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Protean ic Analysis of F, Generation of Cucumber Against the Cucumber
Powdery M ildew D isesase
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Abstract: Proteamic gpproaches using ivo-dimensional gel electrohoresis (2-DE) were adopted to iden-
tify proteins fram cucumber leaves differentially expressed in F, generation of cucumber Nearly 500 proteins
were reproducibly detected, including 39 ecific proteins expresed in F, sensitive pool sanples and 22 e
cific proteins expresxd in resistance pool ssmples, 35 proteinswere wo-fold upper limit and 46 proteinswere
tvo-fold lover Imit AnalysiswithMALD IFTOFMASS showved that nine important proteins asociated with de-
fensive reaction were identified in F, cucumber, aprotein of disease resistance gene (SSP3110) , 14-3-3 brain
protein hamolog (SSP1411), copropomphyrinogen  oxidase (SSP5513), carbonic anhydrase (SSP5412) ,
alpha-galactosid-ase-like protein (SSP5710) , putative protein (SSP6002) , 17. 8 kDa class snall heat shock
protein (SSP0710) , hypothetical protein (SSP3111), (S) -2-hydroxy-acid oxidase (EC1.1.3.15) -cucur-
bit (SSP4610). All of those proteinswere probably parts of network of resistance or development-related p ro-
teins This study gives new insights into cucumber powvdery mildev resistant repponse in cucumber leaves and
demonstrates the power of the proteamic gpproach in plant biology studies

Key words Cucunber, Powvdery milden; Protein; Two-dimensional gel electrophoresis Mass gec-
trametry

: 2006 - 10 - 20; : 2007 -01- 31
: (1040179) ;
* Author for correppondence (E-mail: jiechen59@ sjtu. edu. cn)



350 34

(Sphaerotheca fuliginea)

2DE , F )
1
1.1
R17 SL7 E R17 S17 Nevada (
) Husen ( ) , R17 917
7
12 ,
1 - 80
2 , (BRA) F
1 :
1.2
/ ( , 2004)
9. 5mol/L , 2mol/L , 4% 3-[3- ( ) 1
(CHAPYS), 1% , 0.25% (pH 3 10), 10 mmol/L (Ange-
likaetal , 2004)
1, 34 g/
ML, 3500 L IPG 17 an, I[EF 20 , 250V 2 h, 300V 2 h, 600V 2 h,
1500V 3h, 8000V 5 h, 8000V 94 000Vh
, IPG (6 mol/L , 2% , 50 mmol/L
TrisHCI pH 8.8, 20% , 2% ) (6 mol/L , 2% , 50
mmol /L TrisHCI, pH 8.8, 20% , 2.5% ) 15min ,
( )
DS (1999) , 2 DS-
12. 5%, 15mA/ 1h, 50mA/ 6 h G250
VersDoc" maging Sys
tens FDQuest 7. 2
1.3
4700 [ 4700 ProteamicsAnalyzer (TOF/TOFIM) ] ,
355 im Nd: YAG , 20 kv,
(AVIF) 700 3500 Da, 5

: (myoglobin)



351

2
GPSMASCOT : NCB Inr,
, (combined) ; 1;
MFO0.3Da, MSMSO0.4Dga;
2
2.1 kK
, 500 2D , 2D
490 , 39 ; 2D
480 , 22 , 35 2.0
46 2.0
0.881 ( 1, 1)
15K
Tablel General nformation of proteane of F, resistant poolsand snsitive pools
2 2
Samples Total gots Number of gots unmatched Two-fold upper proteins Two-fold lower proteins
Resistant 480 22 46 35
Sensitive 490 39 - -
B Acidic BRMEYHBasic  ERME: Acidic Bk itk i Basic
1 F
Fig 1 2DE map of snsitiveand resistance sample of F,
Arrovs show different proteins
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Table2 F, differentially accumulated proteins identified byM S
ot Na Protein nane Score PI MW (Da) Intensity matched Na
SSP3110 65 5.31 138 905.2 40.021 0i]12322541
Disease resistance gene, putative
SSP1411 14-3-3 61 4.82 29 619.6 9. 999 0i|695767
14-3-3 brain protein hamolog
SSP5513 334 5.97 36 735.2  31.599 01129367603
Copropomphyrinogen  oxidase
SSP5412 121 6. 66 28 736.6 20.310 0121593413
Carbonic anhydrase, putative
SSP5710 a - 97 6.32 46 077.9  10.582 0i]30725668
A t5g08380
SSP6002 60 6.01 80826.2 27.194 0i|6850848
Putative protein
SSPO710 17.8 kDa 73 5.60 177 640.0 9. 469 014836471
17.8 kDa class snall heat shock protein
SSP3111 63 9.39 23857.1 19.415 024817258
Hypothetical protein
SSP4610 (9 -2- 150 8.79 40288.2 14.258 gi| 7431428
(9) -2-hydroxy-acid oxidase (EC1. 1. 3. 15) -cucurbit
9 9 , F (QUAL ITY)
SSP4511, SSPS513, SSP5412, SSP3110, SSP0710, SSP3111, SSP4610; F
(QUAL ITY) SSP1411, SSP6002; 2.0 ,
SSP5710 (1 2)
F SSP3110 ,
SSP5513 ; 8 ,
X , X
SSP5412 , co,
Q0, , ao, ,
o,
SSP5710 O - , F ,

SSP1411 14-3-3 )
’ ) 14 '3'3 14-

14-3-3
14-3-3 G-box DNA /
, 14-3-3 ,
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(Aitken, 1995: Ferl, 1996;

Wu etal , 1997)

SSP0710  17.8 kDa HSPs ,
HSPs HSPs ,
(Pearl, 2001)
SSP6002 SSP3111 SSP4610 (9 -2-
Tt Hopit Rt Rt
Sensitive sample Resistant sample Sensitive sample Resistant sample
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Fig 2 Thedifferential protein spotsfran F, resistant smplesand snsitive smples

Arrows show different proteins

(Auerbach et al , 2002) ,
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