Research Paper _

Acta Microbiologica Sinica

499 1 32-37 4 January 2009

ISSN 0001 - 6209 CN 11 - 1995/Q

http //journals. im. ac. cn/actamicrocn

Clpxoo
clpxoo crp
clp Clpxoo N c¢NMP

DNA HTH _CRP

PX099* A clpxoo H,0,
A clpxoo Clpxoo
Xoo H,0,
Clpxoo H,0,
0933 A 0001-6209 2009 01-0032-06
c-di-GMP
1-3
c-di-GMP c-di-GMP
4
cAMP Crp Xoo

Vir Clpxce c-di- 1
GMP ’ 1.1

c-di-GMP 1.1.1

Xanthomonas oryzae pv. 28°C PSA
oryzae Xoo c-di-GMP g/ 10 ¢/L
FEscherichia coli
SKI1.2007SR06

Clpxoo

100193

Xanthomonas oryzae pv. oryzae

Tel + 86-10-62894147 E-mail cyhe @ caas.net.cn

1983 -
2008-07-28

Xoo
ofr
CAP _ED C
A clpxoo
Clpxoo X004158
Clpxoo  Xoo
H202
c-di-GMP
1 Xoo PX099*
10
1.0 ¢/L pH7.0
37°C LB

E-mail gwj1022 @ yahoo. com. cn

2008-09-09



Clpxoo ./ 2009 49 1 33
10 ¢/L 5 g/LL NaCl Amp 50 pg/mL Kan 50 prg/mL
10 g/L. pH7.0 Sp 40 pg/mL
1
Table 1 The bacterial strains and plasmids used in this study
Strain or plasmid Characteristics Source

Escherichia coli
DH5«
X. oryzae pv. oryzae

PX099*

D80 lacZAMIS5 A lacZYA-argF Ul69 recAl endAl thi-1

Wild-type strain Philippine race 6

Our laboratory

Our laboratory

Aclpxoo Tnner deleted clp gene This study
Adclproo € Sp* Aclp complemented with pHMeclp This study
Plasmid
pMDI18-T Amp® ColEI origin T-vector TaRaKa Co.
pK18mobsacB sacB lacZa Km" mes mobilizable Our laboratory
pHMI SpR Sm® cos pard IncW derivative of pRI40 Hopkins et al. 1992
pMDelp pMDI8-T with fragment containing clpxoo This study
pMDeclp-D pMDclp with deleted parts of clpxoo sequence This study
pKSelp-D pK18SacB with deleted parts of clpoo sequence This study
pHMclp pHMI with fragment containing clpxoo This study
1.1.2 Tag DNA PX099*
T4 DNA TaKaRa sacB
DNA Pst 1 pMDeclp clpxoo
Carboxymethyl Cellulose CMC 280 bp Hind [ll
RBB-xylan Sigma BIO-RAD Xba 1 pMDclp-D
Pluse Controller DNA ABI Prism pK18mobsacB pKSclp-
377 D pKSclp-D PX099A
1.2 PSA + Kan" 10%
DNAMAN 6 Xoo KACC10331 PSA clpxoo F/R
clpxoo X004158 PCR 4 clpxoo
clpxoo F/R PX099" DNA clpxoo2F/2R 2 clpxoo
PCR 94°C 3 min 94°C 300 bp 300 bp
30s 61°C 40 s 72°C 1 min 35 72°C 5 min
1.2% pHM1 pHMclp
pMDI8-T Vector 4 clpxoo PSA + Sp
pMDeclp CaCl, PSA + Sp 3
E. coli Aclproo C
PCR 5 ABI
Prism 377 DNAStar 2
71 DNAMAN 6 BioEdit 7 Table 2 The sequences of primers used in this study
Primers Sequences 53’
SMART http //smart. embl-heidelberg. de CDS clprooF Ce(?;CT AGAGGCACCATCGAGCGTTTC
Blast clpxooR CCAAGCTTAGGCAGTCGTTCGAGTGGG
1.3 clpxoo2F CCGGTACCTGCGATATTGAGGATGTTGG
clpxoo2R CCGTCGACCGGTAAGGCGCTGTAGGT

pK18mobsacB
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Fig.3  Construction of & clpxoo mutant of Xanthomonas oryzae pv. oryzae PX099*. A Schematic used in gene deletion
mutant construction. B PCR amplification of clpxoo in PXO99A and A elpxoo. M. DI2000 Marker 1.4 clpxoo  2.PX099* .

pHMclp
PSA + Sp
Spt
Aclpxoo  C

2.3 Aclpxoo

PXO099A A clpxoo

Aclproo G

H,0,


Absent Image
File: 0


Clpxoo Vi 2009 49 1 35

(A Clpxoo MESsANTIVVITIVRNAT S L AT DA
Clpxee MSIGNTTVVIITVRNATLCSITIDA

I - MVIGEPCTLE]

s S MVAITIITEKLKI

Clpxon
Clpxee
om
vir

Clpxouo
Clpxee
orp
vl

Clpxon
Clpxee
oI
vir

Clpxou

Clpxec
crp : g 15 SERC ]
vl A : J IKI

Clpxon
Clpxee
oI
vir

() 0.03 Gidi

L.coli
_|— rac

Xeo
S
-] Xac

— X

Sas
I— Smu

Spy
E z o

Fig.2 Sequence similarity and phylogenesis of Clp and homologues. A Peptide sequence alignment of Clpxoo of X. oryzae pv. oryzae PX099* Clpxce of
X. campestris pv. campestris ATCC 33913 Crp of E. coli and Vir of P. aeruginosa. The cNMP-and DNA-binding domains predicted were indicated. The
amino acid residues G71 E72 R82 S83 T127 and S128 of Crp implicated in cAMP binding were indicated in arrows. The conserved helix-turn-helix motif in
DNA-binding domain was underlined. Genbank accession number clpxoo AAW77412  clpxec CAPA9836 crp AAC76382 vir AAG0O4041. B Xoo X. oryzae

pv. oryzae PX099* Xcc X. campestris pv. campestris ATCC 33913 Xac Xanthomonas axonopodis pv. citri 306 Xcev X. campestris pv. vesicatoria 85

- 10 Gdi Gluconacetobacter diazotrophicus PAl'5  Sas Staphylococcus aureus subsp. aureus USA300 'TCH1516 Smu Streptococcus mutans UA159  Spy
Streptococcus pyogenes MGAS8232  E. coli Escherichia coli K12 substr. MGI655 Pae Pseudomonas aeruginosa UCBPP-PAI4
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Fig.1  Bacterial motility cell precipitation H, O, sensitivity biofilm
formation  extracellular ~enzyme production and induction of
hypersensitive response on tobacco leaves of Xanthomonas oryzae pv.
oryzae strains.
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Fig.5  Extracellular polysaccharide produciton of Xanthomonas oryzae

pv. oryzae strains.
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Molecular identification and functional analysis of Clpxoo a homologue to the
nucleotide receptor protein in Xanthomonas oryzae pv. oryzae

Wenjing Guan Maosen Wu Chenyang He "

State Key Laboratory for Biology of Plant Diseases and Insect Pests Institute of Plant Protection Chinese Academy of
Agricultural Sciences Beijing 100193 China

Abstract Objective To better understand the mechanisms of cyclic di-GMP signaling in Xanthomonas oryzae pv. oryzae

Xoo the casual pathogen of bacterial blight of rice molecular identification of Clpxoo. Methods A putative signal receptor
protein was performed through gene cloning sequencing and deletion analysis. Results Sequence analysis showed Clpxoo was a
homologue of Crp and Vir the cAMP receptor proteins in Escherichia coli and Pseudomonas aeruginosa respectively which had
the ¢cNMP-binding domains CAP _ED at N terminal and the DNA-binding domains HTH .CRP at C terminal and is highly
conserved in the plant-pathogenic Xanthomonas spp. We constructed 2 clpxoo through a double crossover recombination and
validated by PCR assay A clpxoo displayed the reduced motility and extracellular polysaccharide EPS  production and
increased sensitive to H,0, toxicity compared with PX099" . All these phenotype changes could be partly restored through
complementation of mutants by introducing clpxoo . Moreover we observed no significant changes in production of extracellular
cellulase and xylanase in vitro biofilm formation and induction of hypersensitive response  HR  on non-host tobacco in 2 clpxoo
compared to PX099* . Conclusion Therefore Clpxoo played a role as one of the global regulator in regulation of flagellar
motility EPS production and H, O, resistance.
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