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WE. [8wW)Y KB4 IRE (Xanthomonas oryzae pv. oryzicola, Xooc) Wy hrp (hypersensitive response
and pathogenicity) FEF %AW Kk oy A 53k 2 4% (type Il secretion system, T3SS), ¥ BimMR N T iE
NATG A, {2 Xooc Wy hreJ 3P 7 B0 1M B 1E F W\& W55k T3SS bR E, HAWRH., [HiE]
AR RAREATIE R B E B Yooc W hres FEEBHAT T ok, [HRY KI hred REKFRAEARG L BRMEE
JAFE LW R Bk ik f . BEENAERE R, Hrel &A@ N jﬁﬂaﬁ‘é EME T 5 HreC BAE, Hred &8 C 3555 45 A3
W5 HreV BAF, &7 Hrel B EBET T3SS R BN ABASMEZ . b EAMERE T, SKBEESME g
JEEERGB N hre R RIKE hre REREME LI HR BR 6k ) FnfE ARG L BOR . RT-PCR R E TR,
hre] Wik hrpX FERPE, hre/ XRREEARWBRN T hpal k. [E®]Y hrel 2 HZ AR %3G
BERMEmETE LA RRGXEET, HEETWEE T 13SS RENH K.
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HrcJd is Involved in Type-III Apparatus Formation of Xanthomonas
oryzae pv. oryzicola for Hypersensitive Response in Nonhost
Tobacco and Pathogenicity in Rice

ZHAO Wen-xiang', HAN Yang-chun', CUI Yi-ping', ZHAO Mei-qin', LI Yu-rong',
ZOU Li-fang®, CHEN Gong-you'*

(‘College of Plant Protection, Nanjing Agricultural University/Key Laboratory for Monitoring and Management of Plant Diseases
and Insects, Ministry of Agriculture, Nanjing 210095; *Department of Agriculture and Biology, Shanghai Jiaotong University,
Shanghai 200240)

Abstract: [Objective] Repertoires of pathogenicity effectors in Xanthomonas oryzae pv. oryzicola are injected into plant cells
through type-II secretion system (T3SS) which is encoded by the zrp (hypersensitive response and pathogenicity) genes, but it is
unclear what roles the hrcJ gene plays in pathogen pathogenesis in rice and in T3SS formation. [Method] In this report, the hrcJ
gene was knocked out by marker exchange method. [Result] It was found that the mutant had lost the ability to trigger HR in
tobacco and pathogenicity in rice. Protein-protein interactions, revealed by yeast two-hybrid system, demonstrated that the
lipoprotein domain at N-terminal of HreJ interacted with HrcC and the transmembrane domain at C-terminal interacted with HrcV,
indicating that HrcJ was a linker protein between the inner and out membranes of the pathogen cell for T3SS formation.
Complementation assays in planta showed that either the deletion in the lipoprotein domain or in the transmembrane domain did not
restore HR induction in tobacco and pathogenicity in rice to the hrcJ mutant. The reverse transcriptional polymerase chain reaction
(RT-PCR) revealed that the hrcJ gene expression was regulated by the ArpX gene and the expression of the effector gene hpal was

not affected in the ircJ mutant. [Conclusion] These results suggest that the hrcJ gene is required not only for HR induction in
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tobacco and pathogenicity in rice, but also in T3SS formation through which pathogenicity determinants are secreted into plant cells.

Key words: Xanthomonas oryzae pv.oryzicola; hreJ; type-lll secretion system; pathogenicity; hypersensitive response
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CAT 502 SCY 5 22 Bk R 2 s ot 4 v A Al
T EMPIET E BRI N Chypersensitive
response) A FF LAY LINEUHYE (pathogenicity) J2&
B Arp SEDRBEE 1Mo SO RN i Arp
R A5 G 0 1 TIT2Y 29 9 R 48 (type 111 secretion
system, T3SS) Zpbiizit N5 L4, T+
R R AR AR AT 25 R SE R e SN,
T AT 1 B e SR A KO Car AWFoe it e ]
Xooc 1) hrp FENFR A0y hep FEFER hrp RS 3N
IR, K0 hrp FERITEH 27 A hrp BEPIR R, e
45 9 > hre Chrp-conserved) « 10 /> hrp F11 8 /> hpa
(hrp-associated ) &KV, AR 4% 2l A 4955 J5L 4 147 241 ik
T3SS HE M 45k BRI RSP EAEN, HreV AL
HrcT. HreR. HreS JEHE G, A7 7405 )N E,
HreC 2 AL T A B (KM S5y 7 ilsd T3SS
PEE W R T HreC JF ZEMHE N B = 41 L BE 11
Hrp pilus st ", 1 4541 37 240 g ok
{7 %' E (translocator) () HrpF A7 HE AN 77 3= 40 My
Hpl4 TR U (Pseudomonas syringase pv.
syringae) WIAHIGHHFUEE R 7R, Hred AN T 401w
Py A2 U0 DAREFFT DN Y (AR 493 s 4
Hrel & (A& WAl 5 T3SS 2043 A1 BLAFE H I AE S0 v
R VER, AN . KRR AN B 1 4% B AR o
J TR FE A= 00 2 (Xanthomonas oryzae pv. oryzicola,
Xooc) 5, UTAERALH E g 7R IX AR AL T A
Wi, BRESCRKAG B2 4 T LR de ok
BT A Xooc W) hred FEPRIAEEUM P H A 1E
N2t T3SS RE ML, ABFFId 5L bR
J2 BT Xooe K hred JEN,  RIL hred S8754A
FE7K A 3 B0 PR 5 A K0k HR IR RE
o IR R GE, W75 T Hred HEH N g
WAL S HreC SEA TAENTHM); Hred 8 C
i L i IEIe 5 HreV BAERTTR ). XA RE—248
7 Xooc T3SS & IR B LA KA 11 S00 M 114 H
eflt TR AR

1 #R5R%
11 k. FRRFUEYAR

AWEFCHT I ORCRT B AR LR 1o KAB 4 B BT
AT NA AR NB ARG 7R AT, BT 28°C R
F5, KA (Escherich coli) T LB 3R, BT
37°CNE IR, BRI AN E RIS AN E
% (Ap) 100 pgmL”', £ HE (Km) 25 pgmL’,
FIFESE (Rif) 100 pgmL™ . ME S FHA Nicotiana
tabacum L.cv. Xanthi, /X¥ (Oryza sativa) 255 b
Tl IR24, B mURNV R 2743 T A A3 127 258 % AR AT
T 1 AR K i =
1.2 EFERF. PCR 3K ITSEMK

Xooc HMLRFEKRFENA DNA $EHGAF &0 T
Axygen AH], & RNA $#HGAA &% T Roche 24 A,
S SR FINE T TaKaRa 23l o 34325 | pMDI18-T 2%
PR RN FREIE N VI Ex-Tag BEFT DNA marker
T TaKaRa 2]« Southern blot fTH DIG ik &
It} Roche A ). MIFH Invitrogen A F] 58 1%
B0, PCR U4 66 RE T T Eppendorf 23 H] .
BB A% AR ST Bio-Rad A H] .

WG G023 Xooc [ hrp JEDIFEEH1)

(GenBank AY875714) ¥t &R (/8
5O A AR, WK 2.
1.3 hrod RTRHIGE

I3 LA hre1-F A hreJ1-R LA K hreJ2-F Rl hreJ2-R
2 X519 p6hrp JFRI 1545 3 BamH 1 -Xba 1 Fl
Xba 1 -Sall 2 > DNA 7B, K733k 220 bp A1 630
bp. 2 > DNA J Bear ol diA TR aifh s, wid T,
DNA E4%RF43%, L hreJ1-F A hreJ2-R 4514, LA
RGP NN, PCR & A3 B hred HEIK 765
bp MIEE F B, 4 BamH 1 A Sal 1 B 4040 5 v
F| pKMS1 #ofhrfr, 15 2| EHE K pKMSAhreJ (£ 1),
JFURE DNA 44k 5 HLE N RS105 (RSS2 54 iarb, 7
PSCHERI19], WRERCT AN REREY) NA [EfAER IR B
HATH — A, AR S T IO NB W
BT EE SR, BUDVRIRIRC T 10%BERE (1 NA S
b, KA e 7347 PCR A1 Southern 2448 B 4IF »
Southern ZXA2 43112  Roche 1) DIG A7) & Tt
1.4 hrcd BEREERK K ERRIME

FIH Smart 4 C(http://smart.embl-heidelberg.de/)
M Hreld 35 A S5 ARAE L5 M8k, LLUTORE p6hrp
ST, DA 2 RS 08 0 Y. Hred 4 11 45 635007
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Table 1  Strains and plasmids used in this study

BRAREUBTRL Rk ek
Strains or plasmids Properties Source
Yeast

AH109 MATa, trp1-901, leu2-3, 112, ura3-52, His3-200, gal4A, gal804, LYS2::GAL1ys-GALI74-His3, Clonetech

X. oryzae pv.oryzicola

RS105
ARhrpX
ARhrc]
CRhrclJ-A
CRhrcJ-B
CRhrcJ-C
CRhrcJ-D
CRhrclJ-E
CRpUFR034
E.coli
DH5a
Plasmids
pMD 18-T
pUFR034
p6hrp

pKSM1
pKMSAhrc]

pGADT-7
pGBKT-7
pGADT7-T
pGBKT7-53
pGBKT7-Lam
pA-hrcC

pA-hrcV

pB-hrcJ-A

pB-hrc]-B

pB-hrcJ-C

pB-hrcJ-D

pB-hrcJ-E

pUhrcJ-A

pUhrc]-B

pUhrc]-C

pUhre]-D

pUhrclJ-E

GAL2y4s-GAL2 1474-ADE2, URA3: :-MEL1 y45-MEL1 1474-lacZ

R 5, BpAAY, d[E 2 5 /NP Rif, wild type, Chinese race 2

FIHET- T, RS105 [ hrpX FENEIERSEAE/K Rif ", the hrpX knock-out mutant, derivative of RS105
FIAETF ", RS105 [ hreJ BRI S A5 4R Rif', the hrcJ knock-out mutant, derivative of RS105
ARhrc] ) pUhrcJ-A #:45F ARhrel with plasmid of pUhrcJ-A

ARhrc] ) pUhrc]-B $4F ARhre] with plasmid of pUhrcJ-B

ARhrc] f#] pUhrel-C #%4F ARhre] with plasmid of pUhreJ-C

ARhrc] f#] pUhrel-D #:45F ARhrel with plasmid of pUhreJ-D

ARhrc] [¥] pUhrc)-E #45F ARhrcJ with plasmid of pUhrcJ-E

ARhre] [f) pUFR034 #4F ARhrc] with plasmid of pUFR034

¢901ac ZAml5, recAl

Ap', pUC18 derivative, TA cloning vector, 2 692 bp

Km', IncW, Mob+, LacZa", clone vector, 8.7 kb

RIEE", &4 hre J 0 hrp FER R 2 5] pUFRO34 _E (1) FURE
Km', the core Arp cluster including Arc J gene ligated into pUFR034
Km', sacB+, mob, oriV, derivative from pK18mobGII, 6.4 kb
RIREE", WP pKMS1 TRk hre J 2R TR

Km', a 850 bp fused fragment with a 765 bp deletion in the /rc/ gene ligated into pKSM1
Ap', GAL4 765331y AD, LEU2, HA epitope tag, 8.0 kb

Km', GAL4(1-147y DNA-BD, TRPI, c-Myc epitope tag, 7.3 kb

Ap', SV40 large T-antigenss 70s)in pPGADT7, LEU2, 10.0 kb

Km', murine p5372.390) in pPGBKT7, TRP, 8.3 kb

Km', Human lamin Cg6.230)in pGBKT7, TRPI, 7.9 kb

RANEHER" &H hreC 1) 1 824 bp Fr BRI Ndel F1 EcoR1 ¥ %] pGADT-7 L) Frk:
Ap', a1 824 bp hrcC ligated in pGADT-7 at the sites of Ndel and EcoRI
HONHBE O hreV 111938 bp )1 BURIH Ndel #1 EcoR1 #4423 pGADT-7 11 5TkL
Ap', a 1938 bp hrcV ligated in pGADT-7 at the sites of Ndel and EcoRI
RIBEZRT, EFH hreJ-A 1 765 bp [ BIAIE H pGBKT-7 L1 Jioki
Km', a 765 bp fragement including hrcJ-A ligated into pPGBKT-7
RHHEE, &F hreJB 1Y 175 bp Fr B E ] pGBKT-7 L) 5k
Km', a 175 bp fragement including /rcJ-B ligated into pPGBKT-7
FRIAFEE", A hreJ-C 1 738 bp Fr BL @ 2] pGBKT-7 () ik
Km', a 738 bp fragement including ArcJ-C ligated into pGBKT-7
RIBEZR T, EFH hreJ-D ¥ 741 bp J BIMEEH) pGBKT-7 1) Jioki
Km', a 741 bp fragement including ircJ-D ligated into pGBKT-7
RHEE, &F hreJ-E () 851 bp A BAEES] pGBKT-7 -1 ki
Km', a 851 bp fragement including /rcJ-E ligated into pGBKT-7
RIBHFZE ", AT hreJ-A 11 765 bp J7 BUHEF] pUFRO34 L[ kL
Km', a 765 bp fragement including hrcJ-A ligated into pUFR034
REFE, A hreJ-B 1M 175 bp Jr BUWEE S| pUFRO34 L1k
Km', a 175 bp fragement including hrcJ-B ligated into pUFR034
RHEE, EH hreJ-C [ 738 bp Fr B E S pUFRO34 ) Ji kL
Km', a 738 bp fragement including /rcJ-C ligated into pUFR034
RIS, AT hreJ-D [f) 741 bp J7 BUHEF] pUFRO34 L1 KL
Km', a 741 bp fragement including ArcJ-D ligated into pUFR034
REFE T, A1 hreJ-E (1) 851 bp JT B E ] pUFRO34 LK) Tk
Km', a 851 bp fragement including hrcJ-E ligated into pUFR034

ASZHYEE This lab
ASZHE This lab
A5 This study
AHBFFT This study
AHBFFT This study
AHFST This study
AHFST This study
AWFFT This study
AWFFT This study

Invitrogen

TaKaRa
AS2HG % This lab
XHR[7] Ref [7]

ARSCHG % This lab
AWFFT This study

Clonetech
Clonetech
Clonetech
Clonetech
Clonetech
IS
This lab
A
This lab
ENTI
This study
ENTIS
This study
BRI
This study
ENTI
This study
ENTIS
This study
BRI
This study
A
This study
AT
This study
BRI
This study
ENTI
This study
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Table 2 Primers and PCR amplification conditions used in this study

519 Feal CRANZoRMEDIAL 2D MY TR FED I S SEARIR [H)

Primers Sequence5'—3' (restriction sites underlined) Enzyme sites PCR product Annealing Extention time
(bp) temperature ('C) (s)

hpal -F ATGAATTCTTTGAACACACAATTCG 415 52 45

hpal -R TTACTGCATCGATCCGCTGTCGTTC

hreJ -F ATGCGCGCGCTGAGATACCTGGTGG 480 52 45

hreJ -R ACCATGCTGGTCAGATCGCTACCGA

hreJ1-F AATGGATCCCGAGTGCAGACGGCGATA BamHI 220 51 50

hreJ1-R TATTCTAGAGTGCTGGATGGACAACCACG Xbal

hreJ2-F AATTCTAGAGCTACTGGTTCTTCACCAGCGTCTG Xbal 630 55 45

hreJ2-R TAAGTCGACGCCTGCTGTCTGTTCGCGGATG Sall

hreJ-A-F TAACATATGATGCGCGCGCTGAGATACCTGGT Ndel 765 58 50

hreJ-A-R TATGAATTCTCACCCGGCTTTGCCTTTCGTCG EcoRI

hreJ-B-F ATACATATGATGTTGGCCGCATCGGCACCGCC Ndel 174 58 15

hreJ-B-R ATTGAATTCTCACCCGGCTTTGCCTTTCGTCG EcoRI

hreJ-C1-F  TAACATATGATGCGCGCGCTGAGATACCTGGT Ndel 594 58 40

hreJ-C1-R AATACTAGTCAACTGCGCATCGCTCTCCGCTC Spel

hreJ-C2-F  TAAACTAGTCCGTGGCCGTGGTTGGTCGGGTG Spel 144 58 15

hreJ-C2-R TTAGAATTCTCACCCGGCTTTGCCTTTCGTCG EcoRI

hreJ-D1-F AATCATATGATGCGCGCGCTGAGATACCTGGT Ndel 624 58 40

hreJ-D1-R TATACTAGTTGAAGGTCTCGGCGGTGCCGATG Spel

hreJ-D2-F  ATAACTAGTGTGGTGACGTTGTGTTTGGCGGG Spel 75 58 15

hreJ-D2-R TAAGAATTCTCACCCGGCTTTGCCTTTCGTCG EcoRI

hrcJ-E-F ATACATATGATGCGCGCGCTGAGATACCTGGT Ndel 693 58 50

hreJ-E-R TAAGAATTCTCACCACCAATACAGCGCCGCAG EcoRI

DNA H Bt 0514 hreJ-A R Hrel 3543 45 Ky 1)
hreJ-B+ hreJ-C hreJ-D Fl hreJ-E (B 2-A) . FIH
DNA-star #/E/3HTiX e DNA A BAE SRS 8 1 R I
ORFs, 4Lt HreJ-B 55¢#£ (1 Hred B2 AAALL, SR T
N i 1—197 f7 % ERR, Hrel-C #Kk T 199—207 4
MR HEMR, Hrc-D KT 208—230 7= KEIR,
HrelJ-E 62K T 231—254 fi 2855 (B 2-A) « FIH]
Nde 1 —EcoR 1 i 553 5% hreJ-A. hreJ-B. hreJ-C.
hreJ-D Rl hreJ-E ¥)i:5) pGBKT-7 #ifk I, 2 3HN
HEHHEA (KD
1.5 IhgEELH

¥ hreJ-A. hreJ-B. hreJ-C hreJ-D F hreJ-E 4
BamH 1 -Sal 1 BV )5 v B3] pUFRO34 #fk I, 153
RIEALRR (R 1) BN hre FERFRAZR ARhrcl
RS A, RN IR A (R D .

WXL e oAb FAE S AN BUE R NB B 7R
B R AR IR H 10° ofw/mL, FIFHJCER ki o 2%
FERRBE NIKREFINE L . KRR (14 d W) B3
B2 AR, 3IRER, 3d UWEKEUER: M5 L1
SRR ARG 24 h 2 POBER o ZKAB AN B A KA
W, MR — R R WA NIE 1d. h
TIE AR A KR AL P A K AE S, AT 0.5 em® 4T 4L
FRCER S AL, R EEET 1 mL 1
TCBRZK A, TR 2208 R R S5 B 100 uL ¥R AR TE
B AN RK NA PR, 28CTRER3—4d
JE BB TE T AT . BEAL LR 3 SKoKFEM B,
23
1.6 BEEEARR

fZ M Clonetech FEREX AT HAETMH, ¥ E 4R
i pA-hrcC. pA-hrcC 43 7| #1 pB-hrcJ-A. pB-hrc]-B.
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pB-hrcJ-C. pB-hrcJ-D. pB-hrcJ-E HEATHHIA A, A
N 'E pGADT7-T M pGBKT7-53 1F Ay BH X},
pGADT7-T M pGBKT7-Lam 15 & M1 X} B, #54k
AH109 [ R}, SR J5 ¥ A1 T+ SD/-Lew/-Trp/-His AR L,
T 30°CHEIERFE 4 do PRHUPHPE AR SD/-Ade/-Leu/-
Trp/-His “FAR FRIZ, 30°CHEIERFE 4 d f5, EIAE
SD/-Ade/-Lew/-Trp/-His 15780k EAK I BAYE e, 1F
AT B-gal WETEASIN . WEREEZE Z buffer/X-gal A5,
76 8h R EAREE, EPBHPESE R,
1.7 RT-PCR

Xooc HHHRAE hrp S H5353E XOM3PI Az K
16 h JFEERIK, #4M Tripture #/EFM (Roche 24
A PRHUE RNA, 2B IR R Ak Al i, 436
HSE T R g, %M Reverse Transcripase 17 & (17
154 B cDNA. LL cDNA B, 53 5IFIH 5149 hreJ-F
F hreJ-R LLI. hpal-F R hpal-R (£ 2) , PCR 14
hreJ 1 hpal JEN . L 16S rRNA NN Z:, #fisE cDNA
BMORE . 4F 25 pL PCR R NAAZRH, Ex-Tag 1 U,
GC buffer 12.5 uL, 25 mmol-L" Mg*" 2.5 uL, dNTP
Mixture (4% 2.5 mmol-L™") 2 uL, ¢cDNA 1 ng, 514 (20
umol-L™) % 1 uL, JIKHE/KZE 25 uLo. W 41F: 95T
FiAEPE 5 min; 94°CAEME 50, 52°CIE-K 455, 72°CIE
it 45's, 35 AMEIF; 72°CASIEAH 10 min. PCR /=4
1 1% R B e e A o

2 HERESH

2.1 hrod BEERTIRHIMEF S FIUE

220 bp 765 bp 630 bp
1

F1-R
<
I

PR hred FEIR 765 bp HIRLS Bt (728 220 bp
MR 630 bp) f T H AR TEH & pKMSI |, 313
Mk pKMSAhred, P H G TR A TR PE RS105
W, AE SRR Km (PRSP IR IE, RT3 T4
b 2 UK FYRAS B iy 2Kk 765 bp ) hred e RISk 5845 44
ARhre] (B 1-A) . JHZZiEM EWs4 ChreJ1-F)
RUAT 5 () R 51 ChreJ2-R) S5 B A2 TR R S AR A4 3k
AT PCR 1, 25 L B /R G E 2R T 765 bp(E] 1-C).
RS F B 220 bp () 2e i VEREEAT Southern 7%
T, HEREIR, RABREEALT 765 bp (K 1-B)
XYL, AT EIRAT T IE#AI hred FER R 5247
NS
2.2 hrod ERFEREEKEZIREEKTELBBUR

MHANEMEE L HR A REN

IKFERH R EBpp g REIR, hred FERIZEE )5,
Xooc YR T /KRG L= ALK BHER I BE S (B 2-C)
FIFEAERF F M5 HR WOk AES) (B 2-B) o KFEHG
MR AT AR e 45 R o, 5 B AR Y B AT
Le, hred BERSARARLE ARG i b AR K fRg ) B3
N (B 2-D) o S hred FER LA N 8K 5
PEAN hred FERI 544, g5 0 HIR, Hrel-A RGBSR
hreJ FERAE KRG F 800 PRI B0k HR W,
[16E S LR AE KRR AL 2 AT 15 B A R bk —FE AR
KHe ) (K 2) ; Hrel-C M1 Hrel-E REVKSE hred FEI5R
ASAALENR R _E ) HR SN R 20 VK 82 A KR L i 30
P i H IR 2 A Dh BEXR A Hrel-B R I 15 I 1l fit

bp

bp 2000
2000

1000

1000 750

A: hred BEPIEIOL TR REE L 1-F A1 1-R LUK 2-F F12-R 4350000 hred BRI Ze s i AT 3 Y (¥) PCR SIRLE, hred JEBHZi47 2 A B S AR R R A2
[RVEAS ¥ G, hred BERIBERR: B: hre 588 4K1) Southern 2848, KN B MAKE I 4] DNA 28 Pse 1T B P15 LA 220 bp [ 7c 38 A #R%, 34T Southern %
A5 C: hred FERFR R PCR AL 1: BFAERIPRE RS105; 2: hre] 544K ARNrel; 1-F: 514 hreJ1-F; 1-R: hreJ1-R; 2-F: hrcJ2-F; 2-R: hreJ2-R;
P: Pst1; M: DNA marker

A: Schematic process for the construction of the ArcJ knock-out mutant. The primers of 1-F and 1-R, and 2-F and 2-R indicated where the left and right flanks
targeted the /ircJ gene. The hrcJ gene was knocked out after two homologous crossover events occurred; B: Southern blot for the 4rcJ/ mutant. The Southern
hybridization was taken with the left flank of 4rcJ gene as the probe after the genomic DNAs of the wild-type and mutant were digested by Ps; C: PCR
analysis for the ArcJ mutant. 1: The wild-type strain RS105; 2: The ArcJ mutant ARhrel. 1-F: primer hrcJ1-F; 1-R: hrcJ1-R; 2-F: hrcJ2-F; 2-R: hreJ2-R; P:
Pst 1 ; M: DNA marker

1 IKFERBURE hred RERRMEFIS FIIE

Fig. 1 Schematic map and molecular analysis of the srcJ mutant of X. oryzae pv. oryzicola
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IIAA 198 208 231 254 T CHEV
Hre J-AN| 1 [ e Ic + +
Hre J-B NEEL_JC - -+
Hre J-C N| 1 [E28] I + +
Hre J-DN| 1 N + -
Hre J-EN] 1 [ Emc P4

B =
= 1
- —

=g 6 1 8¢
EE 1071
o= 9
23 g zafpm—d
i
Ue 7
FE 6 it
g E 5 = _.. D
gz 9
. 4 % " o
a3 54 3

0 1 2
$EB0 1 (A] Time after inoculation (d)

A: hred SERBUIHHTRE R B: AKRBARON B 7EM S FHOR HR g

FIRIMSE s Ce ZKFESR T W LE P WK AR LB A BEAEAR B8 77 PRI A 5

D: KFEHBEIN R hre] FEAARTERTEH LT ALK BE I I : 1: RS105:

2: ARhrcJ; 3: CRpUFRO034; 4: CRhrcJ-A; 5: CRhrc]-B; 6: CRhrc]-C;

7: CRhrcJ-D; 8: CRhrcJ-E; 9: NB H5FEM

A: Schematic map of the constructions of HrcJ mutant; B: HR induction in

Xanthi tobacco; C: Water-soaked symptoms formed in rice seedlings; D:

Bacterial growth in infected tissues of rice; 1: RS105; 2: ARhrcl; 3:

CRpUFR034; 4: CRhrcJ-A; 5: CRhrcJ-B; 6: CRhrclJ-C; 7: CRhrelJ-D; 8:

CRhrcJ-E; 9: NB medium

B2 Hrcd RERIMIZF] hrod REVRFEKTE IR24 ERIE

5 1 A R FEXEEE Xanthi _E i3 8= 2 B9 E

Fig. 2 Schematic map of the constructions of HrcJ mutant and

pathogenicity tests in rice (IR24) and HR induction in

tobacco (Xanthi) triggered by the /irc/ mutant

] HreJ-D WIAGEVK . hred FEDRIAE K FE L 1) 850 P Fi
TEMHRE B3O HR ROViIfRe ) (B 2-B, B 2-C) o iX
KW, hred BEDZIKFESC DR B A0 /KRS b AT 80w it
AR EOk HR Jrab 751, JF H Hred IIRE 1Y)
REABIC I 225 B 5 ) i 7K R 4% DR BT ER R M e ) T
o
2.3 Hrcd AR5 HreC # HreV ZERMHEEERA

H 4 Smart #F (http:/smart.embl-heidelberg.de/)
T, Hred BT 2 NS5, Hreed "™ R E 45
PSR Herl? 2 Jy i B s Mtk (] 2-A, 18] 3-A). P
BEXUZRAEH B-gal K& R EoR: BB Hred S AEE
A5 HreC A HAE, X A5 HreV 8 A BAE; AN HE,
Bk N e A Th gk Hred™® 19 Herl-B L AEL
HreV HAE, Tk R ESIREE R Her?* ! ) Her)-D 25
MY e HreC A HAE (] 3-B, E3-C) o iXEH:

HreJ [N 3 I 82 11 D) o2 &5 HreC HA #1145 Hred
i) C Il B 45 M e Y9 HreV AR TR i o

10AA Hre C Hre V
| 198208231254
Hre J-A N T [[F2] Jc +
Hre J-B N[ |c - +
Hre J-C N| ] B Jc <+ +
Hre I-D N[ T T _Jc -
Hre LEN | T (B + +

A: HreJ M5 HreC FI HreV HAEZ5 9 B: Hrel Y5 HreC M HAE A
s C: Hrel 5 HreV MIEAE KA. 1 FHYEXTE, 20 BAPEXTE; 3:
pB-hrcJ-A; 4: pB-hrcJ-B; 5: pB-hreJ-C; 6: pB-hrcJ-D; 7: pB-hrcl]-E
A: The result of HrcJ protein interacting with HrcC and HrcV; B: Hrel
interactions with HrcC and its detections; C: HrcJ interactions with HrcV
and its detections.1: Positive control; 2:Negative control; 3: pB-hrcJ-A; 4:
pB-hrcJ-B; 5: pB-hrcJ-C; 6: pB-hreJ-D; 7: pB-hreJ-E

B3 BENRAZRLNEHcIERS 135S A EH HreC
#0 HreV B EELLR PR1ESEFERY B —gal 423

Fig. 3 Interaction detection of Hrc] protein with the

components, HrcC and HrcV, of type-III secretion

system of Xanthomonas oryzae pv. oryzicola by

yeast two-hybrid and -gal assay
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Fig. 4 Expression of the ircJ and hpal genes of Xanthomonas
oryzae pv. oryzicola examined by RT-PCR
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