Development of transgenic plants by utilization
of pollination and fertilization cycle

1980 ch -8 A EHA whde] 15 AEY dFe= FHLEI| Ayl
3 F A% HE g4Ae o]F2 DNME E=Ysh= 7|&e] nlerd oz A sl
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gt Mol W, oWt FAx e FAATE cloning dlojof =] B o
th o3y, #-& fFHAL cloning HolE AIF7AA = FE @& nodel HES
Ags) got. Jeu, whapg] AE (R o] fAAbs i B9 ulelM i
HEZ] Yerial gHA $7] e AEY FRE TYSIA ALEste FAAR
A =AE e "art orh

2 ol WA HG FNOEL Ti plasnidd ol§8 HAA £¢ Wy
o}Z wlo] AJ|E I Qlz] ¢ter} £EB 44 A& o]82%! direct transformation
HE ol &3t MAtg, Tty AEe] o3 AT HEAHE = Y o
s &7)s1Zr),

1. 58 528 X71& ol &3 bialaphos A4 FAAH {52 AY

A B AR[HAE Q= WHH-S Agrobacteriun?] T-DNAE o] &3%l:
A Wyeli, 1 #]of protoplasto]] A7) FHE& Fo] =Y wd
# 2o]&= particle gun T biolistic bombardmentE A}R3le] Ee[3 ¥hHoR
o]Z DNAZ AlZo] EQlst o] A7EZ QCHSanford 5, 1987). Ab7le] %
Mo ztzte] ZchAo] Qi) o|& 5o Agrobacteriumg o]-£3F A vy
72 g9 ABel IuTel glom, ZAuaAsl BTl gA g ABolk
3.0 T protoplast@ o] 83 HAHY w e wxtg HEolE Hgo| 7}
S8} o] Y WA AT o] ololot Wrh, 2 9 particle gung o BT %
& A o wol MaA A fAde WHE Wad UA BHUS
o1} 4EM chinera Wito] Wol}7] LY.
£ 7o A FUA EUUS ABY 48 43 A7)E olgslel wluy
4 AZAE B ARG NBel gt el the 2ohsicl,

¥ o

AR % %

RELE

B ¥ AMRH A F = ©u|(Nicotiana tabacum L, cv Wisconsin 38)o]m, 2
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Aol o 34 ANVF ANE AMVE o] 8518} i IEE(Oryza sativa
L. var, Dong jin, Akibare, Nipponbar)& A}&3}HCl,

Plasmid DNA &£H]

o] ofE .8 oy MFA(Pseudomonas syringae pv.tabaci) S BXE]
cloning®l A A &4 JA=}(bar gene)= binary vector pBI 121 2] B
F82} 94 E AASIE 2Fo] bar FAAE A#}sle AE
plasmid pARKSE RWHE2IT} pARKS2] FH A2 E coli HB 1018 %38 o]R3l¢o
i, plasmid DNAEX BirnboimZ} Doly(1979) ¥WHoj o) F&3st4t},

-glucuronidase(Gus)

4B Plasmid DNAZ 2]

200 u129] HWkgof &3 plasnid DNA 40 pgs Ehuje} Ho] 3 dol-gufz]
1.8 mlof] %3] F4rl. DNA E3elg & 17§ micropipette©E 10 pl® &=
Ee FFE AAY devie] Adde] Aastya, DNA A AzHe wejel A4
2472 F 0, 24, 30, 35, 40, 45, 50, 55 A|Zlo] FAR Fof ;P e
BE W% 2|2t AFof Ae]stqirt. DNA A 27t B¢ e £ w|jdBAE ¥
A DNAZY Az3tx] =& 253 of 2d B3 sigich

Hapd g Ay

21zte] MEERE $HEH F2E ethanol 70% So] 30 27 ©HZ & 2%2]

sodium hypochlorite -§-of &AM 15 £7F EHAMF sl I3 42 3
3] M3% F hormone F-7}2] MS(Murashige and Skoog, 1962) 7]€ujz] R4
kanamycin 80 mg/L3} W] Z{fi= bialaphos 10 mg/L agar 0,8%5 X3t T3n)

o] B2 HAstarh. 25%e] WA solA 7-30 A7 wjerel ol AAW o
of HASE AL Ang WSl SHAFL AL W WA Auisglc,

T; Ach 2] kanamycinZ} bialaphos A3} A=
Ty AIERE AUH A3g AEFoA Aoz FAaAel AENuS I}
A 2 7VeE28E %o T, Mthe] F2I25-¥ kanamycint bialaphos A& ZAZS



steich. 7 AMelgel e A7) WHI FUY WHOE FHUFY
hormone FH7} MS 7]E Z o] kanamycin 80 mg/L 2 X3t vjz], bialaphos
10 mg/LRE-E EFF vlA], kanamycin} bialaphos& RF EHF L¥Fujx|of F=}
& 2z} X Astdct e 25°C B2AstelA ity

Southern-blot @ Northern-blot 4{

T, Aleje] HAAY 2N wild typed] o] T W2 ¥E 717 2 g2 gL
2j2]5te] A AALTE EAXHA E4% F CTABH (Rogers and Bendich, 1988)ef ¢
3 QA DNAS 22819 DNA 10 pgQ Bl EccRIOE ol ZATstol A7]%
Zofl 2|3} 0.8% agrose gelo]l EEHF ¥ nylon membraneo] Ho]A|Zr},
Hybridization2 Southern(1975) ®lHoj uw}lg} 2Ws}edry.

Probe A|ZE 2%t 1 Kb2] bar THH(3’ nos terminator X3})-2 pARKS plasmid
DNAE  A|RtE4A  Banllz}  EcRISR X ste] dglom, 1 wEe
digoxigenin-labelling kits(BM Jif, Germany)e] “WHe| &3l Ex|3tgr}. 3=
HZ B} wild typed] YO R H&H A RNA 50 pg& formaldehyded X
313} 1,2% agrose gelo]] &¥ 3} nylon membraneo] Ho]A]# T}, Hybridization
W12 2 AL Southern hybridization ¥H 2} FAstA 33l4gc}. Bandg AEE ¢
%l membrane?] A2 NBT(Nitro-blue tetrazolium)$®} BCIP(5-bromo-4-chloro-
3-indoly-phosphate) & 7|4 R ¥t F4] A|Yo 23] iyt

Radefoll A gule] A2 AMEd

T, Alcje] A EF o)A bialaphose] thdle] $d 0% FEe 7fAHE 243}
o 42 FAT)E HPANEE o &3t vl Fxle Relel 4EE 1'1E &
ZHL* Ruto] mF3H F 240 zjufstat. Ege] 2-3 v AMEIE wf uld
potell HE o]23la, of 1 Y F= ZA F o] 6-7 nf A= A/ HAL
of XA 20 cn FEY ZE Fa FAsgch AZAE BA F 40 dol A
¥ Fo] A 2]3}%l, bialaphos A XA ZT = A¥E T 9l HIAEHSHGE 20%,
BE)E A8 AHgsEe F85=Q g/L)E FHLE 0.5 1, 2, 4,
5(g/L)& AESIATL
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DNA A 2| ¥ z}Zho] ehufe] V|28 E BHEE mEoM F2E kanamycino]
X3HE MSulx|of THEE A} DNAE A5t o2 ZojAN E& Fxle= wjed 109
Foll A5 =gl 2t 7 F 30-40 A7 Alo]8] DNA A 3| LojlA ¥
A5l kanamycino]] Th3] A3 RAE A ELo| &8stHTH(Fig.1). A¥
4 HE2 28NUEE Table 164 HojE 2} o] DNA A 2] Al7]e] whel xjof
7t et £EF 35 AJTte] iyt Fo] DNA A oAl of 0.73%-0.88%F 71
A velydel ® 22 A FdME FFE AAT AP ExlelM o &
< NEE AYY NEAI 23t

Ty Avhe] 105-2] A Eo] t§¥t kanamycinZ} bialaphos A ¥7d fA=}te] 2]
€ ZAIR A3, 77M el M= kanamycinZ} bialaphose] ¥t A3 RAF o]
32 FeFE vl a2u, @2 iAIFelA 27iAle A3 FAo| Mendelian
FAFHY 2 EeHe] ¥ ZESel, 17JAlE bialaphoso] sk
FEBAR AYFEE VEMAIRE kananyeine] thsjAis vlA P S HedF ), 1
Kbe] bar RBx}Y THE probe® o] Rsfe] @AA  DNAS]  Southern
hybridization& ¥t Z 2} wild typed] A& band7} WER}A] QFgtort HAAH 2
=218 DNASJA = 1 Kb F-9]of bar 82171 Exf3l= Zo] ¥ (Fig.2),
Northern hybridization¥} ZzZ}, AR A EAojM FAxl UHL 2 4 9l
THFig. 3).

el A ulAELe] thdt H2A AEd AFS Fig. 40l EejFolch ut
2Ee] AgsEQ 3 g/LE HEY HFelM wild typed] Hhujo} e A7
20 f Fof BF JASIEAIRE T, Mofe] FAAR 2 EAE RE 77 o2F
o2 optd iyt gt 2|3l wild typed] wujo} FRL 1 g/LY H}AE}]
ME Az mE ugtor] FAAF AEA e viAEY S AFEE Br)

2 4 g/L, 5 g/L8] Ao ojMk: AYAHE Bol Fr)
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Fig.1l. Seedling culture on MS agar medium containing kanamycin sulfate (80
pg/L) for 20 days. A: Wild type seedling B: Seedlings obtained from Ty

seeds, Arrow indicates kanamycin resistant seedlings,

Table 1, Frequency of Kanamycin-resistant seedlings from flowers treated
with pARKS plasmid DNA,

Time of DNA treatment Number of Number of resistant Frequency of

after pollination(hours) pods seedlings® resistant seedlings(%)
0 7(0)° 0(0) 0(0)
24 8(0) 0(0) 0(0)
30 9(5) 23(17) 0.42(0.57)
35 8(8) 35(42) 0.73(0.88)
40 9(9) 12(25) 0.22(0.46)
50 9(9) 0(3) 0(0. 55)
55 9(9) 0(0) 0(0)

#About 600 seeds per pod were tested for kanamycin resistance.
PNumbers in parenthesis indicate data obtained when stigmata were removed
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T H
3nos P35S bar 3nos
‘ 1Kb

Fig. 2. Profiles of pARKS5 map(A) and Southern-blot hybridization(B). pARK5
carring bar gene(800 bp BamHI-Sacl fragment), and the fragment replaced the
f-glucuronidase gene with the same restriction sites on the plant vector
pBI1Z21,locating the bar gene between the 35S promoter of CaMV and the
nopaline synthase(nos) terminator of pTiC58. P, Pstl: H, Hindlll: E, EcoRI.
The double arrow site was used as probe. Hybridization was carried out using
the digoxigenin-labelled BamHl and EcoRI(1 Kb). Lane 1, wild type plant:
Lane 2,3,4, Bialaphos-resistant plants. In lane 2,3, and 4, a band of 1 Kb

showed bar gene and 3’ nos terminator.
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Fig. 3. Profile of Northern blot analysis in progeny(T,) of tobacco
transformant(T) and wild +type(C), Hybridized with non-radioactively
labelled(digoxigenin) 1,0 Kb bar probe,

33



Fig. 4. Growth inhibiting effect of bialaphos in wild types and bialaphos
resistant tobacco plants. Transgenic and wild type plants were sprayed with
Basta of 0, 5, 1, 2, 3, 4, 5(g/L) per 1.8 n’. Transgenic plants(B, C)
survived bialaphos spraying and grew to maturity while the control plants(A)
stopped growing and died. The photograph shows plants 20 days after
spraying.

2) o

We] Z-9-& DNA Hele] 3| 2RE FAE eHstgeL} of 205 FE2 o]
atollA  FA}7b WE|A] okt £HHE  Fx} oF 3500 PofA  kanamycinzt
bialaphoso]l tis] A¥EdS EHel FAEL 7TAA(FR2, 4 3, d232)o|dx
AR 0T PJKH AELS 4AA(FAL, F33)ol gt

To ZtAlMTi2] A1 E(T))ofl th¥t bialaphos ¥4 F-Azle] Beln]S ARt 2
2, A7 AojN ola EEIiAe ¢goul, FHY F9 4R, FHY F
T+ 4 d4oE ZeEe 2ol BT X¥FH gldriFig. 5). A T, le—ll
o] Aol cishA] ZAFolct,
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Fig. 5. Growth of progenies(3, 4) of transgenic plants(To), and of the

original variety, Dong jin(l, 2), in MS medium with bialaphos or without
bialaphos. 1, 3, 4: with 10 mg/L bialaphos: 2: without bialaphos.

1 Kb2]l bar G&H=x}e] whHE probe® o]&35le] DNA} ZA] RNAS
Southern/Northern hybridizationg %t ZA3} wild typeollX+= band7} LIEIL}R] ¢F
otol} FAAH AlEHe] DAoL 1 Kb§-¢loll bar SAXI7L Exjsles Zo] &
olE]elsl, RNAOJAME 1 Kb F-LofA band7} LIELYITHFig. 6).

Fig. 6. Profile of Northern blot analysis in progeny(Ti) of rice
transformant(T) and wild type(C). Hybridized with non-radicactively
labelled(digoxigenin) 1.0 Kb bar probe.
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2
ghufe] of#¥ el Pseudomonas syringae pv. tabacit o zZtdEid
tabtoxino] 2tz FHAE A Al Fof ©ule] glutanine BEAH thAlg A 3]s}
A #Hch W MUl gRUolrl FHE0] AlFee] k3 Huto] Lehdrisy
BaEdch(Anzai et al., 1989). ol2§ H4& e HF AHdE I 548 2
3ol BAF 23 V] diEed Siof oidt st Qoh. 282 34 {FA
S Aol E=USHH AEAAI 545 Y £ 917 oiEo] tabtoxine] sy
P& B 4 vl #HA AEEI e uAdEyg A2A ] dF¢l bialaphos
© glutamine ThrALE oJH|sto] MEANE HA A= of$ ZFolrh 2 AF
of AMRHE par -FAXI%E M (Pseudomonas syringae pv. tabaci)ofld cloning®
T2 A2 A tabtoxinez} bialaphosS 3| 4 Q= F A F-Axjo|r}.

pARKS®] #-FAFS hillo] HAAH AFAEL A To Mohe] F3} FolA wix] 4t
Efoll A kanamycino]l thsfA A& RojF= A7 AUF AL, Southern blot
3t A Tl A E QM DNA WS bar SA=}7} tASHA Al2H o] =
st Zlo] HAxdrt. 53 I /Ax7t 4 ¥ 3 xaiH o) o
of ajell 28] Fi AMthe] ThE FFo I IS =4% + der|et A
ofipHol theiME A¥AY S z23 =R AEFo|rl. EAMelolA HxA o
4 AEY Aoz FAAR ANEAE AH2Ad HPYLS vehlglz, wlAERS
HAEE F& 1 oo T ANSlE A oM MBE UA] ¢eky] wiFe
F4AA SHoNE AME Fhgstelet AZ4Ech 2 A¥e] AMgH FAAH Py
2 A2 & 78 AIIE ol&¥ WHLoRA dFate] wpit okt Ao|zt 9l
21} X271 45 (Dewet et al., 1985; Ohta, 1986), W (Luo and Wu, 1988),
©ol(Kameya et al., 1992 )ollA BAAH A EA7} w50t o] #ye 53
A, A Algel BRE A& 7Medie, S AEEAT HHA] ¢
A g® A = vy E FAE I sHY ¢ U] o ThE Aoy
A ZFo] vl Felst, 2AwGA] go] WSt HAMRE Holsl nff
Hch, Zeu B 1R @ S0 g AEe] ofld A& we] ol 3t
= U do] i, FFAINE FHINA Y UA] Yow BAAR AEMNE

2 1o o
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Aok 28y 2 1Y g€ A7 9 A Ee] ohd Ae-g wel ek 3t
= U Hol 33, FFAZE FHSHA dal 9 gon PAAW AENES
=7] oyl ¥ ojme F2EF T AY AL AEAU] EUEHE A

TBIA Yot 2 FAHAVIZL i adolwt AzEm, sHEwolg
buffer?] Z4go] FAANAL ul¢ T2 9EE st iz AA4Hc) olHY
2ol tisiAc ¥ ZEFo|n ¢og Rrl g2 37t "asicia AztgEc,

ol’g4 WELZRE nAE A Us 548 23 2= ERYHI}E 1L
TAATE Mg =UECE 2 FAx7E AdFH Ael2 UHEy] ugo] ¢og
¥ A2 FF=2 FH 35 FHAAE cloningdhd A& 33 9 Az A
BE FFY Bdol A =&l Helel Az}

=

rr

2. Agrobacterium tumefaciensol 2|3t A e¥i13\Ro|(Armoracia rusticana)oj

$54 45 K27 =9

il

AgrobacteriumE ©]-8-3t HAAEL host Hele] AHIAH o Azl F 2
o, BoiE, sHFUol, of7|Au] T RYUAE F4OE dFHI 9t oz
Agrobacteriums ©|£-3t F-AZLY AEN Edols o8 FHSRAo 7] wjEo]
o HY ejgATE dyEolof ol MxiEa A8 APl 2I7kA] AL
A7 ¥ F2 HE @A o HA AREE JrkA] E2] U2 2oz o
= qlct.

A ofalrfo] (Aromoracia rusticana)s AZFE21e] Ujgtdo] 73 chd A AE
E S55% ¥7)et mi@ sto] ol fAlW|(Fasabia japonica)et ZE Alu]dE
(sinigrin)o] glojA UFofA = HWefrulE o|-&F 5L gl

2 Ao AAS A EA FE&FAAE 2U¥8 F3oE A2 Y
o] FZ AEFL AW F MunFo] AEZRIOTRY @] &3l 2
U P2 EA(NAALL BA) ] Z4& W8]aL, ol A4S EdE A&EA9 o,
A, FelRAo Fp$o FEFFARA/DS)E AESA Y2 =dA7=dy 1

H WY 2ASES 2Pt
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Ar 2 ¥y

T AEY $d U AQREE Y =24

FAR RS AF HEZF Mol HYEH AULEE xX] HE8 A4S Al
B3 M= BFAES 337 ol FFFE /4317 fsiM = 40°ColA 1
A7t AEAHE EABE F 0% oghEollA 15 &7F 2% calcium hypochloriteo]
A 2087 £5% F 7217} 3-43] IR At AR B9 R s
oA 1-2 mm A7 & F&35lo] MS wix]of X]4}ste 871A ] FFAES Bt 4]
ES2 7IuolA] 857 vkt = g2 5x6 mE, GE2 F717F 4B (1 om) ¥ A
S Zo] 7-8 m=E, Fel= A7 0.8 mm F718 ZES Zo] 10 mE Fxtste] Afg
o 2} Ael+d 5 g 2 gsgct.

HjA]= MS Z|Eu]x]o)] 8 g/L2] agar#}t 30 g/Lo] sucrosed #Hz}sleiz w)z|g]
pHE 5.8%2 AA3lodc ¥ 2=+ 20°C, B 1,500 lux oA 1Y 1842
Zstdet. A=A Y 65 FHE A, e, AHFOE LMeo] RS
g3, 282107 naphthalene acetic acid(NAA), AJE¥|W-& 6-benzyladenine
(BA)Z Z}Z} 00llA 4.0 mg/L7HA] ©HAME R F=& 3ot A 2stch
FAEF

HAA| ALH AE vectors binary vectorq]l pENDAKS L, pENDAK H-Alof
AHEE FF E coli HBIO1O|Gl M= FFARol AMSH FFE pENDAKER
HAABAZ Agrobacterium tumefaciens LBA4404 = A vector T-DNAS] RB2} LB A}
o]ojl neomycin phosphotransferase II(NPT II) geneZ} 24 fE=FAzx}el Acet
Ds geneo] 4td®| o] girt.

2 gX4 e HAAR g A

7V 21BN e 5 mm e F=ARHE AS5ga, G Pl A
7] Z1HEE Ao} ¥ AT Aetdted NAA 0,1 mg/Le} BA 1.0 mg/L7} 3§
H MS wjx]el preculture ¥t ¥ SF 7V wlok¥t Agrobacterium(LBA4404)E
preculture TEE A7} ST MS YA uf=]o] F A (10" cell/L)3le] XA,
HAZich ZE®E €2 HFH filter paperZ ALY A& A Azt A7|et BY
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g ZIEE TG MS A wiA] flo] EEH AAAE 3F 43 1 9o] ABRE
X 4psted 28°C, ¢AolM coculturetE T} Cocultureo] 2]3) 7rel® AW A
718 B22 Z/doj carbenicillin 500 mg/L& EFHEE MS A wix|ellA 7-104 7}
i ks, A7) wiz]of kanamycin 100 mg/LE A 7}3t wix|2 A 3-4F7F 25°Co]
A ujedstodrt. xJEEH shooti= MS hormone free WjZ|of o]Al3te] whza|ziTh,
HRAEo| o]al= preculture A 7HO0-4 @), A X 7H1-30 &), cocultivation
A ZH(12-72 A7) 8] B A5ttt G242 kanamycin W F = ZARE $
Bt A7]2] carbenicillin ¥jA]o] kapamycin % (0-200 mg/L )& A g5t ol
A A7 2 AT gl 3 FAAHRL QS o83t 471 W
e Bz sysiyct

24 49 2%

A EA ] &3} =74

MS uf=]oll.NAA®} BAS Ztz} 0.1, 0.5, 1.0, 2.0, 4.0 mg/L 5 & g o R
gAelste] o, g%, T FHE A vhE o 6 A JH LHEE 24
gt Azl AESS UolA 53%E JHF #U3 FeloA 19x= 7P Wolch 4lx
Bz o) dds 22 AE 243 FAEA AR doA N =g F

W majdel Zo]ojr}(Table 2).

-

Table 2. Percentage of organogenesis from leaf, petiole and root

explants of horseradish(Armoracia rusticana),

Explant Total number of Survival Shooting Rooting Plantelet

cultured explant (%) (%) (%) formation(%)
Leaf 360 53 3 42 26
Petiole 360 39 20 24 18
Root 360 18 11 15 8
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AAzAF e wxE, AzIRYE NJ[LE G o4 4. FeElF-eeA
3 A7t S48, BA 0.1-1.0 mg/L7HX] multiple shoot7} BAIE] 2131 NAA
0.1-1.0 ng/L7t=]= A&} Ba|¥HAdo] o|Fo]H o1} NAAS BA BF 2.0 mg/L ©]
2ol Je oA ZIHEEIE T3] A RSHTE NAA 0.1 mg/Le} BA 1.0 mg/Le)
ZY Az]FolA ZIHETIL 90% o] g FHF wUTHFig. 7). AFZFEIS
Ae|stA] e A-felx 7R Ak Aot Felef AR ¥AHE o]Fo

MNEH Z3e] ojn FeloHE BRI} SHssint,

Fig. 7. Plantlet regenerated from leaf(A), petiole(B), and root segment(C)
of horseradish. The shoot induced on MS medium supplemented with NAA 0.1

mg/L and BA 1.0 mg/L. D: The plants cultured for 12 weeks.
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A EA HAAR 4 A

NPT 11 gene AW marker® o]&35}7] ¢35l QAMWO A}A] kanamycin A
S A A3} uix 9] kanamycing] 57} 10 mg/L o]l 7AuEEI} A
¥ E7HsstEcH(Fig. 8).

FRAAH] nlx|= preculture A|7He] B3 precultured 3HA] = AR
Cl precultured 3t Z %7} kanamycin 100 mg/Le] 2 hjz]ofjr] A=go] 9t
14z AelolA 71 dxstodct. HAA7 FF A FF(AE)A 72
2-3 ZolAd g EHEol wUI 5F olddMe FHAI IASHCH
Cocultivation A]ZH2 24-36 X|ZtolA] Z}AF o¥F 5197 cocultivationa] o IR E
SARA] $lol oL wjRt B9Tt AXE BRUYIL coculturedt ZH-P-Er}
kanamycin 41ejx]ojs AE-Lo] &Hgic).

4712] o) 2lste] AERZS A dto] 1 U7t 25°Co| A precul ture¥dt Tl
2-323 FFo] A, ZHEAF 24-36 AT cocultured}E T}, carbenicillin 500
ng/L7} H7HH wjx]oA 5-7 U472t A2} & kanamycin 100 mg/L A x| 2 A
3-4 F gAY A A, A4, ¥ 2SN Yol kanamycin 100 mg/L
AufRlol A shoot7t B et ¥ feloMe I3 E3stE(Fig.9),
ZEAY AHHELE et 5-7 AN ZA6 njA YAV} YAHEEA 2 FFRE
= 7|82 E7 o]FolATHFig. 10). K950 /EFRFHA}L Ac/Dse] HAAHIS
2loflA] 8-10% F= g5, oM 4x2] HAAH A EAHIF St 2L
FeloAs BAAH AEHNE d& 4 dch(Table 3).

olAde] AXNE FHN B, HAFaFuols AFe] 4 RIALEHE &2 A
THES Holy, FAABEE YRS oY F - ] &7l whEo] 4Axps
2 A E FFA LEIL AolF APty AP FAABARZA o) R AE
ojg}i ALEHTE
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Fig. 8. The effect of kanamycin concentration added to culture medium on
survival rate of leaf discs.

Fig. 9. Shoots induced from horseradish tissues(A: leaf, B: petiole, C:
root) on selection medium containing 100 mg/L kanamycin and 500 mg/L
carbenicillin. Shoot primodia were formed after one week of inoculation.
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Fig. 10. Shoots formed from leaf disks when they were infected with
pPEND4K(A), TAc7(B), TAcD1(C), and TDs in 4. tumefaciens LBA4404 strain. on
the other hand without the infection of A, tumefaciens, the leaf disks
died as shown on the E. The shoots were pictured after incubation on MS

medium containing 100 mg/L kanamycin for 2 weeks,

Table 3. Shoot regeneration from different explants of 4. rusticana
with Agrobacterium

Explants No, of explants inoculated® No. of explants producing shoots(%)°

Ac 7/ Ds Ac /  Ds
Leaf 5 7/ % 5(10) 7/ 4(8)
Petiole 5 / 50 2( 4) 7 2(4)
Root 50 7/ 50 0( 0) 7/ o(0)

Medium : MS + 0.1 mg/L NAA + 1.0 mg/L BA + 30 g/L sucrose + 8 g/L agar
®Shoots were counted at 30 days after explant culture.
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