lA
vehgton o] A7|A] &= non-tillering 7WAl+= 3714
No. 21, 233 5789 9] No. 15, 771€<] No. 33, 55, 60, 89,
118, 128, 132, 138, 1449+ 87§42 No. 27, 29, 32, 36, 4071
Aol Al theFstA ViRt

Z£719] slAHkgko] oS Hol: twisted stemZWA|7} 27}
9] No. 4914 UeRFiL, THgdA 7171 dZ o2 old&
X0l left twisted stem7HA)7} No. 2, 3, 25, 52, 75, 77, 86,
07NAANA UERE L, 28FZ O R oS Hol= ZiA|Q right
twisted stem®] No, 11, 38, 39, 41, 42, 58, 63, 93, 1057)A)]
oAl velygth Dwarf/lAl= 37092 No. 13+ 77§¥2] No.
13, 14, 23, 27, 33, 46, 57, 73, 86, 89, 102, 118, 1287§A A

i3
B
)
=
oZ
N

17t W2 retrotransposon(Tos17)e] E/dol B3t -+

Fig, 3. The shape of normal and various mutant plants by regeneration.
a: normal, b: dwarf, c: albino, d: non-tiller, e: narrow leaf, f:
brassinosteroid-like mutant, g: stripe, h: virescent, i: flowering mutant, j:
extra stem and node, k: seed coats, 1: strange seed and normal seed.

YEebsT

712 A2 o) H3le] E£7)7F 7Heal ¢l WowA S
Tl w2y & SolxE 531 brassinosteroid—like mutant
A7} 57182 No. 15, 249+ 77149 No, 18, 24, 81, 85, 110
ARNA Vet w Eojut &) ojife R s @3t
olato] W] x| okAY, G5} 2| 7F o) o] AR B0 S
L flowering mutant/JA%= 57H€ <] No. 15, 6714¢] No. 2,
771 No. 98, 128, 1562+ 87§ 2] No. 42014 LEIT.

Albino 7NAIE 570¢, 7Y wiF 3 ZH2F 57hAIeE 471A|17F
ARom BAHo] AlAASHextra stem and node)d 543
Hol|= A= 7719 No. 607044 A= QIcE E3F o]
normal®] B)8)4 Zo] L narrow leaf A7} 774€4] No.
33 60, 69, 89, 94, 109, 118, 128, 132, 138, 144, 1563} 871
o] No. 11, 25, 29, 32, 40, 42704 A ekl stripe”HA|2}
23 th2 A Yol HWste] FLE7t A71e el virescent 7l
A= 778€ 2] No., IAAA =t B3t AuiEE] d&
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Fig. 4. The seed shapes from the regenerated plant.

1: Tlpumbyeo (normal), 2: No. 22 from 1 month culture, 3: No. 1 from 3 month culture (dwarf), 4: No. 8 from 3 month culture, 5: No. 34 from 5 month
culture, 6;: No. 39 from 5 month culture, 7: No. 2 from 6 month culture (flower mutant), 8: No. 1 from 7 month culture (stripe), 9: No. 5 from 7 month
culture, 10: No. 10 from 7 month culture, 11: No. 15 from 7 month culture, 12: No. 22 from 7.month culture, 13: No. 31 from 7 month culture, 14: No. 42
from 7 month culture, 15: No. 46 from 7 month culture (dwarf), 16:No. 51 from 7 month culture, 17: No. 60 from 7 month culture (non-tiller, narrow leaf,
extra stem and node), 18: No. 72 from 7 month culture, 19: No. 79 from 7 month culture, 20: No. 80 from 7 month culture, 21: No. 88 from month culture,
22: No. 92 from 7 month culture, 23: No. 97 from 7 month culture, 24: No. 102 from 7 month culture (dwarf), 25: No. 112 from 7 month culture, 26: No.
127 from 7 month culture, 27: No. 130 from 7 month culture, 28: No. 147 from 7 month culture, 29: No. 148 from 7 month culture, 30: No. 8 from 8 month
culture, 31; No. 10 from 8 month culture, 32: No. 17 from 8 month culture, 33: No. 18 from 8 month culture, 34: No. 29 from 8 month culture, 35: No. 32

from 8 month culture, 36: No. 37 from 8 month culture.

selE 7igo] glont AEst BRI gl s A
So] o Urehd 21 SIS Fig. 3).
Pela ok AN AYER AR HBA B

oz velgtt, vjok 7)7to] 3A LS HukstHAl dojzl Ar3t
AEA o EA A7 9] gl S o WHaks AE0 B
T FA BoFE AAANE ohE Yyt A7) Aol Eet
AL 391 & 4= 9lglth Fig, 404 No. 7, 8, 18, 29, 359 73
oL HHe skt ut FAE aEekA] & 3H3AL, No. 6,
10, 22, 27, 362) FA19] ML B3| oifo] Y A= U
ek No. 179] Fx19] 7 7/HYolA ARste AEAEH

No. 602.2 A&t 2124 o] 2o oA % non-tillering™
narrow leaf 2t ole} BdHo] A3t Hiextra stem
and node) E4< 7T ALH(Fig. 3-)), TAT LFH
Zz}o] v|F|A A3t Hi= Ao] AT o]2gh o2 7]
Z2 mofoz RHolw 2Z wjFr|7to] AojAsF retrotr—
ansposon®] FACE Qlalod Fx} BoFol= ThEFRE Wort W
st AL B9l T 4= UHFig. 4).

wo] WYAE Ao R F Tosi79 BAS7HE o183 Al
2% sduojR|e] S 9 Aubof it A7 Bol Axsof
g¥th, Hirochika S(1996)0l4 Ble] 22 & AL3be 7
= YAOE retrotransposon®] BA-E RARRH ¥} Tos170]
714 srdo) Erka B nstm girk, £ AFolAE U A
29| Tos179] Ao Badt fadt vzt E vz
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Table 3. Genetic variations of regenerated plants from callus culture

] 2ok 7|7k W retrotransposon(Tos1?) o] 4ol Tt A7

Culturing months

Phenotype variations of regenerated plants

No. of regenerated plants

1 stripe 27
2 twisted stem 4
3 dwarf 1
non-tillering 21,23
4 - -
5 albino (5ea.) -
brassinosteroid-like mutant 15,24
flowering mutant 15
non-tillering 15
6 flowering mutant 2
7 albino (4ea.) -
brassinosteroid-like mutant 18,24, 81, 85, 110
dwarf 13, 14,23,27,33,46,57,73, 86, 89, 102, 118, 128
extra stem and node 60
flowering mutant 98, 128, 156
narrow leaf 33,60, 69, 89,94, 109, 118, 128, 132, 138, 144, 156
non-tillering 33,55, 60,89, 118, 128, 132, 138, 144
stripe 1,1-1,1-2
rwisted stem left 1.-2,3,25,52,75,77,86,90
- right R- 11,38, 39,41, 42, 58, 63, 93, 105
virescent 14,15
8 flowering mutant 42
narrow leaf 11,25, 29,32, 40,42
non-tillering 27,29, 32, 36,40

TS, ] EAROIAIMYE A4 31 B Alje
A ol A3t AEA = Lol 3874, 27 LolA 1170
A, 370 delA 23704, 57K LellA 5270, 670 A T, 7
Nl A 163714, 87 HollA 5THAR & 37TINAS Lt
1 F «38} 717 < albino® 3 56714)71 T ol ulat
31670419 M; EQHOIAE AT 5= It °l& F RS
FEE = YLD A == 293MH Ao, FAE AR REt
HAE FollE flowering mutants@A, 2419 3k Hek
of W ANZ FAE =73t = glol),

Retrotransposon LTR(long terminal repeat)i W5
damain2E gag(group specific antigen)®} pol(polypr—
otein}& 7ML glom ZAulekol el FA4s} Hrke A
o] Huli(Hirochika, 1993)° 23 Hx2 IR W=
gafjoll A E2E retrotransposon?! Ttol] A7} EelH o]
&, 32579 retrotransposon family”’} Eel=lglon] 1 &
57he 22 S AXH E493 "ok Ao wE AT
39 5 ohiljFet SR RE 3 g7t 2o 2R
st AES} ABA A retrotransposon®] 29} BA4E 3
Q1317] 943l 38 Southern blot®] A} Tosi79] EHAdo)
Tos1O®I Tosl9 Br}t £33 & 4 ANTHVi et al, 1999).

b B A¥oll A Tosl72 probe® AME3IE oW ajjek 7|
ZVo] Aol ALE retrotransposon?] 4o ojuydt HIlE B
ol=x] &elelazl st A AEZ ARESE FHo|q A
HAg FAIske] e YRS} A 242 DNAS B3, Xbal 2
2 DNAS Astas A8l Southern blotE AARE 43}
Tos170} 7| 2&H 02 5749] bandE 71 JUthe AL ge1gt
= 9l9lom, AW E 47)9] bandE 7HAT U

B Ao de Agtas HAeE Xba I U 4348191,
AEZ8 shte] EFof tisiint RS & AR FF 7
vl g 4 Qo) 23 Yi 5(1999)9) =Rl 2 &
A 223 9|9 = 2550l dEliA s 27k vt L, At
A4¢l Xbal I Eco RIZ Z4ZF A2J3ldS o] Xbal& A&
319& w(46%)7t Eco RIE AFE w(23%) LTt copy2
thobAdo]l AL Bustqrt, o|#gt o= & o retrot—
ransposon®] 7% 57t AEHEL AH EASS sk
Ro| 753t DNA marker2%= &-8§8 4= = 7FeAE 2
o311 Qi

B AYE el Qloja] 2AHigl 298 £ 77kt
A& AHE3}E 183 Southern blot HAjo] B& AJ7to]
2 9% A2 DNAE bulk=E B 2ot opet Tosl72 &
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AlE FE-Z cloning 3HAl& XRAT, A3t AlEAC] gt
Southern blotol| A A3<=2] Tos172] transposition®] &=
Aok whEka] & AfoA BolXl thekgl Blo) AlEA e Y
2l Foll retrotransposon®] HAERAE 7HsA0] w2 o=
s} 2}, ViYL RE RA7IR] 2Aujeke] JiE 7 &
7\gte] whet A8 Tos17o] 8443t Bl A& TS 4 U
o, Z+ F|AEE DNAE ol #43 Aof ozt 107144
bulk® Fol B35 Ao)7] wh2e] A3t = 2+ hAE Al
EAEY Aol gk Tos179] 842 &1 & 4= glglon=
2ol thekst Wolof| thgt AFE asfor & Ao,

Hirochika 5(1996)2] 2 11oj|4%= retrotransposon?] 43
3h= A A0 Al 7)7ko] 3~67HY oMo E ZojHeE
o] olAA o W2 Holrt AEdE 4 IS AR wdd
tha shgit}, & Al o] a2 = Hirochika $(1996)9) A=
HRsk= A 02 Az

2 A9 AiolA 11Ee wjd7|ZtolE Tos170] E/33t
He A4S 4 4 0l%eH, ko] ARE,E Bt B2 copy
9] Tos170] SA3MEE B & 4= Qe ol T2 A2 B
o} &2 Aj7to|| retrotransposon®] E4J31t transposition©]
dod 4= Qltt= A ERIE 5= ASIT), YEH Tos179] 4
Blof] 7P &bl w77 &4gk 57RE7e) Wik
Ax e Ao g Yepdth 3% JE3IERE ¥ stripe, non—
tillering, twisted stem, dwarf, virescent, flowering mut—

ot

-

ant, extra stem and node, narrow leaf, brassinosteroid—
like mutant 7A|ol| thgt A o]Qlol &= FALE AR 5 7HA)
£ HEso], A ool &1, ojit Fellw ool 471 A
AEl et A7t 7HsE Aolw, A 7HA| Al A7t vet
U2 =t stoje iAo R Qle) ool of4t o]
£ € % g AR Hol= A S0l A o w2 A+
7t g0} Fjok & Ao|tt,

9

N

9] AYAE JAFo = Tos179] B4 F71E o]&3le] A=
SO i B Ado] dig At Hol x| &
dFuiolA wigE AHAE o83ty w7 |Xt W wigR
o)) W2 retrotransposon(Tosl? e EASIE G23& U}
¢ EA o & 5}, o]of WE &3} /WA E St thFs &
AHIAMPE D&t FAlf Althe] XAof whE SHHO|A|
My, M3)7} Ueffl= 3883 TosI 789 TS 113}
E4 54419 cloning& 3% 202 313 Qi)
1. & dtol M= wiedriztell wet £ 37IAIY My =99
OJHIE At

2 2o

2. Z-zke] w717k dAE AE3t AlEA oA Bl Tosl?
S AEE e Southern blot®] 23 normal &, 7]
2129 A& E 5709 copyE 7T Q= AS 4 5 A
o 1784 770, 270€ 87K, 371 9.57, 570 127}, 6704
671, 7/0% 13,571, 871 17.571¢) band & #Q1E 5= ISITh
3. Tosl179) Southern blote] 23}, 3~571€9 vjg7|1To]
A3tsloRdt 712 copy®) 2842 Tos170) EASIES & 4= 9l
Aok, &3 M; Sl NiAHE B3t My, M3 At
=9 tgoket A=t AAe] R A Eoof Fasit), £ o
3 P2 Yol QoS AEsH= screening WS 7

shs o] A1FStT Fa FAo|ct,
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