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Abstract: Bacterial wilt was caused by Ralstonia solanacearum. The Type III secretion system (T3S) and Type

Il secretion system (T2S) that directly translocated effector proteins into the host cells were essential for the

development of disease. There were several ways to improve disease resistance of crops to bacterial wilt, such as,

transgenic technology, breeding resistant cultivars, biocontrol, and so on.
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F B (Rdlstonia solanacearum) &= —Fh B 22 K
PR YRR, |2 016 T P L I3 AR A
HIX ,BER YL 50 LRl 450 ZREY), RIIEEYE
MRHRIRE . EEMEYREEA, B AR K
4 RE PR AL BT , SRS T R AR A PR
TR IEFH A VZ BN , i ™ A 4B R G0 Y BE SE R
B BRASBHEYREEIT . ARSI R 5
H R EOR YL XAV E AR A T EE R
TR, AR B RR RIS %,

1 FHH N EOR L

FERAEHAEE S MEXBEAIWERR
(Protein secretion system) , Bl 1~V &, Hr T3S
(Type III secretion systems).T2S (Type 1I secretion

systems )5 H 1 B8 F BOR P B UIAE K"

W7 B #A: 2007-09-17 EZHH: 2008-01-08

1.1 T3S 5ER/HEHBR M

HYEURAE FEHE D T3S KW S HELE
Ho T3S H Arp (hypersensitive response and patho-
genicity) ZER IS, RELUEYBORHAE W hp B
RAEATRER L, MEWNEY mp EENEET
— KR L, H p BEEELEHES, BT
%, BREHS &2 p BESKE KIS FI.
HHRE R 22 kb B hrp FERBESL, B
SERYH 1.3 kb 1 0.7 kb B A5 S BARLH LAY R
fiml. XPRBERKEZ M AFERBRE. Bk
hrp R SR A BB hrp LR,

hrp EEM FEDIRE R AR E M E (pilus)
MW FEAY, T3S HENIEHEHAE
AN, BRI N FEH B E A BN . B
SR Avr TBEEH SHFEEYIIGEER S

EEWA: " RE ARPEEE(G011730); T ARERE LR H (2002 A2070402) 5 B
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HARA, PR FEEMEF EEY FHR S8R
¥ (hypersensitive response, HR)® , T3S # hrp 3
HEERT ST EEHEA T EERNENEH
BB S B, MR 32 R BUR AT, Bldn, T3S 1Y
GALA (T3SS effectors with conserved GAxXALA
sequence in their leucine-rich repeats) & B i H BB
BURMEITLFE R, UL BB E GALA 3 1l
SCF-type B3 Z X E#HMIE N, TFEHHEL
LR EAMERRRT ENE A RERS

HrpG & T3S F— " EEWMHATEF, Fuf
WESHBAETSIE HpG HHN AR, FEHE
BE N R 55 (Quorum-sensing) 1, #K#i T PhcA B
W RRE, B HpG BB, EMEN
HrpG AP T3S HARER MR, REHIA
[T T3S REMEF B FRRX, WEHIAEYH
MUBEPE MR R AP 2 IR A K BEHHA Mo
Her 2= F EEENRE, TR T#H
FHERMKESEF, B4, HpG BT LLE
R HpB BEWHEF, HpB i T T3S RGfE
SRV Rm, 2 —TEENERREHEF,
HrpB Bt 5HE p BRI FHEE 25 W
) DNA Joff hrpll box (TTCGnl6TTCG)YERI ¥k
AT EEMZRE", HHE GMI1000 &) Hrp 523
% H PopF1 # PopF2 WA B3 HpB H15, BR
FURE AN IATE PopFl1 Ml PopF2,BEMEE
HWHESHEYEIELF R, RF PopFl fl PopF2 77
i, BRE A 8K o E A H B B E (Wicotiana
tabacum) A HEp ™,

1.2 T28 5F BB HBUR

RE T3S X EH R M Bom T B K, (B E RS
W T3S iRl /G, BRAENWEER e, |
RAEBEKMBABRAERYE F M (Lycopersicon
esculentum)R FRICTE4EE R G EFA W RE S, Ui
T2SAFRHENERSBRPEEEEZER, F
MR REEN T2S W FpMSN R HER, WSt
i RO . B R NEEET, XUHINE R
FEAM, FIRARIRIE, EFBFEHEYEED
BERRY, 3SHEAHGEREANRHN—$5#
MEHMUSE, T T2S K 5 A 4H i P iz 5 3 40 a4
NWFHRER LR, EHEEE Sec #%18 R4 (Sec
protein translocation) 5§, Tat %% iz % 4t (twin-arginine
protein translocation)§% % 2 41 iy i i I, SR J5 FHiE
it T2S 3 B MM il S B 5t SR B g4t . Enid 47

BIBFFEZRIA Tat iz RS0 R ] H M B B9 3L
WS T RE—2

EERENARZTEHE TS, B T2S 2 5450
KSR N E R, IR epsl BATHY
TEH, T eps] B FHYFRIE N Z VAT E H EpsR 1Y
T, EpsR HRAEMERSHIKER X, epsR &
R SIRESEEAR, BEL Rk E AR
FE I epsR B HIREITE epsI RN F1, EMi%E
KPR, AR RETMEXNEEXK
(Bucalyptus grandis x E. urophy La)tREFH B FIEA
RVEF, TABZ MR A MHERY . BARIS0R
HEMERRL LI EA MR AR R
TEE. SRASILEERI K perd B pehB K H RAER
S| REREF IR, pehd A pehB [FB} R
HH R AR R,

1.3 HelEE

BR5 T3S T T2S XM B EFIN B F L
MEEXEZWMERENEOR ). EHEK ard
dinF B RIEH 24 5MER , RERHE A BURME
e, REATRERPTEMECETFENE
YRM D, EREFRERNMY, 5%
B IR B B e B AT SRR LMk shRe T,
KEWSNBEH B, BURBE ) BB, &
M ERA M4 i A R BOR R . M
HEHBREERENE B S AR 2H
AR 76 37 3= IR B 7 K = B BOR Tt Y BR il B 221
Wang FMHAREZHERENIBNRESE5HE
Wt Z B AR AE— B R S, M T THE 40 1R 5 A EE
BB BR R A 3 25, Kot group [ A RBURHEH
¥k, group T it PEHET AR, group M4 3R BURHEE
%[23] o

2 PLHEAR R EEE 1

ZHNEY— B ZBEME B RSRR L A
R PEREEFBHEHMNE, HABR. B
B fffEE —FF VBNC R#&(viable but nonculturable,
VBNC), HE THBRFABKREITHE L P, BRHE
BHAEHAMRE, EFFEYNEREE, RS
WEMENERFREMAY,. FEIETEENNE
XHEA VBNC RZR, XA i B8 o B A6 7 52 7 BB &2
EMEREE LEPKBFEIRE BB IWER
R, M H RS, TR AN
TTEMPIE. BT, FEESR . ET IR SR
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= WIBIE F R BEEY B MR AR
2.1 HEAHR

HEABARELSSATHEIEERE, DR
wAE Y 3 F R 8Btk B S IF (Lrabidopsis
thaliana)BE A P FTEE E B A DL R SR E
B RRSI-S MRtk 3H RRSIR, ENHBHEHK
TRKERWESR, HEWEEFR, 8884 TIR-
NBS-LRR %514 38 f1 5 U4 My 3% 3% Bl 19 WRKY
#Mi8. RRSIR EEFHIEIF RANENETHE
BRI T gL, B H R\ R L SEREZE
RRS1-R 450 Fr 0, I H A4 S F MR
BLHEARH KR AN NDR1 , B 2RAE Y15 A 6] 9 JR
MILEREHMUNGESRRES, popP2 5
RRSI-R tHM KT HE, RRSI-R 5K R &
HE&MERICEEHE Y PopP2 HEEMEE
P F M, B E R EAAEEN RS, &
HREEEAREREY TR EEE R
RPLHER A REE RN ATIRESERERR
EHk.

VRN EEJLEMIEK, EfTRA BIRR
JRBE R I , I XF 2 Fp S B 05 R R A I A
FA®™, Chan P8 T SR 52008 B )3 sh T B9
VU KR E (Thi2. NFRBBIIEFHEAFMN, BEE
FEHEERE T EEINEMRENN M. [
B, TR T RERER R T, PLE K (Thi2.1)
ASTERTHRE, HRTHEKEBENEE, B
K BEP R E BB VER U ntheraca perny i)
PLBEAK D EEFAEMN, BHEENS AR AR
KHEMERESRER, Bk EEEREYF—~R
RABESRPLERIRRES

WY SHREREKBNHEEERPERT £
FPURE R, AR PR AR 5L & 740 Mo Bk b3t
A EERVEREFREMEXEENHER, THEHX
S F7 7 A 08 4R B FE & 4R, Fabienne %
RIE, ¥ A:MYB30 PR AR5 ok 108 i U N,
PR T XHEHE H RS TR E Y B 2 R 40 R R R AR BT
HPY, RREAMAE AR N C4BPRI TEHE R H
BITHT BRI RGN 4, 3 H,0, KR
B, BRENE T E SR W 288 X E A
T EH B EAE (Pseudomonas sy ringae) 5 IR IR HE K
PP, BAaP T ERABENOTERE Pyt
FERL, FREEBEERE RAERGIH:, R R
BT XHOTE B R AE R 2R R R BT,

Zhang FHFEMN LIFENEHFREPHEFETF
TSRF1 7EMHE Hh i ik, 45 R TSRF1 E#A=Y8
B T R R AR H A R, A R IR
T X E R PR

BRIz 4, Lin ERMYIURGE S ERRES
HyREER NPRI # B, BERE T BAXNEH
iR 8 AR ENHIL A, Ozawa SHLE, WH
ﬁ: P4232 E‘Jﬁﬂﬁﬁﬁﬁ E%Iﬁ—éﬁ@m 71 kDa E‘Jﬁﬂ%
RmELHRT HREENE, REREET RS
KB BERIPLERRRE S,
2.2 iR mMIES

BB BFEEN T EMERKER D, B
TR 2R A 25 35 1 B (6] W] ) 0 2 30 %o 3 R o B 1
BT, BMIURGMZEMERLLE, RRER
i A (PAL)E I i ALY AL B (SOD) T M Z B
BE TR SR, PURSHMHHRESETHRY
RBAERRFEEHAE FRSEWERH B BET
BT, ERE £ 8|48 (PPO)YF i E LY B
(POD){E ¥ K925 4k ToHA B 22 5P, Nakaho%F™
WT 11 ASEARFBREERNER S EREN
itk , KRR DR SR BERR T E AT AR A B
WA AR AR R TR HE R s, K
‘Hawaii 7996 HI1E &8 B2 , W18 B # B9 3H0
PR, HEAmRY, H  Hawail 7996° /ERA R,
BN RRBRERT DL S0 & RS AR B 5
RIWE, Laferriere K T 7 IREF M BE LR
TSGR Solanum commersonii 5 @ Fp S.
tuberosum [A}RIZSEA RN, 5 P 3 HEA T 1 4 B 2%
PR MERENRAGER 6 MREFA 5 MRARR
BB R B9BLHE , T LA 4 M 2% 38k 1 i A e
EOTE , YA 3SR IR e SR IEF S. ruberosum
ZR AT B R T o Tamura Y RA FHH
BLlkEEIHH T EFLE R (S. violaceum )T 1555 £ Rk
F(S. melongena)W )T FHREAR(S. integrifolium)PEAT IR
A RRREA, 15 B 1Y 2R 35 R BB 1 7 AL TR B 35 5E
RABBRIEMEIE

2.3 ERhE

Mutsumi 38 F 22 MEBMMAEY, £
Ah3E R i B T B M, X AR W T i B R
HNETE , BER RN RRNAEEY, mtE$
BIEEESES LB ERERE I EA R
HEMREWE, RIS (S. tuberosum) R IR
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R BRESIT R E F RBOR ) B R bR HLRE
BB B ASRTUR KSR, LB AN S
U A R 2R T AR % KB (PAL) B
B3 (POD) X £ Bt A LB (PPO) T W & 38, By 2K
VEANARRTREBERR, WBEMXEACR) T
B0igE™, Soad FHEEFHATHE P, MEZF
FIAFBE Bacillus cereus) o} 5 B BN TE RE F) B3,
FARSEZF AT R AL BB A0 R T e A ot i &
HHE A, AR AR AR R FRMR N, 2
AREIPLETE A, B BB 80% B E AR AR
R R ZE AT Bacillus subtilis) A H
BB 1085, AR TI R E A AR . Wang &
WME BTHEFBHMH X ERARE
(Pseudomonas fluorescens)i) NO B JREGTE 1, R
NO H& B, i T R T ME =Y B
2, T BRREHIEFREREY . HEEE
B aEBEA AR 24- 2 ZBERE =B 4
BEERER T IOLREMEX BT HE . DE
(Triticum aestivumy 2R IR IR H AL (Gossypium
herbaceum) LA I B 1 A= Bl BB 11
3 ¥

2002 4£, Salanoubat ) GMI1000 445, 58
BT BEREEREANF , A —2 8 HEORYLE
R E YD S RRIEBEE T &M, EET
BT LUESSMNREER A, X B An R 2t
R, Hil, ZRTESHEIRTHHNERS
o

PR E R R RS ERE R T
BT EAE VIR, SMNREE YR N RAR
KRR, TS HEEKRERRE ZRASFEERK
Fi@ AR, HFET, AT RAXEAR, B
FHE B RHESE R ST AERE SR MR
FIFH TR WS . Lasserre 4% ACC bR K
CM-ACOI J3EhT5 GUS AR HMAME, %1
HWEZ A L4 RS 8535 W )5 31 GUS
WA, BERMERMENE 8 ~12 h FiER
3 GUS k", BEASFTNHEE SRS 3 4
RS EUS 5T PPPI PPP2 . PPP3 3% 363 5 F
SRR B (B R ) KR BB DR
T hapin FHFHF

FHRR B A (PFLP) M B R M B & A
(HRAP )i 3 55 ) B 88 502 1 T s % 2k R AE )

M EMBRRIRE L BER, BREETR
=, 3FRKE pflp RUEFAWEKRPRELED
HIRW, 3 BB 5B IR, 3Rk pfp EHR
HITE R P R R E R IE I , X 270 40 T8 B Pk
W3R, HIEE T AEE PFLP B8 T ALY 40 e b i%
PR R 25 A K P, AT 55 A 8 M 40 e I
(HCD), {B & PFLP M K LT E hapin B3
HE R N BV E A 5 harpinPSS A E
YERS, 3L A BRI RE A £ AT A B8 AR ThRg
BB PR B R AR, DT 3 58 AR MU Y, hrap [ Z 5
T 2R YA F AR Y, 78 hpN 58738
K% hrap LIS, HRAP B R BRI, Ui
B HRAP 338 HR FHKE hapin® ™,
BB N HXERNESREGERER
FRRIRAR ISPt T RE R BB M PLR k. R
FEHIEE PPP3pflp Fl PPP3:hrgp BB 5 BIR
BB R BF, IE T F A& A PPP3:
pflpmos Tl PPP3:hrap mos WIW 5 BIF R K,
I IE 78 ¥ 17 3 W (Capsicum anmuum’) T ¥ B
(Bucdyptus)J % EHE T, Bai, RIISHRBTF
AEMERHEREAY, AR GEARE R
MAGHSER T HEEEEBN R AEZIRER
BRI} pflp 7 hrap 7 )5 3h3R 35, T HFRE =W
PFLP il HRAP #HE/EH, 51 R B EEUR N, I3
Y B SRS, FREEHBEA T EUR
o
it EmBAREZRERBRERINEFPRETH
ZEREN, FRILE!
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