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KM WA RGP &A™ HpX & — A%
AraC ZR 3 S B0% B E WAR T E hp BRI
{9 hrp 6 R LA % 26 7 4 HE TR () e ik

TE 25 M0 T JE 1 M BE B R i (X
campestris pv. vesicatoria, Xcv) 7, %N W) 1 BF 5% i3k
JEATRS WG JE L T — LB AN W) T k. HR
AEMHEMREER T EAMBER RS &
(PIP-box) 4 3" \HrpG i #% 5 [ ¢cDNA-AFLP"™ |
To ik E Y R R AL MR R A . (e B
R 50908 T 1) hrp JE DR 75 52 Hep X B 46 90 28 1) 3
KA 8 5 X3 — O A — Bk 7 19 DNA ¥ 31
TTCGBN,,ITCGB, # ¥ W M W% S B3 1 &
(Plant-inducible promoter, PIP-box) o B HPT
CURH S 2 TIT B 25 1 ) B D ) 3 5~ X JF %5 PIP-
box, {ELIH 3o 42 5k A 21 3 [ 48 28 PIP-box )5 /& — Fih 4
SE TR 5 AN T N ) ek R TR EE T ke SR
cDNA-AFLP AR, H A AL 2 50 5 BRSO R 1
BURAZ R LA E T 30 A hpG 53 1) cDNA J7 Bt
LS A hrpG FHIHE) cDNA Jy Bro e 51 23 Bt W s 1%
B B B g B A0 B S A ON B PR R
AT K 2 2N B Xop) AT XopB.o T i BL S # 8
PRI 1R R A0 I 1 O 4 a2 e T 2 2 N 4y
ARG B T RERBN YN B2 DA H
JI TR A A I S UL X P B TIT Y 2 1 ) ) B ds
fIEFC " o TR AR R (X, oryzae pv.
oryzae ) bsl am BB R o K ( Ralstonia
solanacearum GMI1000 ) "% | T HFH B (P.
syringae) b FRHZXARE RGOS S e T —Ht

£ Xee 8004 H, B I AEFT I dh B 2 %€ TG 75 5 A
G5 K 2 T AviBs2 08 AvrXceC+ AvrXecEl
AveBsl Sy L B2 i ™ o Gk Bk T N i 1 - 58
AN TR I AviBsl AE b Rl R g K E T
AVIAC  go0s 2" ~XopXeeN " Sy I 24 3% 8 49, i ik 4>
FER 4 TR B) 1 X5 A PIP-box LA K32 21 hrpX i
FER L DI ik JE D], JF T AveBs1 475 RS0 %58
T 6 4~ I A % N 4. XopXceEl. XopXceP.
XopXceQXopXccR1XopXccLR Fl AvrXccB S

I 4 E B TIL B G N 49 93 A w0 K 23
ROk DR H AT KT B B R AE S AL T - A B DR B A
R B S i N A o NS SN U S U o S > 2 W

1S J¥ 41 5 (RNA A e 56 B8 41 36 4t %5 4 119 DNA
)G+ CE AR 2RSS Xee 8004
L4 %8 ) TIT 78 24 % ) XopXeeQ i XC3177 4 fid,
KEGG 43 #7 XC3177 % H W ir 5 [ 76 2% 5 i 3 )
A 05 A% i TR 95 3 IR R B, X B L R R AR T
T I % X E 4 3 DR T R 7E b 0 AR ok P
Rk . AW LL XC3177 i K F 8 5 1 3
DRl XC3176 1F i ik JE A, % 52 S0 45 0 4 T
IO 74 53 94 (R RN 4

1 MRERIT A

1.1 EH - RNuMEREHE

AW FE BT P R R R R TORE L SR 1. K A
(Escherichia coli) 3% 723 5 & 37 C, 75 3L 4 LB
(Lysogeny Broth) ™, 5 4 Jo} 5L I 493 1 15 9% 1 )%
28 C, 37K NYG (Nutrient Yeast Glycerol) 26 g
MMX 7 o BRI AT 02 A R DY &
(Tetracycline, Tc) KJIGHF B H &4 15 wg/mL, Xec
25 pg/mL, FJ47 *F (Rifampicin, Rif) 50 pg/mL,
F [ % 2% (Kanamycin, Kan) 25 pg/mLo
1.2 34F0iK 7

T2 : Tag DNA Z& & g I 35 T TaKaRa 2
w) (P EKOE) > T4 DNA I Bz i B ) v b) i
JF Promega 2> ) (H [H FifgE) » PCR ™ 9 4l 44 3
T DNA 7 B m e il 71 6 J5ORE $i B3R A7) 6 45 I 3K
T E A ChEBON) AR Xee 8004 B Ak (1 8% 1
RRIT AU B R T S L 2.
1.3 HEMFZRERFEN
1L.3.1 YHYMESHRERFREE: L Xec 8004
i) DNA ¥ )z , XC3176F XC3176R 4 5| ¥, i Ex
Taq N4 1 XC3176 F1 20 F J {5 5 X DNA J Bt 45
P71 1) XC3176 )3 3) 1 K& {5 7 X DNA J B #
pK18mob A& 43 ] EcoR 1/BamH 1 XU Y], 9K J5 %
1%, e A T A3 e AL 1 5 ORI #E 4T EcoR 1/BamH 1
XMk 7] %5 7€ > Wi V) AE A B BH A e B X & AL BN A
R R BBy A7 B2 ) 90 e, K D I A ) pK3176
2 EcoR 1/BamH T XM V), v¢ B 52 4 i iUk pLIB,
M3 W ALY R R pLIB3LT6. 4 T 4L R K
pLIB3176 i i SR AHE A 70 0 T P AL R BB
Ji B AaviBsl Al AhreV B8 #k, 76 & K 77 3 1 L Rif
+ Kan + Te ffi B 3K 143 =26 & 1o
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1. A 5 BT B T AR A0 BR

Table 1. Bacterial strains and plasmids used in the study

Strains and plasmids

Relevant characteristics®

Source reference

Xce
Xee 8004 Wild type strain, Rif* [26]
AhrpG hrpG mutant of Xcc 8004, Rif", Kan" 21]
AhrpX hrpX mutant of Xcc 8004, Rif*, Kan® [21]
AavrBsl avrBs1 mutant of Xcc 8004, Rif", Kan' 21]
AhreV hreV pK18mob integration mutant of 8004, Rif', Kan' 28]
A3176 XC3176 deletion mutant of Xcc 8004, Rif' this work
C3176 A3176 harboring pJC3176, Rif", Tc this work
Plasmids
pK18mob Suicide plasmid in Xanthomonas campestris pv. campestris, Kan' [29]
pK18mobsacB Sucrose-sensitive suicide plasmid, Kan" [29]
pLAFR]J Shuttle plasmid pLAFR3 derivate containing the multiple cloning sites of pUC19, Tc' 22]
pLGUS pLAFR6 containing a promoterless gus gene, Tc" 21]
pLIB pLAFR6 containing avrBslsy _ 455 Tc" 21]
pK3176 pK18mob containing the promoter and signal region of XC3176, Kan' this work
pKC3176 pK18mob containing the promoter and entire XC3176 gene, Kan' this work
pLGUS3176 pLGUS containing the promoter and signal region of XC3176, Tc' this work
pLJB3176 pLJB containing the promoter and signal region of XC3176, Tc" this work
pJC3176 pLAFR]J containing the promoter and entire XC3176 gene; Tec' this work
pKD3176 A 1400-bp fusion of the flanking fragments of the XC3176 were ligated into pK18mobsacB, Kan" this work

* Rif = Rifampicin, Kan = Kanamycin, and Tc = Tetracycline.

R2.KFRETAHGY

Table 2. Primers used in the study

Primers Primers sequence (5°—37)*°

Purpose

XC3176F (EcoR 1)
XC3176R (BamH 1)
3176 LF (EcoR 1)
3176LR (BamH 1)
3176RF (BamH 1)
3176RR (Xba 1)
C3176F (EcoR 1)
C3176R (BamH 1)

GGGAATTC CAGGTGTTGATCTGCCGACAC
GGGGATCC ATTCTTTTTCCAGGACACCTCCC XC3176
GGGGAATTC TTCGGCAAGCATTCGGCGCTGTGTTG
GGGGGATCC CCACAGAAGTCACTGGGAAGGAACC
GGGGGATCC ATGGTTGAAAGGTGGTTTCATGCGTG
GGGTCTAGA TCCAACGTCCTTCTGCTGCGTACCG
GGGGAATTC ATTTTTTCGGTCTTGCGCCAAGC
GGGGGATCC AAACCACCTTTCAACCATCG

PCR amplification of the promoter and signal region of

deletion mutant construction of XC3176

complementation

*Added restriction sites are underlined.

1.3.2 HEYHIEIRERFH TSR N K 15
W Xee v BB IR A0 BL2ZE 1 NYG o i, 00 5E
600 nm (R KAE A B AR IK) 0D, I 48— B0 B0
W B WA TG B K Wi BE & 0D, =0.5. Ml K
AT PR A St A 8 > SR R ¥ v T 7K R R 3k ) T
MAE 7Y B ECWHOR {35 [ A 40 g 8] BT,
T28 CHPE MR IR LM 4L, 4 8 h j5
EE A, TR 5 B o A e B 5 4 0L ¢ 4 IR A
1.4 B-EAEEERE (GUS) BYE AN

1.4.1 GUS &5 #ME:H EcoR I f1 BamH 1 X i
) pK3176, 313 XC3176 J7 3 715 5 X H B, I |4l
WG v % & pLGUS ) EcoR T A1 BamH T 47 /&5 I, 3k

15 5 20 it ki pLGUS3176. ¥ 5 41 it ki pLGUS3176
W =2k A, 20 AN A er BIERE
Xcc 8004 AhrpG F1 AhrpX B #E, 78 & 75983 4y 5l
PL Rif + Te #1 Rif + Kan + Te §7 23k %ﬁ EEES T
1.4.2 GUS FME S MK 5 W Xee 18 B 7E
28 C B KE 7%, L% (1 NYG jjxi,m, I 5E 600 nm
FIW A o K BRI RE K] OD g0 1 3 — 3505 1 18 10% %
T B 2 2 MMIX B IR JL 85 9% 24 h J5 0l € GUS
Peo BV 2 S 1 mL BAE ODg {5 1 1 45 1
N A5 23 K A 6] A R 2 RE-B-D 4 A B R 1 (p-
Nitrophenyl-8-D-galactopyranoside, PNPG) 7# /4 1 mg
XL WY R NS B 1 U
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1.5 BERTERMEANFEKROEE

PCR 23 5l 18 XC3176 % [K ORF L ¥ fl ¥
Ky 700 bp 7oA KB B BRI B gy ) 48 XL
D) Ji5 34 2 B AH [A) W U0 47 55 (19 pK18mobsacB # 44 I,
SR BOERE AL B E. coli DHS o S 52 A5 41 i v
752 /) #5461 4 PCR 56 AIE < i3 90 56 3F AV 1 1F #)
Joi o L =R AR R G U5V N BB AR Xee 8004
Beh, 3613 =k BiA Fo B STHREMNT S
Rif AN REBE 1K) NYG 8 A4 35 97 5 v kA7 [ Y5 X AE
e, RGBT W RE VR R T & 10% JEBE I Rif 11
NYG i b & H B0 B TRT V5 40 0l ~F- AT % s in Rif Al
Rif + Kan 1) NYG - #¢ I, $kHUAE Rif 4= K fH 2 TE
Kan PR F AN B8 AR K19 50 1 % 48 B A DNA R AT
PCR 56 1IE » 56 11F 1F 4 1) 4 SR AR 4K A3176.

PCR ¥ 14 XC3176 & K 40 & 5 2)) 1 DA Je 56 3%
ORF ¥ XC3176 H_ %k DNA Jv B, XM VI Jm 3% #: &
pK18mob e [ # 44 - 45 3] 5 20 ikl pKC3176, 28l
J IE A 1 LR R BOE D) K Rl W0 B2 42 pLAFR] #
A, 15 B\ A ok pJC3176, =R A ES FARA K
A3176, [ Rif + Te 1) NYG ~F K i 1% » 13 21 T %
Bk C3176,

1.6 HEXEYBESIE PEMBRERNUARE
BREFENEKIFRONE

TP W — B0 K /NAHE (1 5 i R B 4
N R R A B . BT R RO ik B
W RV BT 2 s Dby BRI B 3T A R J AL Py
DUAH &R ¥ — Jrwk (34 fr i), B — AL B 5T 3 76 5k
DA b B I 15 5 10 Xee B AR, T NYG 77 B 31— 3¢
WE (ODgy, 4y 0.001) , F & 3k K B (¥ BY JJ i B 3
W AENE BRI 1 em Ak 3 BT o il i bk B9 B, 78
BT R A= B S 5,25 - 30 CORMEHEIF 24 h J5 4k
SEAE A 25 - 30 CREFR. A G R M gD %, W
SORREALAL, B 10 d A R U B

bR o N 7 B e GO = A W 1 R OSSRV N
MG IR TT O R RR — R AR BRI 3 i
F 759 WSS BEAT 2 10 5 5 AR LAE S K
W5 TR AIE B O 4 — 5 bR B M RS » U A T 1 AH
N F AR b CE T 28 CREFR 3 d 5l A
R R IR AR R S O B e oy A K i 2
ANBEARBAT 3 AN B ER .

1.7 HMERFELH
i KEGG: Kyoto Encyclopedia of Genes and

Genomes P 3 (B3 http: / /www. kegg. jp/kegg/) 3k
R %)) . @1k NCBI 3k [f] protein blast TJj g
(P 4k : hitp : / /blast. nebi. nlm. nih. gov/Blast. cgi) 43
A 5 DAL ] 9 A — Bk o @k SMART A4 (il
http: / /smart. embl-heidelberg. de/) 43 7 0 & [ 45
Fey 3o

2 SRR

2.1 XC3176 BB KTFEBHEE

1 NCBT M3 1) blastp Th g 20 #7 © % 52 1Y) TIT
BN ) XC31T77 [y [R5 P v] &1, XC3177 75 3 5 i
BB M bR R SE, H R XL campestris pv.
raphani 756C ({7 Fx Xep) " Bdk v %A XC3177 19
IFil Y5 B DL 7 22 A 35 00 TR B AR b O AN B 5 1 2
DAL A7 A [R] (% 3 DR 7%, 2 A7 K P R RS R AE . o3 AT
XC3177 55 03 K] {4 £ <5 P 7] %01, XC3175 )L T 47 4
THAKAREEKT BRER KT
90% o XC3176 7 Xep 3 A7 R J5 B A5 T 7E 2 9 i
FAT J 1) JE Al VR PR b A DR ST HRTE — SRR R
Xee 8004 1) 5% ) 3 [XI A1 4R > W1 X. axonopodis Xac
29 — 1, 75 Fo v Ja 1 5 Sl o b e ) R R R
XC3177 —H BA KPR FRE . XC3178 71 3 5 g
W E 1w kR FE Xee 8004, X, campestris pv.
campestris  ATCC 33913 f1 Xx.
campesiris B100 ™ AWM AL REIEN, B
B R K B B R AE . XC3177 F0 5% () 5 PR {3 <% 1
SRR R OR XC3175 K1 55 8% R AE 59, XC3176,
XC3177 F1 XC3178 H A7 e RUK P B HF AR —
1L R B ) H A N 3 43 9 A 6 38 {5 5 X, 50 %) 100
AN EIERR R XC3178 HUAT 89 AN E MLk AL
AR L 3 KO B B R (AN L 4% T 8 200 0 )
I, XC3177 4% %8 58 k) Xee 8004 1) 11T 24 250 N 4
I XC3176 A5 ik 6 5 DR AT TIL 280 2 13 490 1) 4
E
2.2 XC3176 A& hrcV 4350 BY i 89 I B 3§ &7
)]

campestris  pv.

BL Xce 8004 ff] DNA k #i #, XC3176F.
XC3176R N 5140, Fl Ex Taq W4 3% XC3176 J3 5+
J A5 X DNA Jy B, P 48 1. 2% 356 B 46t s v ok
WESE S £ B Uh SR, 13 2K L 904 bp () DNA v
Beo HP 3G XC3176 )5 3 1 A5 5 X DNA Jy B
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I pK18mob #1475l ] EcoR 1/BamH 1 XU EF ], 4%
Jo e ek BT 13 B 4K 7 3 R HEAT EcoR 1/
BamH 1 XUEG )% 5, UF 58 XC3176 J7 8 1 M5 5 X
DNA Jv Bt © i Dy b v B 3] pK18mob |, i U] 1E 4 [¥)
BHE e [ 22 22 b 5T /N & 40 K0k DR 4 A B 2 )
J 5 W 1E A 0 T 21 TR A 44 4 pK3176.. #4307 1E
1 t) pK3176 2 EcoR 1/BamH 1 XY, v [ 45 4 5
JFCRL pLIB, 3k £3 55 41 41 35 IkE pLIB3176

¥ Xee 8004 AavrBsl/pLIB3176 Al AhrcV/
pLIB3176 7E 4E %% & B ECWAOR F 4 I i #% &
N, 45 5 R Xee 8004 I AavrBsl /pLIB3176 f% 1
ECWHOR | 5] & #t 8 () i 8 ) N, 17 AhreV/
pLIB3176 F1 H,0 ANfig 5] A i B s v & 1. 45 3

KW XC3176 JEMAL T hreV 73 WA 1K) 11T B2 N )

B 1. REFEHKRESHRM ECWAOR HE#k L i3 8RB 89460
Figure 1. HR test on pepper ECW-HOR. 1. the wild-type strain 8004 ;
2. AavrBsl/pLJB3176; 3. H,0; 4. AhrcV/pLJB3176.

2.3 hrpG FA hrpX IE 8@ 1% I B M4 & E
XC3176

hrpG F hrpX J2 TIT B4 73 3k 58 45 OG5 1 9 1> T 42
FER, IE R R 2 5 I B N ik . o T
DB % 5E 1 T B0 24 N 4 XC3176 J2& 15 52 3| hrpG Al
hrpX [R5, K T XC3176 JH 3) 1 55 5 X il &
GUS 4 35 ki pLGUS3176, JF 73 Jjil 3 N 21 B A= A g
Kk Xee 8004 . R A% & AhrpG I AhrpX.o 7E IIT 7 7 ik
RE% 3E S LIA M MMX 17 357 5 b & I 45 14 Ak
1 GUS 35 7, 5 S B ox i 8l 2, AhrpG /pLGUS3176.
AhrpX /LGUS3176 5 8004 /pLGUS3176 [f] GUS [ i
A EE 52 PR AR (iest, P<0.01) , £ B XC3176 3K
({12852 hrpGhrpX K R 4% o
2.4 XC3176 H£E & Xcc 8004 EH EiHHIE
I £ &Y B 1

S TR T i TID 2R 2 N g T XC3176 2 17
5 Xee 8004 HU AH OC, AABF IRy T XC3176 [ Gk

0.8 -

0.7 - _[_
D 0.6 |
£ 05
=
S 04
[
122] -
£ 03
] 02k *

*
oo | m . [0
0.0 —E 1 1 J
> o o ©
S N & R
<] < &
o & & &
] v &
S Q 48
& @éj &
A hvd
Strains

Bl 2. GUS R &EE R 7E MMX tE5r E iy GUS B
T
Figure 2. Quantification assay for GUS activities of reporter

strains in MMX medium.

RKRAAA A3176 DL R H AR BE C3176 A DA KS I 25
ik DABF AT Xee 8004 S 1E X) B, AhrpG Dby 471 %)
W R XC3176 G 2K 5% A 4k B i 2 b 31 27 323l & 41
BN R P R SO PE . B0 PR A R w1 3A
Fror s 8 R 7R XC3176 KA 5, 80 ) 5 B AR AL
BE Xce 8004 #H Lt 5 22 AWK (t—est, P<0.01) , H AN
PR e A0 R 2 B A 28 B R 1K) 3800 07K P o SN Bk A
XC3176 2 1A AR 26 s 1 1K) — AN B0 AH JC 2k [
T ok [ i B G U TR PR A B R S AL b B
KA O a0 ] 3B, 45 B R AR AR A3176 DL J Ho Ak
Bk C3176 S EFA M Xee 8004 AHEL AR KA 2 5,
1M 506 AhrpG 55 B 2 RUAH LU 7E 37 5 N I AR KoK
1A BEAR .

3 4digMiTie

Wit AveBsl iR 25 & 40 1 1k R B A W E S
XC3176 & — MWL T hreV 43 Wh (1) TIT B 250 S 49
AavrBs1/pLJB3176 f& ;™= A2 i B ) WY i3t B XC3176 [
AT EE S X A % R AveBsl il
ik T3SS 43wk th 25, 78 HAT Bsl HuE i B ECW-
10R 5| & o o 1 HreV S T 7 50 i R
$H A AhreV/pLIB3176 AN fig /™ A i e N 48 7
T hreV (R R S5 350 T B 23 W R 48 G VK IE R A A
3 XC3176 3 3) 1 X 545 5 XAl avrBs1 J7 & j ¥ ik
GEALIE W L XU T XC3176 ) 4) W
T hreVs
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Z o4r
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2L

0

Xee 8004 A3176 C3176  AhrpG
Strains
(B) 91

8‘
o
= 71
2 64
2 54 &Q-—-..Q ...............
=3 — &~ Xcc 8004
[ 9
< 34 & A3176
g oM ——(3176

| G ﬂhrpG

0 2 4 6 8 10

t/d

3 HABAMRTHRERESTSEHRILE M LHBRM
LR
Figure 3. Virulence assay on host plant Chinese radish of the mutant

and wild type strain.

XC3176 % #| hrpG+ hrpX IF [ i #5, K Bl N
AhrpG /pLGUS3176. AhrpX/LGUS3176 5 8004/
pLGUS3176 ) GUS Mgy AHLL B & k. HATC A
(RURIE 5T A B TIL 2R 28 1 4 — M #4852 31 HrpX () i 9%
75 HrpX B4 W45 B9 FE R 1 )5 3l 7 X 38— Rl A —
B #5711 DNA 7 %1 TTCGB-N,,-TTCGB, 7 XC3176
[ )3 2 1 DX BB 8 AT 7 1 1) PIP-box, 38 AT AN 1 1)
PIP-box, A it HrpX XJ XC3176 )i 45 22 15 O HL 4
L E A B SR IR . W AE AR T R 2
HrpX FLEZ A 5 — A& 141 PIP-box [ 4% 5L DA, 15
HIX A& A PIP-box [k [A i 4% XC3176 1)KL

V2 T3SEs f£4E D fE L0 R H— B 2R
B IR 2 1B AT R VR S R I AN T3SE (1 B0 1 W]
EAR A BRI £ Y o XC3176 S48 IR SO0 P 5 B A
TG PRAH LE W S BRI £ Xee 8004 J bR Hh 48 %
SE I TIL B2 ) o, S T3SE 5848 I 5% Wi 80U Pk
& XopXceN 2] +XopXccElXopXceP\ XopXceQ-
XopXccR1 F1 XopXccLR 22w Xee T3SEs %} 1% A
W T AR v B B0 T L T, X TR Xee
Bz TAL N PA K.

XC3176 45 R o £ 55 B 26 1 A0 2
I M R BE A LMY S R sk XC3176 A1y TI1 2 73 ik
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Abstract: [Objective] Type III secretion system (T3SS) is essential for many phytopathogenic bacteria to cause disease
in susceptible host plants and to elicit a hypersensitive response in resistant host and non-host plants. Xanthomonas
campestris pv. campestris (Xcc) uses T3SS to deliver T3SS effectors (T3SEs) directly into host cells, where they play
important roles in pathogenesis. The aim of this study was to identify a new T3SE in Xcc. [Methods] To validate if
XC3176 is a T3S effector translocated into plant cells, the promoter and signal region of XC3176 were fused to the plasmid
pLJB of harboring HR-inducing AvrBsl C-erminal domain lack of 58 N-erminal amino acid residues. The recombinant
plasmid pLJB3176 was introduced by triparental conjugation into AavrBsl and AhrcV. Hypersensitive response induced by
the obtained strains AavrBsl/pLJB3176 and AhrcV/pLJB3176 were examined on the pepper ECW-HOR. To determine
transcription of XC3176, GUS fusion report strains were constructed. The virulence of Xcc strains was investigated on the
Chinese radish by the leaf-clipping method. [Results] Hypersensitive response was elicited on the pepper ECW-OR by
the strain AavrBsl/pLJB3176, but not AhrcV/pLJB3176. The GUS activities in the mutant strains AhrpX and AhrpG
were significantly lower than that in the wild type Xcc strain. The mutant of XC3176 reduced virulence significantly and
the complementary strain C3176 could restore the virulence as the wild<type strain. [Conclusion] XC3176 is a T3SS-
dependent effector of Xanthomonas campestris pv. campestris. The expression of XC3176 is regulated by hrpG and hrpX.

XC3176 is required for the full virulence of Xcc 8004.

Keywords: Xanthomonas campestris pv. campestris, XC3176, T3SEs, hrpG, hrpX
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