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wOE F i (Solanum lycopersicum ) J&:—Fl T B2 1 L5 AE W) o Hh 75 4l 18 ( Ralstonia solanacearum) {2 Y4
JIE 7= A AR A 2 — P ™ 5 W A R 8 AR B AN R M R E . MBS BEIA ik, S E ik R A R AE
2RI B IR S A TE — MR B o T A A Oy — PR W 26 K AT 25 00 2, 76 2 o LA 3 g A 0 W Nl A ) e
R EEER . ARSI LS BT R T i SR B AR A MR IR B M kL, AL iTRAQ (isobaric tags
for relative and absolute quantitation ) 5 it £ 7 Jit 41 2 £ AR, AF 5% Bk R/ 5575 G B 422 o 3F 2 750 35 6 B0 1k B+
BRI, S5 E 2.0 mmol L' fif kb B A 1 3 M K 7 0 75 AR W A0 I TR B, s e P e, T
ITRAQ & & 25 1 00 20 S B R, e R/ S50 A T A B0 L3888 1 B 21 I P X 3R L ZE 458 19 30 A L A s v
AONMEAEREZRBEFE(LH=124648, P H<0.8FER)., EMEREER 22 A LEEATHRIL,S
A EVEERIR, TEAREREMRMAT A MA S AL EEA WL, 19 MER TR MEEAGTNE 8 MR
L4 AEA T, X 29 A2 KB AHEAT GO SLE Ty Re4r 245 R WoR , fE M/ B0E BT AL BT 2 5 AR
PR T R DL RAZ TR A5 A B o e 8RR 4 L R AR O A W AR R O R S5 4
PERE R BB LS BIRE 55 5 5 DL R G AR G A AR R 0 e 0 A DG AR ) Rk RS B T E S R

KA Bl 5 75 0 5 35 GO 5 o TR 1 A2 5 iTRAQ Pk

hESES 8511 SRR AR IR A A

THoEE — fHEEH M E (Ralstonia so-
lanacearum ) 5| 8 1) F 2 kA T B 2R AEY (0
iR R BOBUAE ) 10 A B A8 L R LR &R
BRI H Z —  BEAR e 450 2 Fh R i R
TR o T IR T AR S R R
— Ll ) AR VBUK 3 pH IR SFEIE LT, %
TR Gy & L R R B IA Tk T A
YOS B AL B AR B IR R AR LA AL IE
SEUST B R R R B AR AR R P 2
Gy e e s A2 B VA OR R AR i BT & A SR
AT R AR 5 HAW B 36 7 s AP AE— 5 R FR o

RETE A SR )2 4 A, 2 b e Y T 2 A R0
g3 HAR A OB & 5 28% o IREREA =4
R HE A R 0 5 T 2R, E 2 ik A i o AT ) 0 3 5% T
W R EE R S AP R,
fef T LS 5 22 b A ) 08 T R BTPE L /N R R

IKRERE G A A SR BE AR A B R
Jiti fek B 2 fff T 52 W 38 XK RS W 6 A VE BT T 5 43
B W, A Ak R A X KRS R i AT e
AR R B AR S R A U0 B A B R
B A hE RO RN R RS L, B
PG R T 9 R ST G 34 3 B ik i S AR R R
R B Pk 0 R TTRET R TSR e R IR o
Bi7 36 7 M 7 R B 92 . Dannon Al Wydra ' AF5E
RIHE Tt FH e 2% A 75 T R 0 fE T B A
BUMG A Y 05 2 43 i B IR 26. 8% Fil 56. 1% , Di-
ogo Al Wydra' " fy 2 56 I ¢ BH ik Xok 55 A 1) 35 9 2L
ik F) 38.1%~100% , Ghareeb 25" " fjr 53 %
W, iR e 5 A R S, RERE VS AW P A U
0T, W B A A O I oK AT R A 20 B e Sk
PR SRR 38 1 i PR 19 3R 8, M B K L A (Chouse-
keeping genes) PGK . TUB 1 ACT W) £ iEFaETE .

w [HR ARFI 4T H (31370456) T 748 HARFI %3410 H (2012010010331 ) M F #1145 35 439 H (20124404110010) %% Bl

3 IRMEFH , E-mail : kzcai@ scau. edu. cn
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AR T2 AR B AR R AT A A LR
BRI o BT A S X AR R ) O A
T BE A KA 5T 5 22 5 5 i 25 11 5T 20 2 02 3l i
SHR A BRI SR Y R 22 S AR Gk, X AT AH XS
JE &, DN 48 7 A= W) % A 5L 38 B3 2% 1 104 o iz Bl
B0 ARG 2 S B R A B R R
1] B, YK ( two-dimensional electrophoresis,2-DE) , {H /i
TR T] H Pk ) T A 2, o A R R e A R T AR
FI BT o3 8 R R BRI A BT DL K = B IR Y 2R
P95 AN I AT 28 G T o R 2 SR BR P20, 5 — b
BT A B AR 1) E R 2 T 2R S 5 v ()
7 25 BR 0 AH A1 48 % 72 B4 R (isobaric tags for rela-
tive and absolute quantitation,iTRAQ) , K H JL-F 7] L)
X REAS o 1) A 2R BT 22 A 2 R R B R TR
HEATHRIC 3 T [E] A0 8 AN [F] BE A 54T 7 o FEHK 5 X
HoAth 7 2 B TCVE A I (4 2 BT, B AR A K
B FIXE M B LR, W BE R b 1 S ]
HEAT R B 0 58 A5 A 5 2 8 i AR gE 1 WF 5RO
B2 Sheoran 4577 UL vk (2-DE ) A1
22 55 B¢ HL Uk (two dimension difference gel electro-
phoresis ,2-D DIGE) 15 J5 ¥EWF 58 1T %5 £ &A1 7 B-
1 e Ve AN 7 58 A8 K 3 il 1Y AE 25 B F1 ST 4 Dahal
250 B 2-DE B 7 B 05 T 5 O B B il
NHG3 FHTH i NHG13 78 75 i B 4 e J5 19 22 4T
HEABH . LG E AN SCHR, iR LR LR A
Ji 20 °7 1Y A B I O 1 05 e T IO L . AR E ST
JH 5 %5 R s 1) 2 5l ot R < 5 0 20 3% A ik g b
B, 456 iTRAQ & B S FI B = M5 i, N &
TR [ 2 2 A B X R G 5RO T A S B 1 1
FPLEIEAT T4 45 BAR R, WF 58 25 3 0T O A R ik
P2 L HERUE S 1 R AR PR SR AL BB A

LBk ik

1.1 i sr

i (Solanum lycopersicum ) 1 F 5 J&& 5 #h 9 19
AR BB L 2 AR S AR, h R AR B R
AT BRZS BT A7, B R T B T R R Az BRNRR 1 AR
AR T, py AR g Al R~ bl 2o B f o Ak 4 4
NG KRR 00, IR AR AL
Bi15.70 g kg ', 2% 0.96 g kg ', 1. 13 g kg ',
Bl A 0 99. 91 mg kg ™', AR 146. 4 mg kg ™', AL AP
88.27 mg kg ' L §F 0. 12 mS em ', 413 pH 4. 92,
F3RE 399. 1 mg kg ™',

1.2 &

G RO IR SR A b e AT, 30 Al T 22 50°C #
K TH BRI , BT %A BUZ W U8 40 1Y By F2 0L, 16 iR
30°C R4, Y Fh 5 i B #E Al T 3R i+ B R+ =
L b, B i B TG IR A b B R RO IR
I 14 b d ™ S IEER 2 200 pmol m ™ s 7 B
2R 30°C/25°C ARy 80% o A K 2 =
FEMBE TRA 2 kg LD, BEHEN 17
em 5 16.5 em, B4 2 Bk o FERHT A] 4 him AR
#95.7 mg kg™ iSRS 235.7 mg kg™ AL
48.0 mg kg ™', BT Ak LB TOL M A P, B
Fr 5 AT E
1.3 gt

AT 4 > 4ab B, 23 5 S X RR(CK) i ik
(Si) 75 Ml A #2 R (Rs) LA BN ik J5 42 i 75 A B (Si
+Rs) , B A0 4 DEE ik TS K,
Si0, ¥y 2 mmol L™ kg ™ k3, A ik 1 b 3 o
M 3 VS A Y KCL R 58 K, Si0, frfy i B, 24
T A A 5 ~ 6 I TR AT Al R A Ak B
ROk N iR T RS ml KO 3 x
10° CFU ml ™" () 75 Ak T BT A2 A, A 42 A1 Ak 38 0 m A
SERRZEIOK . HEWR A 2 RITh 4 R P70 1 18
By, HEFMAIL N 1k 28T R ¥ —
B AR X A T KR, SRR B & - 80°C IR
VKA TR AE 0T ITRAQ 23 M LR .
1.4 WEFE

o 15 i HA R - A RORE B B0 A < T A R
TR R 2 RIFIRWLEE, 245 4 KA B
25 F5 I T 1 V81 A 175 95 20, 50 7 R e T Ak B Bk 42
TR B A5 1k A A T BORE . 1 98 B AR 9 O
Hak TR s b A R R OR R R R 12
PR —REAH S ek 0

e oA (1) iTRAQ 370 Ay 2H AL S He e
R A, ITRAQ K50 HH = A~ &8 43 4 B« — v A2 e
FLA] (reporter group) , A [R] #5434 S i 3£ 4] ( balance
group ), 5 — ¥ A K Sz [ 3£ H ( peptide reactive
group) o ¢ Kk W b5 2 5 1 19 4 1 4l Dy 113
114 115,116 117 (118 119 F1 121 Da, - 7 3t A #5
¥ oy T i D O 192 191,190,189 188
187 186 F1 184 Da, fiz 1 5 |41 F1 - 5 25 41 1) 73 1 &
Z My 305 Da, B[R] £ 2K 45 4 BT & AH W] iTRAQ
SE i JE O ATRAQ 12 50) /Y JIK B 1y 4k A1 5 4 1 J5i g
il 7 A Y R BE N AR S A A 2 R ) i ) A R Ak A R
Az SR, AT S B TR) A2 3R bR id o A8 AR IR BT 3 4
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A i 3 AT | S i 3 P RN 22 K N P 22 T Y
W7 S fil A I A P A AR e B (m/z) (113 -
121) Y 4 4t ik P g AR 40 4 4 R 1A 8 1 = B ]
X 4% R il o G K B AT AR X s AR

() EHEERAMBER L E R, FHEEARAN
PR [R5 28 b 0 AR G A 4 X6 52 1 (ITRAQ) Y J
Pio SRIBOCLERAT . OFF HHEFE S 20 g A 800 ml
PedH, inA 500 ml 2% + — i I AR 4k (SDS) F
R ; @ B O Al A HE IR 3000 x g B
30 min; @ L iEW A 10 KD JEREHZE 2 5 ml, i A
WePE O 1 mmol L7' (% 2K H 3K f Bt 9R ( PMSF) |
2 mmol L™"#) £ g4 2, % (EDTA) ,5 min J& il A
LY 10 mmol L' B IRBEEE(DTT) s @A
5 FEIEBUY 10% =54 £ (TCA) TN ER VA W, - 20C
UVE I ; ©4°C 41K 30 000 x g .0 15 min, [
o T TE N GE A TS, R VR 7E
—20°C YL¥E & /b 30 min,30 000 x g .0 15 min f&
B @ERSE S L =0 O AT DUE PR RN
B, i A S48 9% v 500 wl, YK R 75 15 min; @4C
ZAF T 30 000 x g B0 15 min, B 1 7E ; @ fin A 283
J 10 mmol L ™' f) DTT,56°C 7K i& 1 h; A0 A 2 ik FiE
55 mmol L~ f{ il 7, 155 iz (TAM) |, 15 25 i 8 45 min;
ADH 4 % AR 9 T3 R 90 V€ 25 11 30 min, 30 000 x g
B0 15 min B EWE QB 50 KT UTTE b 5k A PR
JMA 0.5 mol L™" U 2, 3R {k 4% (TEAB) 500 pl, vkt
FFE 15 min, % WED O 8 FRWG BB EL 10 g HEAT
SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel
electrophoresis , - % & i 1R £ 58 TN 4 I g ¢ 1 v
k) BREIERIE D i g e, e R GE
NFIA TR 2-D Quant Kit I & 17 &

(3) R A S hric . BL100 wg 2 4 RE i 44
HE30: 1 (KM : M) B ELBIINA 1 pg pl ™' Y BEEE H
fitf ,37°C Wl f i % B 0.5 pl WA J5 WA I A10 pl
WA 0. 1% 1) N 1 F1 R 5 % , FH At J22 7 A (Zip-
Tip) B &k , 14735 [0 B B %' A W L 5 ( MALLDI) 5 8
IR AL 18 B o BUH AR g i, 45 m A S N B 60
pl JRAESO G R RI R /N R 28 bR i R R RE
Hordr: 113 Fric CK, 115 #5ic Rs,119 #rid Si, 121 FRid
Si+Rs, IRAFE L, B FRE Y 2 h,

(4) B RORAR 6 3% (HPLC) 43 85 ik Bt Ko SCX 43
o IR FT WA 55 Ry 2 FE AR (Agilent) 24 F] A=
PR 1100 & Bl W B A A ¥: 10 mmol L7
KH,PO,,25% Z 5 (ACN),pH 3.0, B ¥ :10 mmol
L' KH,PO,,2 mol L' KCl,25% ACN,pH 3.0,

0.22 pm M5 i ELARIC R RE A A BORG BE 10 4%
£, % A v — 4k [H 2 7 32 e A 5 Phenomenex Luna 5u
SCX 100 A(250 x4.60 mm 5 micron) , — 4k Jz #H #E
Jj strata-X 33u Polymeric Reversed Phase 10 mg ml ™'
(Part No.8 B-S 100-AAK), M % # » 1 ml min~',
Ve 58 Z J5 ] strata BREEAEBR R

(5) LC-MS/MS 57 3% % 5 . B FF i A 20 pl
0. 1% HREZ %, 8 J5 if A LC-MS/MS (¥ A 8 3 &
B JFi i Bk FH ) (Thermo Scientific 23 &) 42 72 ) Q Ex-
active) Kl , FEAEBE 10 wlo BT A4 0, i shAH A
H,0,0.1% FA(&HBE),B:ACN,0. 1% FA; {54
€18 J A A5 A (100 mm x 75 pm, S mi-
cron) ; MR A7 0. 000 3 ml min ™',

(6) B4 8 K. Bik 4 B/ 546 SO
(sample. raw ) ¥ # i, mgf #% = ( sample. mgf) J5, 5
A mascot ﬁ’*ﬁi}'(ﬁ: s ﬁl‘ @JHEQ@EE F‘ {% % , ﬁﬁﬁ Scaf-
fold % & F UE4T & &8 43 7 , B J5 F Panther #E17 2 H
432 (http : //www. pantherdb. org/ ) ,

2 45 R

2.1 BEAEMSHEEEANEMEKMKREEH
sk
T 00 R AR SRR T A DA S AR R Az B0 E AL
fik B W 35 AE 2% T AN T A0 4R O, 1 SR OXT R O TR
(B 1) . 530 (Rs) M B, infik &b 2H (Si + Rs) fE
ERARE MR IE R RS 4.5.6 FI5 7
K, I EE b B 43 590 B I T R 0 09 15 48 8 6. 9%

15.3% 19.4% #1 15.3% ,
100 1

- apem = RS

80 |

60 |

40

TS+ %L Disease index (%)

HFhE R EL Days after inoculation (d)

T Re: 95 A B8 H2 F 5 Sio+ R ik J5 35 0 35 A6 B Note:
Rs: R. solanacearum inoculation; Si + Rs: Si application
and R. solanacearum inoculation
PEL L e R A e o o 300 195 i 2804 53 Tl
Fig. 1  Effects of Si application and R. solanacearum

inoculation on disease index of tomato

http : //pedologica. issas. ac. cn
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2.2 BEABENITEAEUESENEN

fik S 7 A TR AL B A AR - R A AR S i
M ULE 2, MWE 2 iTLUE t, TR WS &,
I fE 3% 5 TR SORE Y B . Rk Ak 3
BN B A RO S BN T 21, 7% kL S 2
T o ph R B N T 17. 6% , H TG AL & 2 A
Hi |, 422 TR A0 BT 3 A RE B B 1 0 A

500 2 a
™ T
2 b b L
%0 400 + == T
o
&3 300 |
=0
&S
'3 200 |
K
i
< 100
0 ! ' .
CK Si Rs Si+Rs
Kb Treatment

TE  CK X M85 Sic ITRE 5 Rs o 37 Al B8 45 Bl 5 Si + R R i 42 b 75 A 11 o
R b 3 v 5 BE R ) 3% R 3k 8 5% /K7 3% 22 5, F IRl Note: CK:
Control; Si: Si application; Rs: R. solanacearum inoculation, Si + Rs:
Si application and R. solanacearum inoculation. Different letters mean
significant difference between treatments at the level of 5% . The same as
below
PR 2 R R T A A RO B R
Fig. 2 Effects of Si application and R. solanacearum inoculation on soil

available Si content

2.3 EMEREEMMLIEZFANER
2.3.1 +HEEAH SDS-PAGE 10 pg EH B
35 SDS-PAGE HLJk &, WAl 3. i T LAt
R BRCRE &l 5 B 1 (Marker) 22 8] 25 H — > Yk o
M3 LA, AR UK A B R (R A A b3
T4 2 0] — B B
2.3.2 EREALERIGEST 4l LC-MS/
MS %3¢ Fil Scaffold 2 H & & 43 Hr 3485 1 30 4> 1 4%
BELWER L BT SEAN, R 29 A h2ERERSE
EA(EME=1245, FH<0.814)., k&1 Uk
PR,k 2 2 S AR Y A MU AR 4. 1 R 10,7,
XS 4> F 8T 9 ~392 kDa Z ], EAFE =95%

TEIX L& fef b B 5 X REAH L (Si/CK) A 5
ANEE L9 ASE AT R 428 5 0 A H (Rs/
CK)H 5 AN LV, 22 AT 5 AL 2 42
PS5 S e P AR B AH FE (Si+ Rs/Rs) A 8 MR L
W4 ANEATH(EA),

ST Ay AT R R R B AL B R AR R R

Marker CK Rs SitRs Si

97 kDa

66 kDa

43 kDa

31 kDa

20 kDa

14 kDa

3 R[EALPE 3 B9 SDS-PAGE &%
Fig. 3 SDS-PAGE graphs of soil proteins in different treatments

1RSI K T A 22 S 3R 38 2 1 E AT B X D RE 0 26
(gene ontology ,GO) (18 5) . ZREW, HIEH RS
5149 it #2 (Biological Process) 1 2y 73 2 #< 4if ik
Fror28mt,29 2R EHA 21.88% = 5 1y 2 Ul
1 2 ( metabolic process) , UMyz Z& | 5 - — 05 R 95 45
fiff 515. 63% 2= 5 14 2 48 M 1 #2 (cellular process) |, 4l
WS E E B-1 V5 1 -1512.50% 2 5 40 Mg 28 it
(cell communication) , {1 14-3-3 T 4 ¢, MAb, S
Z 4t ot 2 (immune system process ) F1 i 38 0 B ( re-
sponse to stimulus) 0,4 5 T 3. 13% b f], U135 ZE i
MR R EE A FES -1,

Ph 22 78 H 940 1 2 fig (Molecular Function ) f
oy KAMRAE AT 4 KT LLE S50 4 1O
('structural molecule activity ) 2 [ (25. 64% ) , Ui R L
BREE-1.40 S EBEAE A S 14 A; 854 (binding) &
H(25.64% ), 40 BAZ B UG 7 3 W3 C;fifk
75 M (catalytic activity ) #H ¢ 8K [ (20. 51% ) , U 55 %
TRIRERAE A, b TR

Fie ANTR B4 25 H 5T R 26 (Protein Class ) #4773 36
L& B, 2 45 4 7K 1 (nucleic acid binding) , 4l
60 S HZWEIRE F L 15 ;7K f# M (hydrolase) # 1 , {45
PEH-1; 1M & 28 8 A (cytoskeletal protein) , 41 i
JREE5 iz i ATP il 4 N 5T 1) AL 55 52 i ATP i, & =
RETEEH,MNET 19.51% . 14.63% 1 9. 76%
Y A
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®1 LC-MS/MS £EFEHIALRERAKRRER
Table 1 The specific information of 30 soil proteins identified by LC-MS/MS
. - B g
A BRI
oy S T . . .
£ # 4R ST S 5 Protein iden- Differential expression
Group Gene Protei MW I ficaiti
rotein name p tificaition : « ve :
D symbol (kDa) N Si vs Rs vs  Si+Rs
probability CK CK vs Rs
Elongation factor 1-alpha
1 efl-alpha 50 9. 100% 1.3 1.3 0.9
FEMHEF 1-a
Fibroin heavy chain
2 FIBH 392 4. 100% 0.5 1.1 0.7
22 35 H bk
40S ribosomal protein S21
3 RpS21 9 7. 100% 1.1 1.3 1.5
408 BiEiAE A S21
Arylsulfatase A
4 ARSA " o 54 5. 100% 1.5 1.3 1.1
J7 B b PR IR A
Tropomyosin-1, isoforms9A/A/B
5 Tml 39 4. 100% 1.0 1.0 1.3
JEWLEREE [ -1,9A/A/B KL
Translation elongation factor 2
6 tef2 . 95 6. 100% 0.8 0.8 0.6
B AT 1A 7 2
26S protease regulatory subunit 7
7 pPsMmc2 . ) 49 5. 100% 0.6 0.5 0.8
26S & [ i I8 122 0. 2 7
Green fluorescent protein
8 GFP . 27 5. 100% 1.1 0.1 1.0
gEIOLER
14-3-3 protein zeta
9 14-3-3zeta 28 4. 100% 0.8 0.6 1.3
1433 5 H
Splicing factor, arginine/serine-richl A
10 sfrsla " e o 28 10. 99 % 0.8 0.7 1.6
KR M/ 22 B W AW BT H T 1A
Actin-10
11 actl0 ) 42 5. 100% 0.5 0.4 0.5
zh#EH-10
408 ribosomal protein S14-A
12 RPSI14A ) 15 10. 100% 0.7 0.6 1.2
40S ¥R [ S14-A
Ubiquitin
13 ubiquitin . 9 6. 99 % 0.7 0.6 1.2
ZREA
Sec-independent protein translocase protein tatB homolog
14 tatB ) R 18 4. 95% 0.7 0.7 1.1
HREMEA wB [ R
UPF0753 protein Beer98_1107
15 Bcer98_1107 100 7. 95% 0.4 0.6 0.5
UPF0735 & 1
PHD finger-like domain-containing protein5 A
16 PHF5A N 12 8. 100% 0.9 0.8 1.6
PHD K45 H SA
408 ribosomal protein S3-1
17 RPS3A ) . L 28 9. 100% 0.9 0.9 0.9
40S B 11 S3-1
Probable cytosol aminopeptidase
18 pepA 49 8. 100% 1.2 0.7 0.9

D 0 e e K Tl
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i % 5t ek
=) 7 =N
s M A TE 114 B R 2 Protein iden- Differential expression
Group Gene MW - ;
Protein name 1 tificaition 3 3
D symbol (kDa) P N Si vs Rs vs Si+Rs
probability CK CK vs Rs
60S ribosomal protein L17
19 RpL17 ) 22 10. 4 100% 1.3 1.2 0.8
60S bk [ L17
Calmodulin-1
20 CAM1 R 17 4.1 100% 0.7 0.6 0.7
IR E -1
Clathrin heavy chain
21 Che R 191 5.5 100% 0.7 0.6 0.8
P % 3 1 B
Eukaryotic translation initiation factor 3 subunit C
22 elF3-S8 - 102 6.3 100% 0.5 0.4 1.5
HAERRRIGINT 3 W4 C
Eukaryotic translation initiation factor 3 subunit T
23 elF3A n . 37 5.7 100% 0.4 0.5 0.6
HAZMPRGEHE T 3 W 1
Protein LTV1 homolog
24 LTVI ., 55 4.8 100% 0.6 0.8 0.9
LTV HH [ R 9
Tubulin beta-1 chain
25 TUBBI ” 50 5.9 99 % 0.6 0.5 0.6
BMEER
60S ribosomal protein L5
26 RpLS 34 10.0 98% 1.7 1.3 0.8
60S ZMHA#EH LS
Fructose-bisphosphate aldolase
27 Ald ) o 39 6.0 97% 0.9 0.6 0.8
SRR - A TR 1 4
Plasma membrane calcium-transporting ATPase 4
28 Aip2b4 ) 133 6.2 100% 0.6 0.5 1.0
[ A iz % ATP i 4
Calcium-transporting ATPase endoplasmic reticulum type
29 Ca-P60A 112 5.0 100% 0.7 0.8 0.8
P J5T 19 74 5 5 iy ATP il
BAG domain-containing protein Samui
30 Samui 76 5.4 97 % 0.7 0.8 0.8
BAG & H
O L1 Up regulation NG TN JE B R ORI T R
30 ~ H R Down regulation

EH % E Numder of protein
S

Si/CK Rs/CK Si+Rs/Rs
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TO RALSTONIA SOLANACEARUM
Chen Yuting Lin Weipeng Fan Xueying Cai Kunzheng'
(Key Laboratory of Tropical Agro-environment, Ministry of Agriculture, South China Agricultural University, Guangzhou 510642, China)
Abstract

Tomato ( Solanum lycopersicum) is an important economic crop. Bacterial wilt caused by Ralstonia so-

lanacearum is a serious soil-borne disease of Solanaceae crops. Traditional controlling methods, such as cultivation of re-

sistant varieties, crop rotation and use of chemicals, all have certain limitations. Silicon, as a beneficial element to plant

growth, plays an important role in enhancing plant adaptability to biotic and abiotic stresses. Proteomics is a new branch

of science in post-genome era, focusing on proteomics as object to explore the full extent properties of various proteins,

and further on pathogenesis, cell model and functional links of diseases at the protein level. In this study, the variety of

tomato “Taiwan red cherry” which is susceptible to R. solanacearum was used. The experiment was designed as the fol-

lowing treatments; CK, Treatment Si ( Si addition only), Treatment Rs (R. solanacearum inoculation only) and Treat-

ment Si + Rs (Si addition followed by R. solanacearum inoculation) , and the technique of iTRAQ (isobaric tags for rela-

tive and absolute quantitation) was used to analyze effects of Si addition on resistance of the tomato to R. solanacearum
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and soil proteome.

Results showed that silicon addition significantly reduced disease index of the tomato crop by 19.4% , increased
available silicon content in the soil and enhanced resistance of the tomato to R. solanacearum. ITRAQ analysis revealed
that out of the 30 soil proteins identified, 29 were differentially expressed (up-regulation =1.2 fold and down-regulation
<0. 8 fold) ; isoelectric point of differentiated proteins varied between 4. 1 and 10. 7 and relative molecular weight in the
range of 9 ~ 392 kDaj; and confidence coefficient was =95% . Compared with CK, Treatment Si had five proteins up-
regulated and nineteen down-regulated and Treatment Rs, five up-regulated and twenty-two down-regulated. Compared
with Treatment Si, Treatment Si + Rs had eight proteins up-regulated and fourteen down-regulated. Classification based on
GO (gene ontology) function shows that of the twenty-nine differentially expressed proteins, 21. 88% are involved in met-
abolic process, 15.63% in cellular process, 12.50% in cell communication, 3. 13% in immune system process and an-
other 3. 13% in the process of response to stimulus, and classification in light of molecular function reveals that 25. 64 %
are related to structural molecule activity, 25. 64% to binding and 20. 51% to catalytic activity, the three categories mak-
ing up a major proportion. Classification according to protein class exposes that nucleic acid binding protein, hydrolase
protein and cytoskeletal protein are the three major categories of proteins, accounting for 19.51% , 14.63% and 9. 76% ,
respectively. To better understand effects of Treatment Si + Rs and Treatment Rs on soil proteins, further analysis was
done of the 22 differentially expressed proteins obtained from Treatments Si + Rs/Rs. It was found compared with Treat-
ment Rs, Treatment Si + Rs had eight proteins up-regulated by as high as 1. 6 folds and fourteen proteins down-regulated
by 0.5 fold. All the findings indicate that Si could affect R. solanacearum by altering metabolic and cellular processes in
biological process, structural molecule active protein and bindin protein in molecular function, and nucleic acid binding
protein and cytoskeletal protein in protein classification.

In a word, Si addition can reduce the disease index of tomato bacterial wilt significantly, thus enhancing the plant re-
sistance to the disease. Infection of R. solanacearum down-regulates metabolic-related proteins, influences degradation of
misfolded proteins, hinders signal communication and Ca’* signal transduction between microorganisms and microorgan-
isms or plants, blocks synthesis of proteins, while Si helps tomato build up its resistance to R. solanacearum infection by
affecting soil microbial metabolic capability, regulating expression of resistance and metabolism related proteins, improving
signal communication and transduction between microorganisms and between microorganisms and plants, adjusting synthe-
sis of soil proteins and expression of proteins involved in immune system process and stress response and influencing signal
transduction of Ca’".

Key words Silicon; Tomato; Ralstonia solanacearum; Quantitative Proteomic; iTRAQ; Resistance
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