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Abstract: The plant expression vector pCPGD, camprising a GO gene fran Aspergillus niger driven by
pmpl-1 pramoter and containing a selectable marker bar gene for resistance to the herbicide phogphinothricin,
was constructed Five tomato inbred lines were trandomed via Agrobacterium tumefaciens mediated method
and 58 tranggenic tomat plantswere obtained PPT resistance, PCR detection and Southern blot analysis
shawed that the GO genewas integrated into tomat genome Expression of the GO gene was verified by Kl-
Starch staining and measurement of H,O, content The tranggenic tomato flovered nomally, whereas compared
withwild-type plants, the seed et in tranggenic tomato was fewver and the gemination rate of seedswas less
After gemination, the transgenic plants shoved nomal development T, tomat plants infected with Fulvia ful-
va showed enhanced disease resistance, delayed dissase ymptomsand reduced leaf lesions o different extent
The activity of 30D, ROD and CAT and the content of ©luble proteinwere increased These reaults indicated
that overexpression of GO gene in transgenic tomat plants mproved disease resistance

Key words Glucos oxidase; Trandomation; Transgenic omaw; Fulvia fulva; Resistance index

O'_2 (Superoxide), OH™  (Hydroxy radical) H,O, ,
(HR) ! HR , , H,O,
2,3 G)

. 2004 - 08 - 06; : 2004 - 10 - 08
: (2001) 500
* Author for correpondence (E-mail: xfwang@ sdau. edu. cn)



3 : (@) 427

H,0;, H 0,
Q0 BD- H, O, (CON
, H O, T @
8w @ H,0,
8,11 13
, GO Pmp-1
1
1.1
Pl Pr3 P5 Pr6 Pri0 DH%
LBA4404 pCAMB A 3300-Tnos Pp1-1 pPRPGO
PCR Sangon PCR D IG Probe SynthesisKit D IG-labeledM arker D IG
Detection Systam Kit Roche BM
1.2
70% 0.5 1min, 0.7% 20 min ,
3 4 1/2MS , 25 28 2 44, 6 10d
1.3 GO
&0
pPRPQO, BamH | , 2.3kb Ppg phogphinothricin
pCAMB A 3300-Tnos BamH | , T4DNA L igase , Xba )
1 , pCPQO pCPGO
LBA 4404
Yhol  Kpnl Sacll 8all Yol EcoR T
—>
LB — CaMV35S poly A| Phosphinothricin® CaMV35s Promoter Tnos | Prpl-l+go | LacZ [—— RB
«—
BamHl  BamHI HindIIl
1 pCPGO
Fig 1 Schanatic diagram of the plant expression vector pCPGO
1.4
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400 g DNA, 1.0 % , 0.4 mol/L Ne&aOH ,
, DIG &0 , D IGDNA Detec-
tion Kit Southern
1.6 H,O,
H,O, Ol=on (Fulvia fulva)
1.2.3.4 , , - Kl (2.5%
50 mmol/L KI 1 % ) (25 ) , 1h
H,O, 0.5¢g 2mL ,
, 1mL , 0.1mL (20% ), 0.2mL
10 000 xg 10 min, , 2 mol/L , 415 T
H,O, ob
1.7
To , 4 5
, (Fulvia fulva) 1.2.3.4
(10 /mL) : 1 100%, 85% 100%, 24
14 d 14 15
1.8
To 6 7 , 2d 4
D ROD CAT D NBT ; FOD
, CAT H,0, : °
2
2.1 GO
pPRPG BamH| , 1% &
(2 300 bp) pCAMB A 3300-Tnos BamH | , pCPQO Xbal
0.5kb 10.5 kb )
2.2
pCPQO DH® | LBA4404
1, :
PPT , ( 2
1 pCPGO
Tablel Trandormation of tanato inbred Ines
Na of ppft Na of Na of " Trandomation
Inbred lines explants inoculated  ppf® plantlets obtained explantsproducing plantlets ~ Na of explants rooted  frequency (%)
Pr1 36 21 18 10 27.78 cC
Pr3 36 10 5 5 13.89 eE
P5 34 28 26 13 38.24 bB
P16 27 15 13 13 48.15 aA
Prio 67 38 33 12 17.91dD
* = ( / ) x100%; 0.01 0.05

* Trandomation frequency = (Na of explants ooted/Na  of explants inoculated ) x 100%; Cepital letter represents significant difference

at the 0. 01 and 0. 05 level, regpectively.
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Fig 2 Regeneration, flowering and fruit stting of transgenic tanato plants

1 Shoot regeneration; 2 Rooting of tranggenic tomato; 3 Florescence of tranggenic tomai; 4 Fruit setting of tranggenic tomata

2.3 Southern WL 1 2 3 4 5
PPT 58
, Pr1 12 Pr3 6 Pr5 15
Pr6 13 Pr10 15 58
DNA, PCR 1.0 kb
5 Southem , pCP-
€} &0 Hind ,
DIG 1.0 kb @ X Southern
WT: ;1 5
Southem ! 5 4 Fig 3 Genaomic Southern blot analysis of T, tamato
( 3) tranformants
2.4 GO WT: Non-trangenic tomato; 1-5: T, tomato trandomants
(€O) 1: Pr1-2, 20 Pr3-3, 3: P65, 4 Prl0-8, 5 Pr5-1
H,O,, H,O, Kl b,
€o) 5
, Pr5-1 3h o o
(4 o P33 4h % ™ %,
( 4 h 3 Pr6- ‘
6 Prl0-7 Pr1-5 25h . .”
@ fi g
( 4 a b
4 H,0,
( 4 C) 30 h a h (a PR3, P5); ¢
' Fulvia fulva (cc P51); d h Fulvia fulva
, (d: Pr10-7, e P5-1, f P66, g Pri5, h: Pr3-3)
, (ee] Fig 4 H,O, production n leaf discs of tranggenic tamato plants
a, h Non-tranggenic tomab plants ¢ Tranggenic tomato plant not
induced with Fulvia fulva; d- h Transgenic tomato plants induced
H,0, | ' with Fulvia fulva
, 5) H,O, ,
192.00 495. 084 mol/L Pr5-1 495. 08M mol/L, Pr3-3 410 mol/L
5 , Pr1-5 Pr6-6 Prl0-7 2000 mol/L H,O,
- Kl , H,O, 200d mol/L
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0
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Table3 Resistance to Fulvia fulva of transgenic tamato lnes
Disase index Disase index Disase index
Tamatbo line 15 d 18d 22d Tamab line 15 d 18d 22d Tomabo line 15 d 18d 22d
Pri-2 3.33 4.44 5. 56 Pr3-1 5.56 7.78 7.78 Pr5-1 8. 89 12. 22 14. 44
Pr1-3 5.56 7.78 8.89 Pr3-3 13.33 17.78 15. 56 Pr5-3 17.78 18. 89 22.22
Pr1-5 15. 56 17.78 20.0 Pr3-5 15. 56 20.00 17.78 Pr5-4 4. 44 7.78 10. 00
Pr1-7 7.78 8.89 10. 00 Pr3-6 17.78 22.22 20. 00 Pr5-8 20. 00 22.22 23.33
Pr1-9 18.89 20.00 22.22 Pr3-7 20.00 22.22 20. 00 Pr5-9 7.78 8.89 12.22
WT 36. 67 38.89 40. 00 WT 35. 56 40. 00 43. 33 WT 37.78 40. 00 44. 44
WT: Non-transgenic
4 H,0,
P5- 4 5 Table4 Correlation of resistance and H,O, content
4 Dissase index
y ’ ’ HZOZ
Treatment I/L
, 7 10d , 15d 18 d 22 d Average {© mol/L)
, , Pr5-1 5.56 8.89 10. 00 8.15 495.08
Pr3-3 13.33 17.78 15.56 15.56 410
( 3) ( Pr1-5 15.56 17.78 20.00 17.78  200. 06
4 5) H.,O Pr6-6 17.78 20.00 20.00 19.26  199.69
’ 22 Pr10-7 20.00  22.22 2222 21.48 192

( 4 r -0.913" -0.841 -0.965""
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