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TR DL B S A U 52 /) T B Ve 18, PR okt e
T3SEs YT RE K HR ¥ A2 % -0 5 06 JL v 5 4
PIHHEAEF 2 CE S,

xopG FHEH 42K 468 bp, i 155 P& LR .
XopG 1 # il XopQ-XopX 15 5 1) 7K FF 6 22 Iy &,
Deb S50F 57 £ B XopG 5 XopQ. XopX ¥JFF7EAH
HAERY 2, AHEHFCA 1k, XopG E/KFEH Y H.
VEREFREE TR 2E

ARHFFEXRT XopG HEAT T W5 B 2440 #r, R
WAL R B F IS T 00 X% R 2 iR AT PEAR,

X 7K RS I FH B ik A T4 R 5L 58 BT xopG B 7%
R BUR T o LR A5 R L U xopG R ik %
HrpX 1E A, HBJ xopG i Xoo BUK 11 i 3 %
1%, At XopG S/KFE BAEMLHRIFR AL T8 2 ny 3
Joe S N

1 #RERE

1.1 HEY. BEeRFRR  HEKAE TP309, AR [T
MR B (Nicotiana benthamiana) 1 A 5256 25 R A7, A
SEHS BT A TR AR AN 1 TR

R 1 SLHETRAEKRES R

Tab. 1 Experimental strains and plasmids
T BR/JHL Strain/plasmid FHICEEE Relevant characteristics SR Source
KT Escherichia coli
DS F-p80lacZAM15 A(lacZYA-argF )ul69 recAl endAl VML A= B
@ hsdR17(rk-, mk+)phoA supE44 A- thi-1 gyrA96 relAl Shanghai Weidi Biotechnology
ARFTH Agrobacterium
GV3101 C58(1if*) TipMP90(pTiC58DT-DNA) e b A= )
(gentR )Nopaline Shanghai Weidi Biotechnology
T IR Xanthomonas oryzae pv. oryzae
. eSS
T7174 Xoo strain This Study
AxopG Full length deletion mutant of xopG This Study
C-AxopG The complementation strain of AxopG This Study
AhrpX Full length deletion mutant of ArpX(PXO_01953) zkj&%lé
This Study
JiUkL Plasmids
pK18mobsacB Suicide plasmid in Xanthomonas, Kan® Schife et al., 19941
pK18-xopG pK18mobsacB based plasmid for xopG deletion This Study
pHM1 broad-host range vector, Sp® Huynh et al., 198912
pHM1-x0pG Complementary vector cosltaining Zliigﬁﬁ
full length xopG gene, Sp This Study
PRTV GFP Transient over-expression, Ubi promoter, He et al., 2018

pRTV-xopG-GFP
pCambia-1300-eGFP

pCambia-1300-xopG-eGFP

N terminal EGFP Tag, Kan®

Subcellular localization in rice

Stable over-expression, Hygromycin, 35S promoter,

C terminal GFP tag, Kan®
Subcellular localization in tobacco

ALK This Study
ARS8 2 This Study

A5 %E This Study

LE: Kan®, rif MISp* /35l 2/ % RAREE R | AR U R APt

Note: Kan®, rif®, and Sp® respectively represent resistance to kanamycin, rifampicin, and spectinomycin.

1.2 EWFTHASI® M KEGG #¥i%E T4 xopG
A CDs B4, fifi ] Primer 5.0 43 5%t 51 4 .
ARSI | LR 2,

1.3 EYWERESHT M KEGG (https:/www.
genome.jp/kegg/) M 3 25 1] 2] 1Y) XopG i & Ay
51, % H SMART 7 2k [ v (https://smart.embl.de/)


https://www.genome.jp/kegg/
https://www.genome.jp/kegg/
https://smart.embl.de/
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Tab.2 Primers used in the experiment

5|4 Primer A RT3 Nucleotide sequences(5'-3") i Usage
xopGddFF GCTCAAGCTTCTGCACGGCAAGGAAGACAG
xopGddFR ACAAGGATCCCTATCTCTGCTATGGTCACT ropGii
xopGddRF ACAAGGATCCCAGGTGAGGCTGCATATCGA  XopG deletion
xopGddRR GCTCGAATTCTGGGTCAACGTGGTGTTGTC
xopGhmF GACCAAGCTTGGTGACCATAGCAGAGATAGGC y Gl #h
xopGhmR GACCGGTACCACCTGCCGTGAGGCTTATATTT *opG complement
hrpXddFF CAGCAAGCTTTCACGCTTGCGAACGCTTCT
hrpXddFR CAGCGGATCCCCTCACTCTGTTCTCAAACG hp X%
hrpXddRF CAGCGGATCCACCTTGCAACGGTAATCTCT hrpX deletion
hrpXddRR CAGCGAATTCGATTTCCTGCTGGGTCAGTC

GCAATGTCTTCACTGTTGATAATGACCATAGCA

ia-1300-xopG-eGFPF
pCambia-1300-xopG-eG GAGATAGGC

pCambia-1300-xopG-eGFPR GCTTATATTT

XopGHHHE 72 g 2 37

CTCCTCGCCCTTGCTCACCATCCTGCCGTGAG  Subcellular localization of XopG in tobacco

TGTAAAACGACGGCCAGTGCCCTGCACGGCA

pK18gusA-xopGF AGGAAGACAG

pK18gusA-xopGR CTATGGTCA

pRTVc-xopG-GFPF
pRTVc-xopG-GFPR

CCCAAGCTTCCTGCCGTGAGGCTTATATTT

xopGJa sl F-i J1 &

CATAAGGGACTGACCACCCGGGCCTATCTCTG  Analysis of xopG promoter activity

GCGCGGATCCGTGACCATAGCAGAGATAGGC  XopGk R I 4 & (i

Subcellular mapping of XopG in rice

T PRIKFREI LA

Note: The underline indicates the enzyme digestion site.

AT XopG £ H&5#3853#T; v PSIPRED (http:/
bioinf.cs.ucl.ac.uk/psipred/) 7 £k W 3 il XopG
%% %5 # 5 ) FH TMHMM (https://services.
healthtech.dtu.dk/services/TMHMMS-2.0/ ) 7 £k ¥ i
AT XopG A Tois BEL5 a3, FET SignalP (https://
services.healthtech.dtu.dk/services/SignalP-6.0/) 7
2 W 3 T XopG A Jo A7 5 K 3 i 78 4k W)
NCBI (https://www.ncbi.nlm.nih.gov/) 1 25 5. fifg
P8 % (https://www.xanthomonas.org/t3e.) 3k B
10 4~ XopG [A] ¥ & A, >k J§ MEGA11.0 £ 4 1
NJ 7% (Neighbor-Joining) ¥4 #: R 4t & & W, 18 1t
DNAMAN 8.0 BEAT 4 [ 22 5 51 He X ; 3 5 oo 4k
(K L3 500 bp FIRZIRIT 51, Tl xopG Ji 8l F X J&
75 HA PIP-box HH1EIX

1.4 WEEERERS  FHFEIEELR T, B xopG
F hrpX FE, TEANSC 56 20 B8 WL 2 2% SCHR [24-25]
1.5 B FRERMEDW DY E A

pK18gusA-xopG Fik A~ K pK18gusA-xopG
O3 VAL BT A BB bR T7174 Ko AhrpX )5, PREUER
v R AT GUS Y il GUS 36 1 il 22, LL4r#r
xopG FiRIEOL, KA TRIANS5 Sk [28 — 29].
1.6 BURAKW YA TR R
R R EZES, B T7174, xopG Fl C-AxopG k43
AR T PSA il PSSP (PSA+100 mg-L" Sp) [l {4
BrFedk |, 28 °C 1537 2 d J, JH ddH,O e E 1A,
4% ODggy Z9°0 0.6, FEFIAEL 60 d 2471 TP309
KA, B RGO T KR, 14 d 510 5% B
KB

1.7 ABIEMEENMS EERFE 12d EH19K
TR, WOHZERTUIRE, 2% Wl o B iAok
e D 2 B AA A g 022, SRAR KA e 2R AR . s
PEG #4415 J A8 47 1) B ZH 4K pRTVe-xopG-
GFP AL 3K A J5i A= B rp, ¥5 5% 12 h J5 THEER
DGR ISR


http://bioinf.cs.ucl.ac.uk/psipred/
http://bioinf.cs.ucl.ac.uk/psipred/
https://services.healthtech.dtu.dk/services/TMHMM-2.0/
https://services.healthtech.dtu.dk/services/TMHMM-2.0/
https://services.healthtech.dtu.dk/services/TMHMM-2.0/
https://services.healthtech.dtu.dk/services/TMHMM-2.0/
https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://services.healthtech.dtu.dk/services/SignalP-6.0/
https://www.ncbi.nlm.nih.gov/
https://www.xanthomonas.org/t3e.
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1.8 MREIFARTE AL REAL U B0 0 o 2k
& pCambia-1300-xopG-eGFP % A 4 ¥T B 2% 3% 25

J®Z
GV3101 1, F LB (5 kana, Rif) 1AL #:5& 28 «C
RigE 16~18 ho K5FRIFJ, 4 000 r-min~' 0> 10 min,
FERE SR, 18 A 2 mL R AT # & Buffer,
TZ ODgoo 29N 0.2, THESHHHFLI F 8 T, fRIEES
7% 36 h FHLR M B FME% .

2 HRE5HH
21 XopGHMIMEBHEMBEREDN xopG

FLR 4K 468 bp, T4 155 & LR . K
SMART TEZL W3 #E4T XopG & 45 B4, &
B XopG #& 1 1~150 v 2 FEFR A7 7 B 7Y (1) B 4 I

A

1 42 95 150 155

| I

SCOP domain
Pfam peptidase M91

C 12 _TMHMM posterior probabilities for WEBSEQUENCE
> 1.0f
= 0.8F
206+ — Transmembrane
5 i Inside
& 0.4 Outside

02F

0 1

20 40 60 80 100 120 140

o

Probability

JUR il 45 ¥ i, 42~95 v 28 HE 1R A7 15 SCOP 4 14
(B 1=A), Ty WA 45 J@ Bkt . 13 A PSIPRED
TEZ W ol U XopG 2 1 451, K HA
6 Ab o—BRFELEHE, 2 Ab TS5t (] 1-B). N
FH TMHMM 7£ £k W4 35 53 A1 & B XopG 28 11 T 5
2548 (18] 1-C), T REMAEBE e (i 2 1 . SignalP
FE 2R W 3l 100 25 S R B, XopG & I B 5 Ik
(K 1-D),

22 XopG BAEEANSERFILNFREL
BRSO N THISE XopG, M NCBI W33 HI 8 2
it B A B 35S T 5 XopG (Xoo 4258) 2 FH [
PEPERE 0 10 2% IR AR 1 A0y 41 Bicdie (3 3), I
féi 1 DNAMENS.0 {45 H: WV 2 (1 k47 2 751

10 20 30 40 50
I mTiAEI GAEAQPNNRAVL sHESEVENKY or EFFARONUAUAK:ERARKGKGCNA S()
] 11 EWsPHSNI ELNSNGSPLRLGSNPEE EEVVUAREENHAGRETEAGc TS KA Y 100
] NceoRrRYDETS EREKEELRAVveveKkYEYRKT RQP s ENENREE Wcwei R« 150
] KeHGeR 155
10 20 30 40 50
Strand W Helix Coil [ Disordered
[CIDisordered, protein binding M Putative domain boundary T t helix
MRe-entrant helix Cytoplasmic Signal peptide
M Metal binding
SignalP 6.0 prediction: Sequence
10 .............................................................................. OTHER
0.8
0.6
0.4
0.2
B B e e e T e G O e
0 10 20 30 40 50 60 70

Protein sequence

1 XopG WEMEEES
Fig. 1 Bioinformatics analysis of XopG
A XopG G35 54T; B. XopG 25 F R E5FT; C. XopG S IEE5HIR 43473 D. XopG 175 KT
Note: A. Analysis of XopG structural domain; B. Prediction of XopG protein secondary structure; C. Analysis of
transmembrane domain of XopG; D. Prediction of signal peptide of XopG.

*3 AHRFATF XopG #HUDHH 11 MEIE

Tab. 3 Eleven bacterial strains used in this study for the evolutionary analysis of XopG

J7 I Pathogens A FK Abbreviation
Xanthomonas citri pv. fuscans R A B R A S50 B b Xff4834R chr10930
Xanthomonas campestris pv. campestris B100 S 9 S B R e S B AR e Xce-b100 2655
Xanthomonas phaseoli SN XppCFBP6546 17770
Xanthomonas vesicatoria i e LM BJDI2 21680
Xanthomonas campestris pv. vesicatoria S 9 S B PR i O AR e Xcevi298
Xanthomonas sp. 1ISO98C4 BRI ISO98C4 AC801 22900
Pseudomonas avellanae BB R 2 X P BKM03-05050
Ralstonia pseudosolanacearum RS HANERS G0999 12160
Ralstonia pseudosolanacearum GMII1000 HHTE GMI1000 Rsp0572
Ralstonia pseudosolanacearum RS 476 HAHERS 476 CDC45 20470
Xanthomonas oryzae pv. oryzae 4258 HE LR TR K A S AR Xoo 4258
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FEXT I 2-A), &P XopG & FT7EA R 40 b BA
B B F S AR ST M, b 55N AR R A A A
S0 22 P[RR B = o 2B MEGAT1.0 3K {4 1Y
NJ %I 114N 2, A AT R 40 i 1 B i 4 g

(K1 2-B), & XopG A 6 14337, Xoo H XopG
5 hF A v L R R A O S R ) A A v, S
TSRO AR Pl | SR T B TR R 2 A v R A (]
TP R o

Xo04258 umsamssmemes s e s S A 4 A S S i g e
Xee-b10 2655
XppCFBP6346_17770 .-
BIDI2 21680
X{f4834R_chr10930
AC801_27900

Xev129

G0999_ 12160

CDC45 20470

Rsp0572

BKM03_05050

Consensus

Xo04258 e et
Xee-b10 2655 a4
XppCFBP6346 17770 &
BIDI2 21680 1C
XIf4839R_chrl0930 &
ACS01_22900

Xcv1298

G099 12160
CDC45_20470

Rsp0572

BKMO3_05050

Consensiis

Xoo 4258

Xee-b10 2655
XppCFBP6546_17770
BIDI12 21680
XfT4834R_chr10930

ACS01_ 27900

Xev1298 763
GO999_12160

CDC45 20470 d
Rsp0572 aderT
BKMO3_05050 =%

Consensus

Xoo 4258

c

Xce-bl0 2655

XppCFBP6346_17770 s
BIDI2 21680
X{f4834R_chr10930

AC801_22900

Xcev1298

G0O999 12160

CDC45 20470

Rsp0572
BKMO03_05050

Consensus

B

An &
ac aaccg

XppCFBP6546 17770
BID12 21680
Xce-b100 2655
X{f4834R chr10930
Xo0 4258

Qr

AC801 22900
Xcv1298

G099 12160
—‘CDC45 20470
Rsp0572

BKMO03 05050

2 FEFREER XopG EEESFIIEI AR REL BRI
Fig.2 Multi-sequence alignment and phylogenetic tree analysis of XopG protein in different pathogenic bacteria
T AR IRE T XopG & H LA et BASERRRE T XopG B R G kK B W4T

Note: A. Multiple sequence alignment of XopG protein in different pathogenic bacteria; B. Phylogenetic tree analysis of

XopG in different pathogenic bacteria.

2.3 xopG BB FXEBFIEAR PIP-box T3SEs
Y ZRIB TP~ S IR R F HrpX #l HipG.
HrpG #8458 hrpX 335, 1 HrpX 7] LA BEL42 45 & 5
T3SEs Fil T3SS % [H Ji§ 3 F 1 PIP-box 2 ¥ I,
AR R RN TR 7 5 (R B T3SS 45 M 58 A A 5 5%
PIP-box PR 5F 454 /¥ 41 & TTCGB-N15-TTCGB-
N32-YANNRT(B #1 Y f{# C. G. T; R {3k A, G.
T)o {HAZFTA Y TISEs Zi ith ik PR AT HAT L
PIP-box i ~F 45 #435l, 7 73 PIP-box /) TTCGB H?
A S0 T DL R A AR A, BRZ R AR BLRL YY) PIP-
boxP, i JF I L XT, &P xopG Ja 8T X I8 i

PIP {R5F45 A P81 5 LR ) PIP-box AYPRSFES &5
SIASER— ., WK 3 PR, xopG a3 8 1 X 1§
TTCGB 5 TTCGB Z [0 & A 18 1~ Hi k&, TTCGB
5 YANNRT Z [0 &4 33 s, 5 PIP-box 451
AHEE, HEF 25 6709 T 248K G, I xopG Ja 8+
X3 & A JE R Y PIP-box 4544, B xopG ik
% HrpX ¥,

24 hrpX REEWE R TRIUE xopG RikE
1 52 3% HrpX Ja45, # T pKI18-hrpX B AKX T
hrpX PR, W8 o B R R A T7174 1,
i AT 1 W4T 7% PCR BAIE . 255 nf&l 4 fr
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TTCGB NI18

YANNRT

TTCGG CGACAGCGGCTACACCGGTGCGG AAAAACGCGACGAGT TGW

\ /

PIP-box }

@'—lxopG coding regionl
|

Promoter region

E 3 xopG EIfEEIFX PIP-box 5347
Fig.3 Analysis of the PIP-box in the upstream promoter region of xopG

P S
& F PP
M <V

W s \
o W
5000 bp
2 000 bp

1 000 bp

Marker: DL5000 Marker; AhrpX-4 4 FH P %€ 45 {4,
AhrpX-1, AhrpX-2 F1 AhrpX-3 R BAPEZEA A

Marker: DL5000 Marker; AhrpX-4 is a positive mutant,
while AhrpX-1, AhrpX-2, andAhrpX-3 are negative mutants.

B4 T hrpX # PCR EE
Fig. 4 PCR identification of mutant hrpX

N, B AE T S5 R/ R 2 000 bp A2 47, Tl AhrpX
3G 2541 1,000 bp ZiA7, R hrpX FE KA
TERRRAL (AhrpX) o Hrr 1-3 DS R AL
B, TS 4 S SE R RAZ TR
2.5 GUSHBFMFENME 1 xopG 1R
ik, ¥ pK18gusA-xopG &k H M o3 5l e AL B A= Y
PR T7174. RASIRTE M AhrpX JG 3547 GUS Jeft
L JpisE o 4558 K IAE T7174 ik,
A GUS JiE#) 2 min J& 30 (5 BLFE G (] 4
TR WE AR, M AE AhrpX ¥ 468, A GUS
JIEH 60 min A BAT I (5] 5-A) . AWFIEH]
BAULXT gusd FEh /Kb 1 A . LA AhrpX
PRS2, LL T7174 4528 IE X I8, I 2261k
XFHHEAT IR B TG R SE o 45 R R B hepX
R T, GUS I P Al 35K T T7174 B Bk
(Kl 5-B).
2.6 XopG IEE#E Xoo Bi& A1 M 1Kl XopG
Je 5 A% Xoo MEUR 1, MEE T xopG ALK
B, BPAE R RN 1500 bp, RAE LA R
/12N 1000 bp, —F J BER/INZ 22 IEGFAF4 T
IS A PR R/, 2R W] 5 AL A R o i 2 (8] 6-A));

A p— - B
" W

2 min d J

10 min =~ 3009
y ==
2.2 400
. oS
30 min a {_E%E 300
! I
o S o
45 min . 23 200
| =S
—= 25100+
B W =8 307
60 min e 154 —
| & |
% > +
<\<\ &\“{P &«\« &“‘i
TN S ACHE O
R PR i

5 xopG FRIEF HrpX IEf#E
Fig.5 The expression of xopG is positively
regulated by HrpX

TE: A HAGL LT R 3715 15 B. 205 By
MiJa 8h 706 1. *#+%*% P < 0.001, xopG )i 3h 7% I
gusA REILH, 435 A AhrpX Fl T7174, UL AhrpX H 5z
UL, T7174 1 %R

Note: A. Analysis of promoter activity using tissue
staining method; B. Analysis of promoter activity using
P < 0.001. The
promoter of xopG was fused with the gusA reporter gene and
then transformed into AkrpX and T7174 separately, with
AhrpX as the experimental group and T7174 as the control
group.

5 [\ #h 2 /K pHM1-xopG N FH H 5 #5415 A
AxopG, ffi 1l pHM1 AR5 ¥ 47 PCR Kl , LA
pHM1 25 HONBARAE Ry S gm0k IR, 45 5K 4151 6-B
JiR, 1~3 SUKIESHREY 1G 1 517, 1~2 S IKIE 4%
MK/ R 500 bp = 750 bp Z [HFFA H, 3 5K
TE R O BREH, 258 SR AN R C-AxopG 4
B

VRGO T AR IR BRI IR | ]I BT Ak A ST A= 8 B
PR FH B R R KA I e AT AP S g, 4 14 d

fluorescence quantitative method. ****.
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AR B IR R d sk (] 7-A) . T7174 74
RIFERRG BN 12 em 2247 . RARIRHE R AxopG
JRBE N 6 om ZEA7 | [IAMNE R C-AxopG fREEK:
A 10 em A2 47, RARIKR AxopG WM BEK g 3%
TR AR T7174 J IR B C-AxopG, BF A= Y
T7174 R FIANE B C-AxopG i BEK A i 35 9%

S (18 7-B) . LA 45REW] XopG 1E P % Xoo
A M 1 2 B
2 000 bp
750 bp
1 000 bp 500 bp
750 bp

Marker: DL2000 Marker; 1: ¥F/ERIT7174 4 PCR
K], VERIEXTHR; 2: uxopGﬁMEae”{Mi%I?Ejﬁ%ﬁ
PCRAGH ; 3~4: LAC-AxopGRIHkEEH 4 A RAR PCRAGH ;
5: DApHMI1ZE a8/ F AR A TPCRAGIN .

Marker: DL2000 Marker; T7174: PCR detection using the
wild-type T7174 as a template, serving as a positive control;
2: PCR detection using the xopG deletion mutant genome as
a template. 3—4: PCR detection using the C-AxopG strain
genome as a template; 5: PCR detection using the pHM1
empty vector as a template.

2 6 xopG ERERTIEILK C-AxopG EHRIIE
Fig. 6 Construction of xopG deletion mutant and
C-AxopG strain
TE: A xopG 8RS A TR MRS L B. xopG [m1%h 4 Bk
C-AxopG g,
Note: A. Construction of the xopG deletion mutant strain;
B. Construction of the xopG complemented strain C-AxopG.
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Fig. 7 XopG positively regulates the pathogenicity
of Xoo on rice
T AL BYIHEEERD 14 d J5 5 BL(ODg=1.0); B.
Fiv 14 d JFRBERE . P <0.01(t K56, Frm 588 5 B4
T 2 [0) A EEOG JIAFAER S E E 2E 5, *%%: P < 0,001
Note: A. The disease incidence after 14 days of leaf
clipping inoculation (ODgy=1.0); B. The lesion length after
14 days of inoculation, P < 0.01 (t-test), indicating a
significant difference in pathogenicity between the mutant and
the wild type, ***: P <0.001.
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Fig. 8 Subcellular localization of XopG in tobacco leaf
cells and rice protoplasts

H A XopG TEHHEH A AVAHEER(bar=50 pm ) . WRKYS-
RFP 4 41 Jitd #% 3% % {37 Marker, ) GFP 5 WRKYS8-RFP 3t
[7] V3 S A S ot B, PLK-RFP S 200 B A% 5 3 1 7 Marker,
L GFP &5 PLK-RFP t[a] i3 5 45 S % B B. XopG 7E K i
JEA: AR (4 %E 437 (bar=50 pum) . pRTVe-GFP %5 2 Uk Ky
Xif HRZH, pRTVe-xopG-GFP RS54 .

Note:A. Tobacco subcellular colocalization (bar=50

um), using WRKYS8-RFP as the nuclear colocalization
marker, with GFP and WRKYS8-RFP co-injection as the
control group, and PLK-RFP as the nuclear membrane
colocalization marker, with GFP and PLK-RFP co-injection
as the control group.B. Rice protoplast subcellular localization
(bar=50 pm), using pRTVc-GFP empty plasmid as the
control group, and pRTVc-xopG-GFP as the experimental

group.
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The virulence of Xanthomonas oryzae pv. oryzae regulated by the
type lll effector XopG and the localization of XopG
in plant cells

YU Xi*, LI Chunxia®, TAO Jun’
(School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China)

Abstract: Xanthomonas oryzae pv. oryzae is the pathogen that causes bacterial leaf blight in rice. Type I
secretion effectors (T3SEs) play an important role in the virulence of Xoo. To study the function of XopG in
Xoo virulence and the localization in plant cells, we carried out the informatics analysis, gene knockout,
expression analysis, subcellular localization of XopG, and analyzed the effect of xopG mutation on Xoo
virulence. The results showed that the xopG promoter sequence contains an atypical plant-induced motif (PIP-
box), indicating that xopG expression is regulated by HrpX. The promoter activity of xopG in hrpX deletion
mutant was significantly lower than that in the wild type strain T7174, suggesting that HrpX positively
regulates the expression of xopG. Compared to the wild type T7174, the virulence of xopG mutant was
significantly reduced, indicating that XopG is a key effector for Xoo to infect rice. Subcellular localization
showed that XopG locates in the nucleus, cell membrane and cytoplasm in plant cells. This study laid a
foundation for exploring the molecular mechanism of XopG-Xoo interaction.

Keywords: Xoo; type Il effector; XopG; virulence
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