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m =

By T D AR AN Bt BN E i fEEE T HE 5% TR - Y 8-10 Kl ~ T-EEMMUAESERS - B
&7 CrylAC R CrylIC #A8EAREE » DL 0.D.600=0.3-0.4 B¢ 0.D.600=0.6-0.8 W fH EA RS R
MG HEST IR R P AR B o SRR RIR BT R 2 PR AR (20.4-34.5% ) B e R AL
FERRER (13.5-28.2%) Ky o &LEERE DS CryllC EIHFARA Bt AR IFHHER » (REIRBE R
PRI Bt B AR 2 - KRR TFEG IR ERN 3 ~ 22 J 22-2 gRiEFERR > Bt &R (CryllC) A 3
{E¥E %45 (copy number) ; Tfi 9 K 20 SREEFERAI £ 4 (G SIS - [t 5 PREBTEMRIL TSR E B A Bt
BRI - SRERISUR IR m A Y E SRR 3~ 20 K 22 SRIETE R LaE JTRE - RIAUR kL) HIE
R ZEUVEERST IRy 14.2% ~ 14.6%F 19.8% » /NAEIRAH (92.4%) - RARFIE Bbiad i@yt -

(ffdss 0 ~ Bt KRN ~ AREREEGE )

LT R B ORI RS TR iR & 5 243 5

2T B B G ICEE I LG FYI RERBV R A
SITBNEREEZ B G fCE B 2 LG (R R BB B
ATE R R o T RN RSS R
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Al

FJi (Lycopersicon esculentum Mill) 7 2013 fFFIZAIFEE 5,634 /AN HH (102 FFEASEGEHFERR) - B
BERSRZ RIBUEY) - AMEIRSZIEW - BEMW &N - 2/ - INEN SR E R B R
EHRERE ~ FAPTEIE SR E (A > 1997) « A TR/ FEINSERESAIERE  ShbEsaiEs
ARSI 8 > FHERANISE BEEPIEH AR E S B Eaam & (Usman et al., 2013) - #ALL
HE R A ER T A AP RS > RIS A DLE AR A R REE A iR -

W EAFYHSIE AR H& S (Bacillus thuringiensis ) ARG #38E HALA (Bt BRR) #d fy B R A LT
HYER AN (Kumar etal., 2008) - 2010 FF4xtH AR AR NS EY A TEE T4 14,800 B/ B - H
Bt ARSCETEYIIEME T 47 2,630 &0 - &y B RTDLa B RS 5 # FHAVEE (Clive, 2010) - i Bt 5
PRIBR LS 75 firt s 1987 4 ( Fischhoff etal., 1987) - 355 USDA-APHIS H£51F 1987-1988 4Efith 37
HAF RS (Delannay et al., 1989) - [ EPA HFI 1998 & /05 7 Bt FLN#FE #Hf_ 17 (Sanahuja et
al., 2011) - FHEECERRAT GASES 2 FHimE (8 1991) » A/ BUES B REEEimn
fEr— BAMER - PLEiiamssnsE KB 2 B EEREZEREM - ARANEDERME » 785
RS K ESRENN ARG EEIT HE - 2SR Rbas A REIEARR 2 8@ - RILATHITH A
LAY B A RETE 288 (EAIFk 2007) - E50RF Bt Hras B RE A TEHEangs 1197 &

MR X
— ~ EYIEERA

HE3 a0 A5 i B RE Y /2MS (& MS JTZE K 4E4E 2 - sucrose 30 g/L > » pH=5.7
Agar 8.5 g/L) B2 - > FHAYEHE 36004200 lux » 16 hriday > JEFE 2542°CEBIE | » 8-10 RI&EHiE
R FEVIERREBRS 0.2 cm 2627 R B (MERAEAREM R

Z - RIFERNERBRERE

HEFekIEER CrylAC K CryllC  #ERIHHES pBl1121 LHEZEFLUAMENE AN BREE A
LBA4404  (FFHEHH R ER P B ER Bt ) - MBS A HTEEREE A REURSE (CaMV)
~ 35S Ei@EhT Kk Nopaline synthase &%+ (NOS terminator) - 55&7 NPT | ELN o] EEGEE YT

kanamycin -
= BMEREESE

HEVERSIR TN (2007) Z757% » F MSGOI Eufgs: (MS JTZE+BS [iidEF+zeatin
1mg/L+sucrose 20g/L+ acetosyringone 400 iz M+Glucose 10g/L » pH=5.2) B EHEIRIBYLRE &A%
fifE 2 0.D.600=0.3-0.4 5 0.6-0.8° {7 /i1 fE ik nn i 7157 T HEVIEL 73 IR RITR BRI Y MSGOI B &
Fr 30 min & - R EEEEER (MS juE+BS it f4Ed: Zi+sucrose 20g/L+ acetosyringone 400
M+zeatin Img/mL+Timentin 150mg/L+Agar 8.5¢/L » pH=5.2) H{[EEENK - B EEARER (MS T
Zi+ B5 At J74E4E &=+ sucrose 20g/L+zeatin 1mg/mL -+ Timentin 150mg/L - Agar 8.5¢/L > pH=5.7 ) fE#FFE4E
%2 MSTK (MS JuZE+ B5 [it Ji4E4= 2+ sucrose 30g/L +kanamycin 50mg/L + Timentin 150mg/L > Agar
8.5¢/L » pH=5.7) S AEARE - AR AN EIEUEHEMEST PCR A0l - S50 MSTK 1 AL EsE
AR - AARIR AP AR R BEETE PR - IR4H (Wild type) Ry#ii fCEnoiR 7u5% T HE V) B ACeH s
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FAEZ M DL ZI8EPR = LL 14 ] (43.9cm ) ZREHE - TEPRFIEE Rk - THUEMREER 2 DNA -
RNA > #EfT PCR KR 5 ~ AL RS R R APt -

79 ~ DNA Az RNA B

TR Z B R AT LURRE SR BN 1% FE#E1T DNA K RNA #hH{ - f§i&= DNA Dl DNeasy Plant kit
(Qiagen) ifiHt DNA - ffiUA & DNA £ Murray k2 Thompson (1980) L CTAB && &R HHAY T »
RNA HIJIZLL PineTree 75, (Chang et al., 1993) #fiHY » &fi{>2 DNA -~ RNA £ H]E A260/A280 ratio fifss
Eb{E - DNA 7£ 1.7-2.0 [ » RNA £ 1.9-2.1 Zff L8 BIF - DNA K RNA 43548 Agarose 257k K
formaldehyde denature agarose B kfERI R ERR 1% > 47 BIENA-20°C K-80°C H {R{FLAEST PCR iRl R e

77~ RS

F -~ PCR 4l

gtk B 2R H SR CrylAC K CrylIC 2 PCR 5]+ ¢

CryAC-F : 5 -CAACAACTATCTGTTCTTGACGGGACA-3’

CryAC-R : 5 -CTTGATTGTAGATTATCTAATGACGTAGCTGTAGCT-3

CrylC-F: 5 -CCTTTGGTGATTTTGTATCTCTACAAGTCAA-3

CrylC-R : 5 -GAGGTTGTTCACTTATCCCAATTATATCTGGA-3

HEITHEGEEHRIE (PCR) » TR FESRSTE K 20 ¢l > A& —4HRIE 10 tM 5]+ 0.6 ¢l &
#tiDNAO.1 g’ 25mMdNTP 4 1|~ PCR 10X buffer 2 1 - Tag DNA Polymerase 1 unit » 2\ PCR |7 fE2S
9700 (ABI 2 E] » EE]) #1T PCR IE - KFEDEE R © MAGEMIRE K 94°C 5 min 5 SMORRE 94°C 40
sec o JHEEE 55°C 40 sec » JEREEE 72°C 40 sec - {i5HR 35 HH 5 B IEREEE 72°C 7min - HY 10 ul
PCR E#yEd 2 ul 6X Loading Dye J&& » JEARE 1.5% (w/v) agarose J% 1 f% SYBER SAFE (Invitrogen
A EE) 2 1 X TAE ENKIBES - 17 100 V R T ETTEIKMENT - 25 min REUHBHEE » Bt RIMNE
‘Fgﬁ?ﬁx .

7N~ EAIVESTEE

BEETE 5 0 SO IRE R EE R DNA 20 ug 73 RILA=FE[RHIEE 2 Aval ~ Ncol K EcoRI E§t]] 16 hr 1% » 47
AEA 1% (wiv) agarose 2 1 X TAE 4EEN&IEHS » 880k 14V 20 hr 1% > #EfTEDE » SIRF/IM (2007)
ZERTEE -

FEERTSCEME DIG £581 > FIF DIG £Egt#/FE4H (Roche AE]) - FIFICHEEFYIZ Bt 5K DNA
EAEEIR > DL PCR By J7=0Rs DIG-dUTP 4541 DNA 881 I FREIEUETE AR WIIFER-20C (R TF -

FHECE R BITEE SRERENESE T BERESRT 2CTHMARIE 1 hro HaRTE 2 ¢l
FEStEL 8 p | EE/KRES » ££100°C 5 min & DNA R H > FEN VKL 5 min - TERES K EESE
BITRRE O R ENRER  FIASH TSRS 2 EER 7 2C e RIERK - 5K
B B R 208 T DA 2X SSPE 48{EE+0.19%6SDS &K 60 rpm 222757k 10 min 2 20 FRE A 65°C T 0.5X
SSPE 4&fEfi+0.1%SDS /A E A 4 15 min 2 2K - F$#0% Roche A S| HRkHY DIG FEFAER - &OF -
blocking ~ BTSSRI K% LA CDP-STAR BB RS IE » BIFEEH4AE G DNA R eSSk
BAE AR AE DL LASA000 A eiEgig (BNHE » HA) 48k -
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+ -~ RS EE

HUEFHEER RNA 20 g DiZ 1% (wiv) agarose (2 formaldehyde) 7> MOP 4&{Ez5 L. 50 V &
55T 1 hr 7%  FUA 20X SSC BT AT 15 min 2 % » FOE( TN Y 14 2 B% (AR THEGSE) -
HEA LRy 50°C KRBT -

N~ AR EEEEREYRE

ECHEM S AR EERISUR L (Spodoptera litura) #fiss » K2 B8 27°C » JEEIRy 12 hr B9
12 hr BG4 RAF - 1-2 \e4astiE N B 9 om ~ 15 5.5 cm ¥R SR » WERDAA TETRE (Flowering
bean 150g/L, Yeast powder 60g/L, Wheat germ 55g/L, L-Cysteine 0.6g/L, L-Ascorbic acid 6g/L, Sorbic acid
1.5g/L, Methyl-p-hydroxbenzoate 1.75g/L, Formalin 24% 3ml/L, Agar 37.5¢g/L) - 3 f&&AI4)ERE 55 »
HeoyFREEETS 30 FLAEH - piERIE R B 20 om ~ 155 30 cm ZIERHER v S EIRERE - AHHETAR > I
EMKHE R R - 495 RIGRINELEARH - AR 2RISR g &s F R itsl R -

EEEEEAE AR - NSRS R ESE R (Vector control) K@ AHETEAYIERE (Wild type) FEAE[E
fy%Ef - Vector control B Wild type Ry$fHa4H - BUNATIE 3 7 /NEE - /NEERTIE A 27K 2 2.0 ml S5k
DEHRLFEK B AEREANEB ST+ SEZEHE TR 10 ERIGUR —ikshas - &—EE
JEMREL 5 fF HEW - ENFE TR R B - B AR HEERHEILE - MERIEER - 5
NI ER B el B R iR T R AU AR B HME RIETR - BIZORK BT HEIE IR L
BER - SRR e E A e e BRI T 1B - BT R RERRS IR R0k -

s R

Fhti T EELOB TR E RO EE 30 min 1% - ORISR K EEEA % o (HERERIEER - D
0.D.600=0.3-0.4 JRHIFH A2 (20.4 & 34.5%) #5 ~ O.D.600=0.6-0.8 JRHIFH A2 (135 & 28.2%)
B{E - $UH CrylC HASF AR m (28.2 2 34.5%) - SUBSE IR TAEREEERIGMIREHE (5-8 PF) 8
% » {8 CrylC ${ES PR RS (28.2 iz 34.5%) - &UA 5 i hid: 2 ERSE & H PCR RISk H (5
Ko 8 #k) 1% - #85H CryAC #iBG A A& (13.5 12 20.4%) » &UBES 7 R bk REFE R A PCR Aafll
Btk (FR—)  DIFFAERRE E AREIERCR - R nENEIE R~ RS RS E s B - A1k
—2 0.D.600=0.3-0.4 I H 4 RS -

o EIRRIE - Cry RS T 190 & iU EAR M 2 8
Table 1. Effect of bacterial concentration and Cry gene on the transformation efficiency of tomato cultivar
‘Hualien AVRDC 5’ .

Bacterial Regenerated Bt positive?

Conc.(0.D.) Gene Explants (%) 2M sel.Y (%) 5t sel.Y (%)
0.3-0.4 CrylAC 20.4+6.4 0/3 (0%) 0/0 (0%)
0.3-0.4 CryliC 34.5+10.3 21/33 (63.6%) 8/25 (32.0%)
0.6-0.8 CrylAC 13.5+5.4 0%/2% (0%) 0/0 (0%)
0.6-0.8 CryliC 28.2+8.9 16/28 (57.1%) 5/19 (26.3%)

Zpositive reaction according to PCR analysis with Bt gene specific primers.
Ythe explants number after the 2" and 5 kanamycin selection.

*the shoots number which is Bt positive for PCR analysis.

Wthe shoots number for PCR analysis.
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ARAIBESTE MR E S P RAT MS SR DUPREGHT A SE » U 6 (ShEEIErk - MiiEER
DNA & » 53ILL HindlIl ~ Aval ~ Ncol =FE[RT(EFEGD) - €CEEIK 7 BEf%Rr DNA iR (transfer) ZI77
IEEAVEERA > &R DIG $ReiES S KB - F i SRE Z T 208 — > BJE R 4 574 3 Tl
VIR G SRR A EalR (B—) - ForH A ERETIeA S EE QA REEE LT
IMEFERR 3 ~ 22 J 22-2 5t LIAHEIRIRR HIEE R B V) S/ SE RS R S IR B R AV (BEVK 2 R (L
B) BT FORAEE 3~ 22 K 22-2 SEESEMR . Bt BNEZ AR CRER —EUE L o FriE AR
EREEOENA 3 (EHREE 1 9 K 20 STEFERATE A SR EE QBN A 4 (EE5HE > Hri o 5t
FEPRLL Aval BU) 2 B 5 R G EIFRR 2.8 Kb HYFRTFESE - {EH Hindll ~ Neol Bt 2 B 5 R B B 5y 4 1
ity - ELEAESE R 20 SERSUIRYVERVK R U > # 9 K 20 SREFEPRAY Bt AR i sl B i tufe
E—{EfrE L - PR A EAEE A E—EAEgESTE (event) - fi¥EE4H (Wild type) W%
AEOMREHI > FoRIEE B AR I Bt AR

[E— A e g T A Bt B E PR e SieE

Fig. 1. Southern blot hybridization analysis of Bt gene transferred tomato plants. Lanes 1-6: transgenic
tomato lines 3, 4, 9, 20, 22, 22-2, Lane 7: Wild type. Arrows from top to bottom represent the
location of 10 Kb, 5 Kb, 3 Kb, 2 Kb, and 1.5 Kb, respectively. Genomic DNA was digested with
restriction enzymes Aval, Ncol, and Hindlll, respectively.

b S BURETERR 3~ 9~ 20 ~ 22 F7 22-2 SRR EER I EE A AERNNRER S > BEHEEE 4 RS
FEE - B ETEEEHETERR (Vector control) Fog HMEITEATEME (Wild type) —HEHNSARERF S
HEAER (B=) - HItHFE TS RIS ERHEURETERE 3 ~ 9~ 20 ~ 22 J% 22-2 SFHE R iETEE
o BAGRIEEAERFENS - Dl 9 stEiEikREER S - HEEHBENEESIE (event) 19
20 SFREETE IR K S A MR T . 3 SR R R -



20 FEklE SR RIS FT AL 32 4]

rRNA

1 2 3 4 5 6 V W
s . T

B ~ Fhhiaa A NEEE PRI M SR

Fig. 2. Northern blot hybridization analysis of Bt gene transferred tomato
plants. Lanes 1-6: transgenic tomato lines 3, 4, 9, 20, 22, 22-2, V:
vector transferred tomato plant, WT: Wild type.

HURAGHIERES 3+ 9~ 20 + 22 R 22-2 SR RREIFEHAFE (Wild type) 22/NEE » S35 GrAIarrais)
£ 24 hr (REERANE= > 25 3 + 20 % 22 SRR TS IIREE » AHTUIRAIE I I ER A B B
14.2% ~ 14,6967 19.8% » /N IR 92.4% ; 45 O SREEMEH IBGS » WA T7.4% > Bk
MAITH IR RIS (%) - ERIERI 2 IR A BT 3 IS - IBME B T LAY
TEU (B B R AR -

KERS S E BUR TR (4 4 B et BBBE B 3 1 » Hr i akns
55 3~ 20 J% 22 BREFEERANERIT T B 36.0% - 34.0%% 28.0% » FEL ALK » REH IS4
FHE™ ~ SEAE A » T 22-2 SN BT TSR B 40.0% - (SRR (FEfefRzs) #ok  HA—
ST ML RTIN - Tl - BEH WA E s RS O SR KD R - R
BT AEEE T - WIS BN (R B -
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&= - Bt JLNEFE A AHER B ARG A & 24 hr 1R 2 BE R HURIED

Fig. 3. Feeding test of Bt transgenic tomato leaves after 24 hours by armyworm. WT:
Wild type; Numbers 3, 9, 20, 22, 22-2: transgenic tomato plants.

21
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Y~ R A E Bt ERETEE MR 5 Kig 2 EREP

Fig. 4. Armyworm developing condition after 5 days fed with Bt transgenic tomato leaves. WT: Wild
type; Numbers 3, 9, 20, 22, 22-2: transgenic tomato plants.

T DUBUAAEIE R IR SRR RIOURIRA) & 2 TR SR R4 a e R

Table 2. Consumption rate and mortality of armyworm fed with Bt transgenic tomato leaves.

HEFEIR R HHER (%) R4 EIETAR (%)
No. of Bt transgenic plant Consumption rate Mortality

3 14.2+13.6 36.0£17.4

9 77.4415.3 10.0£ 8.9

20 14.6+12.4 34.0£24.2

22 19.8+13.4 28.0+14.7

22-2 25.4420.5 40.0+27.6

Wild type? 92.4+7.0 2.0+4.1

“Non-transgenic plant as control.
YThree leaflets per repeat and five repeats were investigated in the bioassay.
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HERREEIESERARSRER Ik T HSRERE I BRE e SRR IR
— ST Ry DA AR e U G B N i AR By O.D.eoo 495 0.4-0.8 (Fillatti et al., 1987 ; Frary and
Earle,1996 )- Ellu 55 A (2003 )t R Hi5 & GRSV 2152 1A 102-103 {EEA7E( O.D.6c0=0.1-0.15)>
RS mIE p73 AVETERRNE 2.5% 2 S 11.2% « FAIMk (2007) sdEn4t RE R O.D.00= 0.8-1.0
HORTEETE R % 0.D.600=0.6-0.8 FRFEFE 7 » Gao F A (2009) EEET| 0.D.s00=1.0 FiHEZE 0.1
% B F ORI BRI FRAEFAERT (FR—) - RILTE RS A AR B R (A
LT T B IR R -

7N A R A R T ) B S T RS SRRV B AS SRR > AT Se4E 8 ~iEFH CrylAC ~ CrylIC #Hs
ZEEREMRAESS 1 EREERGA 7 F 16 {1 - 33 J 4L {Eimid b ZAEmE (CERREUR) - 1555 2 Ei%ER
EEIERE R 7 BUMER 2 Kz 3 MR 28 Je 33 #k » HorfidliE CrylAC AR FAMEIREL 6 #% » Bt AR I
FE Rkt - TH8YE CrylIC BRFEINA 429 K 36.4% ket (Ff—) » FrIyAF % B A MRS
BT RETEE RIS - BRSPS E ST R AR EEEE R (LIET - Cheng F A

(1998) FIFHA [EIHVHAS 77 HIEEIE CrylA(b) Kz CrylA(C)RERME KRS - SERBURIEAFNY R EGH S
AEIEEARAVLE BN E - R ERVERS A E A2 R - TEEE B i B A/ DI A R B Bt BR R 7 it
HYER SR » R R — P RV RS M 3R SAE R AV B 70 A T RS AR E A2 o NPT EE[R B Bt FL 7 BT
ERRAVER SR o THESE CrylAC BRI %) A EGETEM - TR R [FE A S Ta 2 -

#OEEQERNDAEEE A S A EisH T (B—) - ([BEBEEER A S hUE R B A
EAIBBRIAE IR AR - SEFRAEEEEE P HHTAFAERE NPT B R B SR R Bk ) B 8 B R o
Hi > 205 Cheng 2 A (1998 ) E/KAZHETE Bt AR B igds BN A LB R (E A B Be AL R AR R
WEGETZE 4 SHETERTTAH 2 B1E h 3 kanamycin REXEUFTEL » RATRZEI A1 NPT ERET
ShTAgRl > AR E HREA -

A AZE FEETE R ) G55 5 AS A 2 /KA (Cheng et al., 1998) ~ 455K 32 (Xiang et al., 2000) -
{ERR (Chakrabarty et al., 2002) J#jii (Gao et al., 2009) Z #HFEFESTHI1A 1-3 ([EE#4E - M 3 (EE
WrTETE RS B # ) > Zaidi SEA (2005) (EFAHEEER B—MEET K Bt EREFEAE - AlF 1-8 {#
EHUE > 8 (EE BT B RETE N5 i D |, - TR RS BT E AT & ETE R Fy 3 5 4
EHE B4 - B AR T B a R Sl 2 - HIFRRA R — P -

T2 FTRT Ry B R 2 2 B B BB e R ( Zaidi et al., 2005 ) » Bl A7 B R AE PR(ERS A #E (Mlynarova
etal., 1995; Meza et al., 2002) - TTAE &[Gl /@ HH (S HVHEFELIARY 20 5582 O SREE ML Bt RINFREE RN —H
ZIERE (BZ) > A GIREEE R 82 TR/ NEE Rt U A » toTelR R A PR H R — B s
FERFRES -

AREHFE R KER 77 e RAFMEGEC LR AR TR HIE TR BB G tHE TR Raag
SHEIE B SRAVERAMERT (Berdegue et al. 1996; Farrar and Ridgway, 1995) » R 7 a4 s B Bk /i
AR 3 9f ~ 20 5% K 22 SRIEIETFRAIZ IRy 36.0 ~ 34.0 1 28.0% » BASH = B HR4HAY 2.0% (£
) BUriEtHE e s RE e S BT « A ya r iR & Bt AREIEEREESIER]
e 2 WM R AE R S ERSE (BIM) - AUTT48EA: RN &30 U IR IR T AE Fyma e ik 1 B 25 1 B RURK
TR e is 2 B HAE i s/ (Gonzalez-Cabrera et al., 2010) -

HR U RISk A) & AU B2 DU BRAH ROEIE R 9 St - SETER AR - HEME —(Ei8H
PR RIS AN i N Bt - SN ERBIRE P > FRTEh s AR el BatE TR0 A58 (B —HE iR
FZH "t ahaa LEREU NI - T AR IS RS B S R SR B AN TRl AH R ) 2 12 A EREE R RREL
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B EEMaERER  MEEIEANNERSNEEONSE - BT AT RS AR T R
SRR o ERIIRETROERR > 1D RGO T DR RO E R - BT RN
HFEER & > DR 4ha 2 A RRI -

+ o
.%I:I g

AWFELERIEL: 6 (B Bt LNEFEPR > HrPEsFEPR 3 ~ 20 K 22 SRPiER ST tE » nlR b RISUR I A) &
FYH BRI HBAIESE T - [ 3 (SEEPRAR A AT LUE B BT F Bl E ke B B F R biss STl A
ZH -

AR CEREMITEEIR ~ FERARRHEHEI NASHG SRS N LRI A525
X~ BEER - O KA METBIE SR > BEASHS LISER - SE IR -
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Studies on the Bt Genes Transformation by Agrobacterium

Mediated Transformation for Tomato ‘Hualien ADRVC No. 5’1

Chii-Jeng Wang?  Li Lin® Hsueh-Shih Lin*
Abstract

To transfer Bt genes into tomato cultivar ‘Hualien AVRDC No. 5’ mediated by Agrobacterium, the 8-10
days old cotyledons of tomato were used as explants and infected with Agrobacterium carring CrylAC or
CrylIC. The explants were infected with two bacterical densities (O.D.so0=0.3-0.4 or O.D.s00=0.6-0.8) and
then cocutured and regenerated. The regeneration efficiency in the lower bacteria density treatment was higher
(20.4-34.5%) than the higher bacteria density treatment (13.5-28.2%), and Bt genes positive plantlets were
obtained if the explants infected with lower bacteria density. Transgenic plants 3, 22, and 22-2 contain three Bt
(CrylIC) copies and transgenic plants 9 and 20 with four Bt copies as confirmed by Southern bolt analysis. Bt
genes were expressed in five transgenic plants proofed by northern blot analysis. Transgenic plants 3, 20 and 22
had higher resistance for armyworm according to bioassay data. The leaf consumption rates (14.2%, 14.6% and
19.8%) were lower than wild types. Those transgenic plants with insect resistance may be served as the
breeding materials in the future.

Key words: tomato, Bt genes, gene transformation.
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