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T -10 X f =35 X 2 A {2k R W AT & W AR IE, — 10 box [ 7 41 4# <7 Pt ok WARE . AW 5T 8 76 Xt
T3SE JEX avrAC y, 00, MEW (1) 53 3§ X BEAT WE 58 (D75 D e 56, i id 5 RACE #ff & L s 0 47 5, B H
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SE B SE 5 AR, A A C I (TACGCT) [T B (¥ GUS W36 fi i » SR G I (TACGGT) f¥) Il % 14 1wy S
/> 7E AhrpX Fl AhrpG (1) GUS [ 3% 2 L 7E Xee 8004 th A 5 3 (R BE ke (4518 YXee [f) T3SE H: K PIP-box
55 =35 X §ij J5 Ml - 10 box Bl =10 X, =10 box X T avrACy, g, 17 S35 A 8K M50, — 10 box 5848
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FERME Y o T3SS 1 hrp JE R ARG TG . AR 4 41
ZUEL WP AR BLPE R hrp JEDRRR 23 ) 1 P Rl S 1Y
AR 7 0 2 A S B SR B R o BT PO
255 A 5 DR S I T M B P M A PR S0 A Al s g —
t2& AraC 8 H B0 B9 0035 i BF 277K Hr il 1 7 Mo
T [ B AL PR o hrpG R hepX BT 5L T B
S 9 VA 5 M DR 32T hrp HE DRI 019 5500 . HepG
A ARJE OmpR K5 1) XA 73 & 48 ) 3 1% 1R
H, & 13 N-i & 52 o e 18 & C—=iii DNA-binding 3%
Ez»[sfﬁ] o HrpG ¥ hrpX, HrpX & — 2 AraC FK ik
PR e S O 7 AR I AU R H TR A e &
WP HE hrp K& DR AR U 45 9. 5T hrepA 3] hrpF 75N 1)
K% % HipG J# R deis " .

FEAR 2 HrpX 45 70 5 I 1 )3 8l 1 X # A7 72 P
AR TCA Ceis=ifF) - — AN REWHETH T &
(Plant-inducible promoter, PIP-box) , % — A4~ fi7 T
PIP-box i 30 =32 bp [¥) - 10 box ()7 4. V5%
Y€ ) T3SEs B A 1 )7 80 5 X #f A7 /E PIP-box. 7E
B SR B (X, campestris pv. wvesicatoria, Xcv) T
HERIBLT PIP-box, #E I & v BE 55 hipB 1) % 5% 7
PEAT 6™ o PIP-box J i1 25 A BHE T U 4LAG P 5
# ol AR R A TTCGC, i ja) 15 AN Fe 4 JE ] 48
(0 5L, B W) 1 %% 7% B X TTCGCN ;ITCGC™
PLF R BF XB R - 5 K A B, A [R] K U5 ) A 4
95 541 B, AR SF I TTCGC FEFI 2 AN . T
& R d W) R B TTCGB-N [ -TTCGB (I B 4R,
2 G T B C) YL AR K ™ i £ PIP box (perfect
PIP) , il J 1 5 L > TTCGB v AN 5 i 56 A7 42
(1) PIP LA AE P AN DR 51 P 41 2 1) 1) e 2 ] A% i ik
¥ H K PIP, 48 % b AS ™ i ) PIP-box (imperfect
pIp) ©-1 £ BB OR K ( Ralstonia
solanacearum) ™1, 55 PIP-box A1 LI AE 4 0] 5 5 (1) )
)1 & 57 5 41 TTCG-N,(-TTGC, B fir 44 hrpll-
box"? , IR 4 1% Pseudomonas syringae " [¥] ) 41
GGAACCN 5, -CCACNNA, iIXAN 7 51 & ¥ 2 £E G 55

LR Hp il M5 e, WA 4 O hrp-box Y avr-box bl hrp—

box W] 43y KM AT RRAAR GBERZ T IR, 35 X5
AR (GGAAC) M1 - 10 X 11 3 A #% 4F |
(ACNNA) 2 S ) A% T 1 A A% I A0 o 7] ] 22

FAM L AN G A PIP-box B hrpll-box I 41 )7 51
A BIT (K0 M R ARG T 5 A R 3 8 2 TR

{9 B 89 ) » HepX /B 4 A8 UM % 7 510 01 o i e,
57 7 51 2 8] PR B 3 e 8 1A B B R A RS i . 7
JKFE A M #5976 B (X, oryzae pv. oryzae, Xoo) W1, ¥4
hrpC J3 )1 1f) PIP-box {§ 57 J3 41 TTCGB 4y 5l @ 47
MRAR N RAE, R AR FE R AR I, B T A C 4k,
HAR A B AL 1 SR AR S BUS 3 TR
AR E) 10% -30% "7 o A1 BRI AL 6 B — AN
MR AE C 58748 TR C 587480 G JF, nl i e 8l 13
P KPR 50% 1 C 5848 0 A I, J3 3 T 103G
PR 7 B4 1 o R IE IR S AR 8 3 T GUS
B AGAT AN R PR AG . (H 2, 76— S8R5 0L T HE R AR
P ) PIP-box Hh, 58 A% 451 i AN Bk 5, 38 fE OR B
20% ) GUS 5",

53405 75 PIP-box Ji5 30 —32 bp Abi& A7 AT () — A
W2 AFE 644 - 10 box (YANNRT) , Horp R AL A
G X A TR R B E AR .
&AL PIP-box (] Fr 41 MIZEALL — 10 box i) /¥ 1] TTCGB~
N,,-TTCGB-N,, ,,-YANNDT, fth B ft% G.T &% C,
Y /03 CHT,D RE AG 8T, % KFG (A S0
(Xanthomonas oryzae pv. orazae, Xoo) [f]4> 5 K4
R HrpXo Y45 3L, % B2 GUS i SN, 7
15 Ak LB ok LA 9 ANk B A A # HrpXo %
ik BGRAR R, XA AR (PIP-box )7 41 F1 - 10
box) Xf F K i) % ik & % A" . % R
solanacearum ', hrpll-box 5 - 10 box [ # 1k K
TTCGBN,,-TTCGBN,, ,,-YANNRT, H:h B {43 G.
Tk C,YfAFCk T,RICE A K G .

LI B0 T - 10 KB R Ty Ay Tis Agy Ay
Tygr =35 BKAEAR A3 1 Ty Ty Gog Ags Cy A » P B 11
15 =20 bp, Hrb FARECE K & HILI AR . B
BB ) PIP-box (TTCGB-N,,-TTCGB) & - 10 box
& W1 - 10 X - 35 X 2 [0 (1) ¢ &R ]
AR ILARIE , - 10 box [ 7 1 44 <5 ¥k Q4] th A WL R 1

Bt 5 0k R ) s o T T R R B %2 [F) T3SE
AH Ak A R I8 ok I % e B A S B0 AR ) RON AR
AR 2 " o b AR R % XC1553 4 B
i LRR (leucin-rich repeat protein) 2 [ & # £ & K
HATPURGIF Col-0 A= 25 74 i 45 o0 41 2L 57 1 (W) E 25
1T AVIAC o0, ¥ o AWFFUIE T 5 RACE H A i
SE XC1553 BE DA ) B s e 20 A7 i $HR R 3 7 X
57 %), B Fusion PCR 3 A 5E S 5845 H - 10 box
TS, 5T HrpX 5 PIP-box [ AH B AF H o 3% ¥4 %t
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] B R 00 9 D A R R R 5 AL 7 S B0 23 1 AL
BLE LAl 0 A M by A SR
o

| O R RV RFS

L1 BEHk -RNREFZEHE

A TTAE BT R AR B kL UL 1o KM AT iR
(Escherichia coli) ] 5% 3% %4 LB (Lysogeny Broth) ,
IR RE O 3T°C T, 7 AR R R B B R U

B 28°C, ¥F 7# 3 & NYG ( Nutrient
Glycerol) *” & XCM2 (20 mmol/L succinic acid,
0. 15 g/L casamino acids, 7. 57 mmol/L (NH,) ,SO,,
0.011 mmol/L  MgSO,, 60.34 mmol/L K,HPO,,
33.07 mmol /L KH,PO,,pH 6.6) « JiEEHENH
i % & (Ampicillin, Amp) 100 mg/L, /4 3} &
(Tetracycline, Tec) K #F & H & K415 mg/L, Xee
B R5 mg/L, A 4 (Rifampicin, Rif) 50 mg/L, F
T 7 % (Kanamycin, Kan) 25 pg/mLo

Yeast

F 1. K5 BB bR R R R

Table 1. Bacterial strains and plasmids used in this study

strains or plasmids relevant characteristics

source or reference

strains
Xee 8004 wild type strain, Rif [20]
AhrpG hrpG mutant of Xcc 8004, Rif', Kan our lab’s collection
AhrpX hrpX mutant of Xcc 8004, Rif', Kan' our lab%s collection
8004 /pLGUS1553 Xce 8004 harboring plasmid pLGUS1553, Rif', Tc' this work
8004 /pLGUS1553T-A Xce 8004 harboring plasmid pLGUSI553T-A, Rif', Tc' this work
8004 /pLGUS1553T-C Xce 8004 harboring plasmid pLGUSI553T-C, Rif', Tc' this work
8004 /pLGUS1553T-G Xce 8004 harboring plasmid pLGUSI5S53T-G, Rif', Te' this work
AhrpG /pLGUS1553 AhrpG harboring pLGUS1553, Rif', Kan', Tc' this work
AhrpG/pLGUS1553T-A  AhrpG harboring pLGUS1553T-A, Rif', Kan', Tc' this work
AhrpG/pLGUS1553T-C AhrpG harboring pLGUS1553T-C, Rif', Kan', Tc' this work
AhrpG /pLGUSI553T-G AhrpG harboring pLGUS1553T-G, Rif', Kan', Tc' this work
AhrpX /pLGUS1553 AhrpX harboring pLGUS1553, Rif', Kan", Tc' this work
AhrpX/pLGUS1553T-A  AhrpX harboring pLGUS1553T-A, Rif’, Kan', Tc' this work
AhrpX/pLGUS1553T-C AhrpX harboring pLGUS1553T-C, Rif', Kan", Tc¢' this work
AhrpX/pLGUS1553T-G  AhrpX harboring pLGUS1553T-G, Rif', Kan', Tc' this work
plasmids
pGEM-T cloning vector, AmP invitrogen
pUCI9 suicide plasmid in X. campestris pv. campestris, Amp" our lab’s collection
pLAFR6 broad-host—range cloning vector, Tc' our lab’s collection
pLGUS pLAFR6 containing a promoterless gus gene, Tc' 1]
pLGUS1553 pLGUS containing a promotor region of XC1553, EcoRI/BamHI, Tc' this work

pLGUS containing a promotor region of XC1553 with — 10 box site mutagenesis from TACGTT to .
PLEUSISS3T-A TACGAT, EcoRI/BamHI, Tc' this work

pLGUS containing a promotor region of XC1553 with - 10 box site mutagenesis from TACGTT to .
pLGUS1553T-C TACGCT, EcoRL/BamHL Te this work
PLGUSISS3T-G pLGUS containing a promotor region of XC1553 with — 10 box site mutagenesis from TACGTT to this work

TACGGT, EcoR1/BamHI, Tc'

1.2 3[49F0ik 5
W4 R ) N (PCR) BT FH IX) DNA Z8 & 1
dANTP JB [ 2~ &) 5 & 5 BRI U1 A g

W MY P A B A T R BGR F f 2li ki
& B TG ) &0 B b N i H R A B A T .
5° RACE {7 & B Invitrogen 2 A o
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R2.ATMRAASY
Table 2. Primers used in this study
primers primers sequence (5 —37) purpose
UC19-¥ GCCATTCAGGCTGCGCAACTGTT
P ? Verify the insertion clones (288 bp)
pUCI9R TGCTTCCGGCTCGTATGTTGTGT
GEM-T/CT+ GCGAATTGGGCCCGACGTCG
P Verify the insertion clones (320 bp)
pGEM-T/CTR ACTGGAAAGCGGGCAGTGAGCG
for RACE
AAP GGCCACGCGTCGACTAGTACGGGIIGGGIGGGIIG 5 RACE random primer
XC1553-GSP1 CTCAACGCGCTCGCACCA 5 RACE PCR amplification
XC1553-GSp2 CTGGGCGAGGAGGAGCACTGCT 5 RACE PCR amplification
XC1553-GSpP3 GTGCTTACTGCTGCGTGATTGG 5 RACE PCR amplification
XC1553-CF CTTAATTTGTGGGATATGAGCACC
5° RACE PCR verification (205 bp)
XC1553-CR TACTGCTGCGTGATTGGGAGCG
for fusion PCR
SD1553FF (E GGGGAATTCGAGATCCAGGTGCGGGGCCAA
(E) Site mutagenesis for fusion PCR (362 bp)
SD1553FR-G ATGTTTAATCAACCGTAATCGAAAACAAAATCG
SD1553FF (E GGGGAATTCGAGATCCAGGTGCGGGGCCAA
(E) Site mutagenesis for fusion PCR (362 bp)
SD1553FR-A ATGTTTAATCAATCGTAATCGAAAACAAAATCG
SD1553FF (E GGGGAATTCGAGATCCAGGTGCGGGGCCAA
(E) Site mutagenesis for fusion PCR (362 bp)
SD1553-FR-C ATGTTTAATCAAGCGTAATCGAAAACAAAATCG
SD1553-RF-A TTTTCGATTACGATTGATTAAACATAAAAACTAG
Site mutagenesis for fusion PCR (260 bp)
SD1553-RR (B) GGGGGATCCACTGCTGCGTGATTGGGAGCG
SD1553RF-G TTTTCGATTACGGTTGATTAAACATAAAAACTAG
Site mutagenesis for fusion PCR (260 bp)
SD1553-RR (B) GGGGGATCCACTGCTGCGTGATTGGGAGCG
SD1 F-C TTTTCGATTACGCTTGATTAAACATAAAAACTAG
93RRI ¢ cee ¢ ¢ Site mutagenesis for fusion PCR (260 bp)
SD1553-RR (B) GGGGGATCCACTGCTGCGTGATTGGGAGCG
SD1553FF (E) GGGGAATTCGAGATCCAGGTGCGGGGCCAA

SD1553-RR (B)

GGGGGATCCACTGCTGCGTGATTGGGAGCG

PCR amplification of the promotor region of XC1553 (597 bp)

1.3 5" RACE

PR K 23 1 b 38 A 4 4 5 4% ROk [22] i
7o M5 1 5 46 B B JE 0 B Xee 8004 Ik [A]
XC1553 (NCBI % [ifi 5 & Gene ID: 3380160) 3 [ #
TR P2 vk 514 -

AHWEFE T HIH) RNA $2HBGRA 7] 6 Promega 23 ]
) SV total RNA TIsolation System Kito ¥ [ £k £ XCM2
B IRAk IR A ODgo {4 0.6 — 1.0 J5 HEAT RNA 1
PRI A0 BRVE W U W) e R AR I RNA
HEAT By MR B 4 I rEL VKR I RNA 58 1 R 2 )5 AR A7
T - 80°C VK4 % Hl. RNA 283 DNase W12 J5, M
e gl . W A6 5 1 RNA H 3 & 4 0 ot BE X
(NanoDrop 1000, ThermoFisher Scientific) #f1T E & o

AT KB 5 RACE 51H7E WL 2. A4k
1% M Invitrogen 72 &) B 5 RACE system for rapid
amplification of cDNA ends (Cat: 18374-058) i 7| fr
Ui W15 b R D BRI AT R A .
1.4 T #FHIKEEF DNA N F

K 57 RACE [ 52 Ja 28 ) ) AAP/GSP3 4% )5

aifer=m) 5 T AR EAT EE, B A58 A 5 5]
Wy UE RS AT I o ASHE ST pGEM-T 28 443
FI & B Invitrogen 23 | , M A4 R ANEAF S W= i
YL A . DNA WP 20 /) 24 db 52N A 1 K 3 R R
By A B A Fl o RACE W v % A g 00 5 g
Fusion PCR v i) 44 5% I R ) 00 388 1) 56 s » LA o
AR ML TR

1.5 B-EAEREERE (GUS) WE MR

1.5.1 GUS & #EE L Xce 8004 XC1553 3t [
AT )7 51, FIH Fusion PCR £ AR X - 10 box [ £
PR IEEAT BJE B 4. &L - 10 box TACGTT i)
TE#H AN AC.G, | Vector NTI %K 44 1% T 5 ik &
AT (% 2) o flA PCR Y XC1553 J538) 11X
FBE, £ 4 — 10 box TACGTT H ) T 4 Wil 5845 K
TACGAT-A. TACGCT-C. TACGGT-G 1 B 4= # (1
XCI1553 JEP JF 3 7 X (1 4 A3 85 71X DNA J Bto
¥alitb J5 0 )3 3 7 K Bt PCR 7= 9 Al od % 2% 1k
pUCT9 3% #, Bk 1k BH 1k v [ 2% b 5N & 46 K8 D )%
A7 BR 2 J 0 AW 56 TE DE B 1) XC1553 )5 )
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T X F 54 EcoR1/BamHI XY, 7 [ 5 41 445 ki
pLGUS (£ 1) , 4L E. coli IM109, & ¥4 1k 1 Ji
¥ DNA, Hl EcoR1/BamHI X 1) % i » 3K 15 # 41 it
Hi pLGUS1553 (B4 M) , pLGUS1553A ( =10 box TA
B ¥), pLGUSISS3C (- 10 box TC & #:),
pLGUS1553G ( - 10 box TG ‘& #) . 4 T 241 Jit ki
pLGUS1553, pLGUS1553A, pLGUS1553C,
pLGUSISS3G iliid =S5 & S A T A e R R JE 7
Xece 8004 . AhrpG F1 AhrpX B K, 78 F & B2 & L DA
Rif + Te i ik =584 7o MW =KEHES 1 UK
DNA, | EcoRT/BamHI X i 1) 5 3iF BH 12 7 [

1.5.2 GUS SEMEM N K Xee B FR7E NYGB £ 3%
Bhrh 28°CFE PRI o H% B 5 1) 3 A0 R VR A 3 A
[ ) OD g0 B > LA 10% 1) % 2 5t 5 $ 52 08 1 (1 15 97
B XCM2 t1,28°C $E R K; 97 24 h J5 & 5 € GUS il
o BV E LA 1 mL BT ODg fH R 1 18 551
I Ay A K A R A R R -8 ] 2 Bk 1 R 1T (p-
Nitrophenyl-8-D-galactopyranoside, PNPG) 74 1 mg
X i 5 S R 1 — AN B 1U Y

2 HRMIr

2.1 5 RACE %

HgE % % % (1) Xee 8004 3 P4 41 F¢ 51 ™7, i
Vertor NTI ¥4 5° RACE 7 4 Il J¥ 45 £ 5 XC1553
ORF ATG L Jy* 51— K2 AT He X » fy A 4 S5 i ir
Mo 4 BT XC1553 3 8 7 X )5 51 4% 4E, #i 52 PIP-
box. =35 X\ -10 [X. - 10 box /&, g R K 1 &

7N o
AGCGGCAACATGGCGTCATTATCCTCGGCGGCCTTATCGCGACATACCCCCCAG

i!@ TTGAAAGCCGAATCE!@AATTCTGTTTGATGCTCGATTTTGTTTTC

PIP-box -35 region

AT ONROTGATTAAACATAAAAACTAGTTCTTCATCGATG
-10 box +1

translation start codon

1. XC1553 @& FX mEE
Figure 1. Schematic diagram of XC1553 promoter, highlighting
PIP-box, =-35 region, —10 region( — 10 box) , the transcription

start site ( +1) , and the translation start codon of XC1553.

XC1553 Wy MG A7 s & A, A7 T 46 % Y 1
ATG W1 25 bp 4b; - 10 box J¥%1 % TACGTT, &
B Sl UG 0 AR B S bp, 5 - 10 XAV B B B, LW

- 10 box Bl 2 — 10 [X; [A]B% 18 bp by Fif & - 35
X, FE %1 A TTGATG ; PIP-box [ P AN {5 5F 15 %71 AH &
15 bp; PIP-box 5 —35 X [i] ki 8 bp. PIP-box il — 35
X« =10 box ( =10 [X) [ A4k 4 : TTCACN -
TTCGCN,-TTGATG-N,,-TACGTT.
2.2 GUS EgiE#&

FEBR R A IE - 10 XN Ty Ay Ty Agy Ag,
Ty » Hor N BRECT 0 0SS B AR . T AE
R 2 Rk 138 X B Ralstonia solanacearum H', — 10 box
(BP -10 X) # 4k 5 YANNRT, H Y /% C/T, R
KK AIGM T 75 K BE B M A Xoo 1, =10 box ]
24 YANNDT, H b Y {83 C/T,D /8% A/G/TMY
A b T A 45 SR & B XC1553 1) - 10 box {8 %58 — A
BRI 2 T, Ui B 5 gk B B R W dl X B Ralstonia
solanacearum AN[a), I8 4 1 Xanthomonas 'F' — 10 box
[ D A7 B 6 S 2 5 T T e R SRR R T ok
SRS LA RE S L e S BT B e B G
[0 J3 Bl DI e s 0 AT AE 2 AR AR S R
FH Fusion PCR Jf 3, fF XC1553 ff) - 10 box 5| A
SFEAR, K TACGTT iy T HEAT iR AR, 3 IR N
TACGAT.TACGCT. TACGGT. Jf H F| H fit & GUS
R 3t W 9T R AR 5 XC1553 [ )7 3 1 X B 5% 5 0%
HAT A4 A

7E Xcc 8004 1, — 10 box (K 2] % 55 2 NG IE T
S48 A I, GUS g iE M 1.074 U T %1 1. 822 U,
P <0.01, 4 2 52T 54K C I, GUS Fig K
2.835 U,P<0.01, H2ZFMEZ:T 4K G,
GUS [ilFi% 1. 388 U %A Ny C I fR 58 48 4 1 g %
I i AN G I IR g m i D (B 2) o A hipG
58 A% & AhrpG o, K S48 5 3) 7 X 1) AhrpG/
pLGUS1553 F1 3 A R A% 4& AhrpG/pLGUSI553T-A
AhrpG /pLGUS1553T-C+ AhrpG/pLGUS1553T-G  [f]
GUS W& 34 4 B 5 F2 FE 1 BR AR (18 2) o 7F hrpX 11
RA AR AhrpX R AR JF B F X ) AhrpX/
pLGUS1553 #1 3 A~ 58 45 & AhrpX /pLGUS1553T-A .
AhrpX /pLGUS1553T-C.  AhrpX/pLGUS1553T-G  [f]
GUS [iff 7% 5 75 1 25 PR AR HL 58 48 1A 1) B AR IR 82 25 K
(E2) o 45 R%W, —10 box {145 2 /N hd ik 1) 5
AR SR A BT 10 1 3 R ORI fE XCM2 8% 37
Ferp, - 10 box A Hi J5 XC1553 ¥y 52 HrpG Fl
HrpX ¥, 1 2 fiow .
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3000 o
250F
S 200} *
2
2 150}
o
S 100}
0.50
0.00 R ) ) R .I—I—l M.dh, 5 TSN I s P
e V] > o i) o
L & & & E & &F & E
N e A o e N S M
F &8 8 N N
F e e s SR ¢ & o
Y O A D P & A A
< \Sﬁ \/0 \)C} ] \)0 \)C‘: \)C} < VO \)C‘: VC)
¥ ¥ R ¥ ¥R ¥ ¥
W1 AhrpX AhrpG

E 2. XC1553 -10 box SR T HE#HKAE XCM2 ExEdh GUSEgFEEHRN

Figure 2. Quantification assay for GUS activities of strains harboring — 10 box site mutagenesis of XC1553

in XCM2 medium.

3 R HEhie

FE B0 L B, PIP-box & — 10 box [ 45 44
TTCGB-N . -TTCGB-YANNDT, PIP-box 4 58 75 % B,
B T OR ST 7 H1 b L) B e A R AL AT
PR R M T 2 AT IR o U B RS R A i S AL
s (B) |, G C €K T,C KA G J&,GUS %
P B v AT B 50% 10 C RAE g A W& ikl G 2 1
3% P 1Y o~ 10 box [ FE A1 £ <7 4 ] K WL AR
. PIPbox fz —10 box 54 8B 511 -35 X X
=10 [X 2 [8) ) 5% 2 Al » i AN W 4

TR FW hrpG Fl hrpX & Xanthomonas tx 5% i
MR 428 B DR, A7 T hep 5 DRI 1K) 55 () . HrpG i 45
hepX ™ HpX J&— AN AraC 5 956 5808 1 &
WA AE hrp JE 8% 425 50 96 hipA 2] hrpF 15 4 1)
K% % HrpG W TR B #RiET . ~10 box )
B 588 i % HrpX i 45 14 56 0 38 AN 13 A » th A4 4%
2.

AW, i 50 RACE #j & T3SE
AVIACy g0, 2 T S5 8 UH 47 50, W 6 25 R 4 #7145 2
AVIAC g, g0 1 53 B F X 1 PIP-box A1 =35 [X . — 10
box [f] 4% /> B & %y : TTCACN,,-TTCGCN,-TTGATG—
N, -TACGTT, —10 box By - 10 [X . 3 Fi] Fusion
PCR %} XC1553 =10 box TACGTT J3 41| H {5] % 5% 2
MBI T BEAT RN AICIG, # g GUS filiA 45
BIbR. B Ja, GUS & 5l 2 45 &KW, K - 10 box

) YANNDT D 5878 A AN [a] R B ik » A 3ok A 5 46k
Jei B SR A T AN A o e — 10 box I %% 2 A
T B K AC 8L G, & XCM2 5 3 85 77 4k boe &
SE GUS g, A8 Ay C IV R 5% A8 A4 1) 1 % o e » R
AR GO I B S D S5 R WoR, - 10 box Xt
T XCI553 Hah Fif k2 0 E 2. Ak kUL, 78
XCM2 ¥7 5557, XC1553 - 10 box S RAL AT 51y 5%
hrpX K1 hrpG [/ 8 ¥, 2 L 76 AhrpX. AhrpG
GUS W% L 7E Xee 8004 A%, ¥d B XC1553 —10 box
JRAR IS FE W) HepX 6 XC1553 J3 3 1) i 8
7~ HrpX 0] 8 H # 45 & T PIP box TTCGB-N15-
TTCGB f#) TTCG 4, ifii — 10 box, Bl = 10 [X, s 5828
TEIE M RNA REHEM HELS G-

WL B 5T HepX 5 PIP-box WY AH B 4E HI» 5 i
T3SE )% s P 42 L 335 x5 B W95 Jit 40 T 1) 35009
BLTH 35 5 KL Al A <3 36 A 25010 25 ) E by A7 T 22
W o b TAEWE & R BTz AR M
FEHE T ORI AR b, M2 hrpX P42 19 PIP-box
)& T3SE JE A 4k 2L 34T 5° RACE J&, i€ - 10
box, 88 J5 H Fusion PCR 47 5l 5 1) & e, P € GUS
Wi > B0 T SR AE R hpX P BB h, A PIP-
box T3SE ¥ i #2 AL i) 57 ] -
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Putative promoter region of type III effector gene
avrACy, ..., 1IN Xanthomonas campestris pv. campestris
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Abstract: [Objective] Xanthomonas campestris pv. campestris (Xcc) is the cause agent of black rot of crucifers. Xecc uses
type III secretion system (T3SS) to deliver T3SS effectors (T3SEs) directly into host cells, where they play important roles
in pathogenesis. Many identified T3SEs genes contain plant-inducible promoter (PIP) box and - 10 box in their promoter
regions. However, the relation among PIP-hox, —10 box and - 10 region, —35 region of the classic promoter is unclear,
and the conservative characteristic of — 10 box sequence is hardly reported. The aim of this study was to analyze the
putative promoter region of T3SE gene avrAC [Methods] Through 5° RACE, the transcriptional start site of
avrAC

GUS fusion report strains. [Results] The 5° RACE results indicate that the transcription start site was A. After analysis,

Xcc8004 *

veesoos Was identified. Fusion PCR was introduced to generate the site-mutagenesis of — 10 box for constructing the
we found that - 35 region was located 8 bp downstream of PIP-box, and - 10 box was exactly overlapped with - 10
region. The whole motif of PIP-box, -35 region, and — 10 box was then counted as: TTCACN - TTCGC-N,-TTGATG-
N, -TACGTT. The GUS assay results demonstrate that the site-mutagenesis of — 10 box caused a higher expression of

avrAC The GUS activities in the mutant strains AhrpX and AhrpG were significantly lower than that in the wild type

XeeB8004 ©
Xce strains.  [Conclusion] PIP-box is tandem with —35 region, —10 box is just the same as - 10 region, —10 box is
important for the transcription of avrAC, ,,,» and HrpG and HrpX activate the expression of avrAC, ,,,,  despite of —10
box site-mutagenesis.

Keywords: Xanthomonas campestris pv. campestris, type Il effector, HrpX, awrAC,, ), » PIP-box, —10 box
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