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IKFEAN PSRBT RIS ), ) 20 A TR PR . 1% 24l
S04 W Xanthomonas oryzae pv. oryzicola (Xooc) 5liEM)—Fr4lEEWME, T
20 THAB0FEARTETRIE ] 2R B e B, Ja DR IR 2 A /KR R TRIAR R, Bl
IR TRIA & G, s X AN R, R 3R KRS 2 T SR R . B
HIT 1] P A0S T 7R84 25008 FOBITF 7 AN B 35 PR A 2 BRI 7 A S e i i PR g 4
XS 1209 TR A 7KORE I 5 e LA B 25 IR R G 9T R AR o PR, 32 ]
72 £ A 5 T BT KO 9 2590 TR 42 % B N 25 AR SR B AT 9T, JC 1R A A
YRR E IR o 3| BEEW SR B P B vy i oy T I A o B = VR 1/ W (NI = 71 () T
Rl 08 Ah oy T B A 2R

AT KRS b WK 63 7 Rlsi i Sy Al 2 s bk “89773—1—17 Ak
MEL FEKRE 227N O I, SR By 4 R s HDOU ) B f vk o 25, 9T
T AR PR A EMIAN 32 BT R0 RS AE T AN (] I ST E 1 o] 22 S ARk vl i
M 22 e e 0T, kX 22 S A H I I 20 AT, PRI R R 41 4500 TR 42 B4 11
B BN R GE .

FEANAIZ YL 2 hye 5 hy 12 hy 48 h 4 NS RIBE REREATHORE, B
A EE R i I X R) HLUK — B bR, LR R S O 45 Rk B, Ik
A 33 MEA R R R R AR T 2R RIS, HphRiEE ETHRA 21 4
R RFEINAT 12 4. £ MALDI —TOF/MS Kl & kR EUERE (PMF) 4347, JLep
2T MR A AT CEAIR 33 TIHE % E . #—BX X 27 AN L IRt
AITEAE T, INHIXEEE A2 5 7RI 44 AL 15 5 R0 B DRias, 3L
AIEE S SR E D B BAHRES . R E A5 E A G R E e

Var,
2

GERLRH, HBOKAB SR CHIR 637 X4 B L G I AR N 2
A% 1) P 2 RN LS o X e e AR 1 1R 5 8 I PRI ZKAE 0 40 450 I B AL,
HH 0 40 2% 3 181 15 2 TR KRB A ELAE IR 40 il S IE i 15 5 3 A0 e 3
o5 U 405 T B DA G 1) 2 e s A 1 JBURIBE LRI B T ki o
R KHE: AP BEN; ZR 4% MALDI—TOF/MS
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Abstract

Rice bacterial leaf streak (BLS) distributes widely in South China. BLS which
was caused by Xanthomonas oryzae pv. oryzcola (Xooc) firstly discovered in the
1950’s in Guangdong, and then spread quickly because the infective hybridized rice
was popularized. So BLS is one of the major rice diseases in South China and
becomes an important subject of quarantine in our country. Presently, the research of
rice BLS is only limited in the research of genomics and the transformation of
resistant gene, while very few systemic research on the response to BLS at the level of
proteins have been reported.

So it is greatly significant to investigate the responses proteins to BLS by means
of differential proteomics, either in illuminating the molecular mechanism of rice
resistance and the control to the express of gene, or the molecular breeding of the rice
with high yield, high quality, and high resistance.

The materials in this experiment are rice cultivar minghui63 (Oryzae sativa L.)
and “89773—1—17, the pathogen Xooc strong pathogenicity in South China. The
rice bacterial leaf streak was inoculated to the leaves in six —leaf stage and the leaf
proteins were extracted. The defense —response system of rice against Bacterial Leaf
Streak was probed into by the analysis of the differentially expressed proteins of
Minghui 63 leaf after BLS infection in different inoculation time with the methods of
two —dimensional electrophoresis and mass spectrometry.

Proteins were extracted from leaves 2, 5, 12, and 48 hours after rice Bacterial
Leaf Streak inoculation and separated by two—dimensional (2—D) polyacrylamide
gel electrophoresis. 33 proteins resolved on the 2—DE gels were induced or increased
in the inoculated leaf. 21 proteins were up —regulated, while 12 proteins were down
— regulated. 27 proteins were determined by matrix — assisted laser
desorption/ionization — time of flight mass spectrometry, and identified protein
database matching. Further analysis of these 27 proteins showed them involved in
signal recognition and defense response, including signal transduction proteins,

defense associated proteins, metabolism associated proteins and protein synthesis
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associated proteins.

This research indicates that there is a complex regulative network which controls
the response to the Xooc in rice cultivar minghui63. Basing on the discovery of these
functional proteins, we can probe into the rice resistance mechanism to BLS,
definitude the molecular basic of the relative reaction between BLS and rice,
investigate the transduction pathway of resistant signals, and explore the resistant—
related proteins and genes.

Key word: rice ; Bacterial Leaf Streak (BLS) ; Two — dimensional gel
electrophoresis; Differential proteomics; MALDI—TOF/MS
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1. 1 KIGHE M EDTHEHEIR

KA S b T RS g S B IS AR AR, R ERAT AL B
KRR A o I3 B S KRR A () E SRR 52—, 2 B KA ™ i 01 SO
LA IR A

JK RGN R 4 BE - (Xanthomonas campestris pv. oryzicola, Xooc) , faj #x 4
%I (Bacterial leaf steak, BLS) , & #vis A Ay Fi X ZCRE B f) Bl B 20 38,
Bt A A TR ARG Tk (R AN TR T, O R SURN . AR 2 5
EAL N

IKFELN A BERTAEIR T 1918 4EfH Reinking 14 IRAEFEAL =M ANIA, %R
JZ AP R . GRS X . 1955 AErPE AR E ORI 4N, JE ok
PI5 1Rl B A2 AE o [ ARG, 6 T R AER .

1. 1. 1 KEAEEERFREARSEERRS L

1918 4F Reinking /ol 7 AR /KRG B AR PR 4B . 1958 4
Pordesimo WP 1 AR FE AR 5% T B0 I, g JLAE DA 15 A 0 v iy 44 4
Xanthomonas translucens f. sp. Oryzae. 1955 FF[E AR 4 & 56 A IUKFE 41 4
fad™, 1957 AFJ7 Pl ARRE SLHIU A — R I AN B, i 44 o A0 B AR B
J%, J5 ik Xanthomonas campestris pv. oryzicola '« i, Go to S IIp B A
A2 AW T 1) LA FE T EEB TR #R HI ] Xtranslucens . sp. oryzae X,
BXoryzicola, )5, Bradbury SOEHAZIEN X .transucensf. sp. Oryzicola. i
&, Dye EHifr4k X.campestrispv.Oryzcola™.

1990 4 Swing SRR IR AL, JEI AL, A0 o S TORHA N 40 1R 1 4 B
JWEUR AL (X.oryzae pv. oryzicola(Xooc)) 51 /KA 1 H-AlIp 1 35 5 i AT &
HMFEUR T (Xoryzae pv. oryzag(Xoo)) & [m)J& T 7K FE 3 B i B F (X.oryzae)
N PSR I L 232 e T I e A P TRR A B0 B B AR R AR,
K/N1~2X0.3~0.5 (um), HiE, MEEH, EARER, PARWAEME, o
A, RGO RN IINE, ANERCFESEN, fEAIK (Wakimoto) IitlE 5
FrEk LRVE G, D6, LRSS, IR, oY, UR, AR AN
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W, F s, Al AR, EEFRRFERPER, HoR0E, JF
TERTEAIN, AT O] 2 I TR . AR LRI 2 56 OB TR AN Ko AR B A AL J
I b5 A B AR AL, AN TR 22 AR 12 B e A BRI, A= SUIRAL, AR hr APt - IR,
T RF R AR ROV R, 2 AR K R E R 26 ~30 °C, B8 C, He
38 C, FHALUH)ESL C, fEpH 5. 4~7. T WIFREA K, HidE hpH 5.9~7. 2.

AR ST T R b AR N Eibe LAl Y i 7 VRS ITINE S P (28 37
I3 IO LIS UE T 1965 4E. Goto de il B H R4 2N A i) 4 5
P03 RS ) — R R B0 AN ], AR AE BP176 R b i R A S A H
ARG A4 B o RS ATHOE A KRG AN B 4 B 1 AN A7 e 2B /N R, R
Shekhawat SEARHEIIE 45 KHs 16 AW 8 AN/FIE" " 25, #2511
WFTTR M, AR A T8 P 4 B0 R S AP AE B0t o 4k

e ] 2t G 40 499399 T B0 0 1 AR HER T TS, ARSI AR 40
ZWi7r B EPRAE DD100. DV85. BJL. P15, ~=JeM. IR80 FI/KYH290 &4
ST Rl USSR, RS AT RA KRN STR A RS R 6 AR
B, P DAIVEERIV B RABRE . =RJESE" T 1988—1991 4F, MAgEE N
SMBCSEFN B T 161 ANwikk, JHERRIEERNE, SEJaAE 25 AKR R L3471
o3 R0 7 10 52 AR B PR 17 ANKRE AR 16 AN BRAR T
I A IR RN, KR 2% REJod BT TR A () A7 70 W] e P B0 ) 22 53, 1y HLIEX b 22 3 4
B, 19914, ME125 AN RE R4 S0 W FPIAR G S ,  REX A
BRRIG> B0 RIS A4 ANERE. 0 BEREUR 7B T REEE0R h5g; 10
BERIEON ) 4% TITHE B 00 Jy ko For TTRTTIDRE B oS A0 35 MR . VRGN
SEULE DA AR L, R TN P - SO I 28 K R 4 B R, FHEE
SR LA B 7K AB A 5 B (TRRI) e B AR BHBE 5% B T 1 R 1R 45 0
DL ARE A A iR b, 2RI, AR BRI B0 ) 22 R 2, 4
P TR 55 KR St R T P ELATE B N K 22 RIS FLAEAREE, 040 1RTRE 55 i o TB) A7 A
SREAVEICR, MRPEHEA TR (E %5 i IRBB5. TRBB7. IRBB3. IRBB21F1JG30 I
BOR I 2SR, T R S AR R . I ) S LR T R R AR A
58 IR VR ZKORE 20 T 1 2% TR0 B R RE AR EA T BE 1), b TSR TR S et e e
JIERGE R RN PRUEAN R LUAABE S 22 R (5, B RAR— 5
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B 53 T AR IR R SR 31 BN 7K 40 2% o 9o 881 43 AL BRI I AT
L . Raymundo " R —ANEERE DNA FRAIERRET, X /K FE 4N BRI 1k 4% Bt B /ERFLP
M7, IR Pstl BPIJEDI41 DNA JEAT YLk DNA F8050HT, RiEHE 124
ANEMRI 4 MER, SRR RIBFAE S ZRETER 0. 92, RRAFRFLP A
WY TR () O B0 I A7 AT 25 57 o T A5 SR AT RAPD HiRFI Rep—PCR 44
A, TEBAEIERS 0. 308, K e B /KRR AH 405 b1 B AR 73 D TN I AR AR LA (3%
R, (EBUEIEES A0, 500, WIS T6AME, HARIBURISHEIR 270 % .

MEL EBFFE T LA, ok AN RN 251X 1R 4% B 14 (1 38005 4 JF A I, KAk
Ewray i,y 59 =AY, SREEREFRIBON R, BRI, (LU TR
AP HTE A, R R R SEREU I 1 B R
1. 1. 2 KBHEEERRHNEEMRLERRRITNE

TR VR 1 2% BREI0S 7 /KRG AN A 0 B ] A, AHL DL Bt~ Sl B 38 % A= e
TR I E R, AT A, SRR AR,
I e 5 AR S PE T B AN e A . B Re el AR S o, (ARt 2, TH R
%, I ER . B 10% ~20%, 5 (K7 40% ~50% .

IR SRR B S A S L b, B ) AR A TR A
TR BEA) S I S (L RKIBOIR I /BT R, AR IR ST k7 09 o R T4 RN 32
KB, FERTEZ00. 25~1 mm. KZ1~5 mmZiA7 G SR K BOIRAN 4 BT, T
DEEIS S R s e, (P oAy I SRt BRI NG, WIRREAR 5 HHAR L,
I S 6 BRIR Y32 W /N BT R B B AN — (R 7K TIR 4l 4 B, B3 62 i I
SR A Ry LR M, (RS BRE i 1 JA E R EKBOIR, BERCBE—RAE 10 mm
Jidi, KL 70 mm BAE. HHERREECEE, iR I i ik e,
TR, mEA, Bt AR 2 BN, TR R ERROR N, T
2, NG JOv I ERT, SPEREG AN RN SR € A R T EORBER, A
5 AR LEAL, EXDEMEE, RBE R IEIAR . W ERATI, A,
AR AM.

A R TR PO AT D B Sy A7 RN B S AE3AN T T

TR 20 B PR S s S — B Aol B TR, T R A0 e o) B 96 o i 1T
FrFk B 7 R X AT AR RS A ARG 4 18 R 7 AR AR Kb 7 T LATE H ) R AR AR
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MR R GV o ARAERTIE, PAZRT0 B AR ST 4748, o -IOGR T
TR 0 FAR R A AE B R 2004 G i) 2 R o s B E R A L IR0 30
FE12~167 1, AEE WA ERfAE IR AE 12 T Db WAl n, IR =
AV PR SR A, AR SR B N TA) R A 35 o o T 2 3
UM PR Gt v, AERC ARSI AT, o DERR TS H PR M o Rt JHe T Ji iy
TOER, ALAE U R ERK L UK AN A AR AT FE AR e, R AT K
FZKS RH NEIEsh M2 of rE, doK. B, I8 S R gl 4 1
JUR o I T R I R AR 4 T S R R s SR A

IR 495 (1) 25 LR A R AR (Gramineae) , K& (Oryzae sativa) FlH: &
JEAEY) (Oryzaspp), N LEFHERZ AR (Leersia hexandra) (H U M
550 ORI, AR AN R S G %00 RO AR 22 AR K. MR S B BT
RIS St M 2K 22 B3O, 2 T2 . — MRS L R s, Bt A L
FEan R, KRR o HRER D R A A, IRAE S i s o KRR AN B 1 4%
DI REIR AL St Al AS [ AR A7 2 5, 0L £ R S R AN 3 BRI L, 0 D 22 T 3%
Ja IR DR 0 RS LSRR D, S I AR . AR R L, IR R
DT LB MRS, A IR R AR B s LEPU R B R SRR, 4
DL, kst wRIRE .

AN AR 0 E S IRAT, BRI A AR WAL . RESE S R
V) BRGNS L W B A5 3 DIA O, FAR AT IR AR, A
AT A, BILAE T IR 2> BERTA, AR AR, BRAF G A B
BE, ABAEXCZEIRAR M 2 AC iR L, i T B bl Im) e v, 70 e S0t 1 D 28] S 2R
AR AR DEIAEIR o b VIS A OIARRE , O it R I RIS A e 8 R ™
Ho A A TR A, R G KR B R AR, SRR,
MR, AR TR R AR N F o ARSI AT T (22~33°C), BEMER. W
HARES, s Bt 4 B SR, T /KRS SUAL T 2 B B B, D 3 S04 455 1107 T e Ok
AT

IKFEA R A BRI g, — BUR AR, FalR S RIpa IR s, H
WA 77 BB BT B iR KRG 240 2% 0 1 5 IR 280
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1. 1. 3 KiGmARMEMBRHRMER

M LA 7K R A0 45003 1 0 5535 B S B R B, AT 28 /K R 40 2% i 1) R e
fEsE, FOPU SRR B IR K R AN SR A B A RS . DRIk, KRB AN 4 P
(R G78 FH T i A R B R /KRR SR B R IR TR, WK ARG 40 2503 1
Jo T B0 RN K RGBT st A LB S FOAH LA F IR 207 At DB L e B B0
FLEL, WA+,

AAT: FE] A &1 3% 7K R 40 B P 4% SR (10T 5 K 22 B AR O i K o S e e
T3 A2 BRAE AL EET T 1T, T UM IR 23 T AR LRI T, R )t AT KRR A 40
(RIAH DGR DR TR 5 A7« e B LA A p i Dt VT 15 3 PR e e DR 2 ik 15 s 4 40 i
PR AR o JEAER, Xy T ) T AR T — L8 13k e -

SR N DA e R A 45993 1 PSR Bl H359 T Ace8558 Al AR,
HESL T —ANEA B A R REA R T ok 225 N0 ARG I ERS
K. 1996 A1 1997 FELE N FERHZAFAIEAT TAIS M Hith285E . R t WKk, &
£ DR 10 J 2 MR A A X TR ALy R A 46 Pt SE D (QTL) HEAT T 5824
Bro JERGIUH 114N QTL, 234 T 28 1. 2. 3. 4. 5. 7. 8 F1 11 S4eeafk I,
RN/, o K2 R0 S A L TR B UM SR AR Ace8558, R T
55 3 FNE 4 SR EIK 2 A QTL (BT S5 A7 ik DR800 518 A< H359.

S AR A5 R BT S B VA 4 B (TR 4N 450 ) 1) 7 A RIS o5t ol 11
86 LSRN SEAN T P BEA, [N SSR ARid /KRGS 2 Yt i) RU279~
RM154 Z [EJRS I3 1 AN S5 KFEA AR PR S QTL, L rT iRt A6 2 AR S (1
13. 7%, HontEBow 4 0. 9576, K B HUREA L & .

RS LAY A o A Tk R 124 B i B 1K 1044SSRARIE, Tl PR IE A
TG BT R RE 4 AT 4 4% TR P 25 DX R HBB ORI 5k R 20 20 e kA7 43 B, IF
ZhE G I A I B A TR 1 | KRB A B B DL S K ARG SRt £ [ i ) 2 1k Ll 4 L
XTH35IRIEA AN S BT QTLIEAT 73 Mo 45 RAR W], HUm LS5 HE P AR H359R 11573
AR B PURSEAAce8558 I HTIEQTLIX B, 14K H Bii SR ARH359 [P PEQTLIX B,
UESE T 2 HO A 4 U EQTLAT D e AL I Wl SEPE . Rl 2 A R, HZER G4
— 5N T EQTLINPUIR AL N, BIRERS & H 04l 400 10 S

XA SN G B BT 231 A 2 A5 T3 T FORE T Bk R, etk 1 /KRB o vk
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25 BRI ik DA 11 [ R S AR B0 231 7 R 7 T AR o {ELRE WA A0 250 5 7 2
FELAE I 7 70t S A5 5 e L, st D0

1. 2 KBEQREFMARHER

1. 2. 1 KEBEARAFERHEARAEMZA
1. 2. 1. 1 KBEQRAEF

FEL AP R 11 A 2 S 5 DR 0 2 P 5 sl R e 1 2R 1 20 AT A A 31
GERLIATS BE R AR KB 2R, SRR BTN R R 8 1 R4 2 AL I T
2.

ML R A 2 i 9 32 AR P /EFU R JT (Arabidopsis thaliana) 17K # (Oryza
sativa) PURPRECHEY) . 2000 5212 J1, 56, Defi IRk 5 E A HH A0 m o 3 D]
Y SEAERES, 2002 4R KR IE IR 2 24 F S A T K sl (0 —4F, 2 2 [
R} 28 M Syngenta 23 v FIRF 28 53 3l 56 /K RZ AR 3% i MORLRE FURE AR 55 PR 2H AE 4E
B i, kg H AR B R RE 2 5 SO A TORERA 35 15 RS 45 e (0 4
(K142 751 LA BRI RERERERE IR 1) RS An S A B 0, WA e 3 D 4124 9 1 S
—ANTE LR

SR mRNA % 55 I 2 1350 RO RPN A2 f] B (RO I o B PRI 21 AN AN A T A 2%
RS A R A, SRS E A SRR R AR 0, 1T R 1 SR AT B AT
(R3S B R, Bl A A I R L Bh A8 (0 B3 b R 1028 Ak, 28 1 A £
ZJa BATRDS ST  Feas FAH TR AR FHRE ), TR)Is ik BAT 0 A R 3R A
JINIRIRE ST BRI, AT ANER 5 2 00 4 B0 e o B B R s A AT Al 7, B
T RER (LT E 9T, A S 03 X 2B ay R RUAS 0 S48, A it 3 (R AR 5
TG A A BEER BB %

BT % (Proteomics)  — ]2 FH R NE 2 35 J1i /R 42 B (Mare Wilkins)
FE BRI (Keith Williams) 761994 41 U4 HE, I FH Wasingers * 55— K76
R A o R A A 2 LR A I S 5, MARARER (A SR L, #E—A
IR < BB BN A0 2 iy A S5 1) 2 UG B3R R e B A o0 378 5 0 AR T T 1 7
. ORI GE, RO (Proteome) #5123 H 4] (Genome) RIS M4
AT S A AE 2, PR . U e A R AE e I 2 BTl 1 4
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B, SENAMEARNL, B&ORIERD—ADHE, EARRMELET, F
—AEDR AN R AL PR AAH R o 10— AR — AR S N 4 . &
T2 — A RE DRI 2 1 EL R ) o R — AN E 1 4l o i) ol B 5380 vl e o ik
DRI R, T RT3 D R PR RVRI P8 5 IO B Ui e o DRI, 2 1 54l
WIFFE A A T YA B s s — A A1 M 8 2 33T 3 [ 43S B 1 T LA S e AT D P e i
Ao AR IE R A 45 B 5 e 41408 B b B T R RIS i K

T ER T4 2A 9 JE A6 $UFE IF ( Arabidopsis thaliana) 17K & (Oryza sativa)
(RIBE RN 5 81 A AT TG A B R . 1999 4EThiellement® ' 5 42 1 3 Hi)
HE U LR T R AR A A AR A T TR A SR g, L R T SR R
W B PO AR SR R AT, WA R D2 N B A RALE I E S T R, &
FT A 2SS AN P SR B R 220 SR ) A 1 5, o JEE B i 1 B8 « B E
] PR AH ELAE PRI FUTE U AE , ih — 1T AR PR T ER TR AE fir 6 2 4
HEIB R

IKFEREPIALER430 Mb 41, ERBARTEAN, i FIHENS THE, JFH
FLHE PRI A B A B R A R DR A LA v 5 ER) TR, AT 8y S A 73 1
MG AL AP B A, K8 B B2 2 I OB W A 24

H A8 52 2 AR AR A 32 8 BLR JUAN 7 1

D REME R4 9T YR E R, ARG o6 E sy
b, BRI A AR 2= b, KRG B ks A B 10 K RE & & Bl
M. B RT/KTRE AR B PR T 235k % B, 1R RAERA . i
5 IR A AR, M Trid, R ER O SR 1 B

2) AEAEL e N B H A # 0T 90 AL 7 CRS AP AR A I 7 i)
[R5 25 5 | R B B 1 SR AP RN R IA SR A o BIF ST & R B aE AL BT (R /K
FIBT, RJ LA 85 BT 0 8 AR, [RJ ISyt ] DAERON T A P55 JBih i 14 =5 AL ol %
VCTEPS BES e SER B R A IGEl S

3) SRR R AL AT o SRR A AR A R, B IF oRg
A 2ERIE AT AR A AR PR IR R ] o Y FH 2 13 B4 2% T iR BE DR R AR 15 L 1)
IR A TR T LA 7~ S8 AR A I A B AR A R B AR L, 73 2R 5t A%
FE IR, RGN AR BT ST

10
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GiAh, AU DA ORI A 454 (UK RAERifgk, DI, mi/R kA
Ji, TERAR) B AT A KOK TR Z R AL I Tt A Tk e o Bl A /K R 45 4
DAL L KRB S e S IR AR S AR N 7K R 2R (1 AL 240 90K A TR 58, e
SHEAFH KRR KA A SRR S5 A S S IR A
1. 2. 1. 2 KEFEARAFMRAEMZA

E AT AR TOTEREARATIR S, I HAROR AN BURI AR, m2 it
(R T2 X ) 2 AR I i Bt i FLk - (Two—dimensional PAGE, fj#K2—DE)
iR o XU HIKE B 28 et (R G 25 Ly s i e 055, SR it 4
P53 BT B S5 SR 00 5% B S B IR P 41 46 43 A, T2 0 A 22 5 B I B, AT
RAFE G R T RIS B PR i n A 5 T A R e BLIn] FEK . TR
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