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Table 1  Strains and plasmids used in this study
Strains plasmids Characteristics Source
Escherichia coli
DHS5a D80 lacZAM15 A(lacZYA-argF)U169. recAl endAl. thid Lab collection
Xanthomonoas oryzae pv. oryzicola
Rs105 Rif"  Wild type This lab
ArpfFxoc Rif"* The rpfFxoc gene knock-out mutant of strain Rs105 This lab
AflgDxoc Rif* The flgDxoc gene knock-out mutant of strain Rs105 This study
AflgExoc Rif* The flgExoc gene knock-out mutant of strain Rs105 This study
AflgDxoc(flgDxoc) Rif' Km" AflgDxoc complemented with pHMI-D This study
AflgExoc(flgExoc) Rif* Km" AflgExoc complemented with pHMI-E This study
Plasmid
pMDI19-T(simple) Ap" T-cloning vector colEl origin without MCS TaKaRa
pMD19-D1 Ap" FlgD gene ligated in pMD19-T(simple) This study
pMD19-D2 Ap" FlgD2 gene ligated in pMD19-T(simple) This study
pMD19-E1 Ap" FlgEA gene ligated in pMD19-T (simple) This study
pMD19¥2 Ap" FlgE2 gene ligated in pMD19-T (simple) This study
pK18mobsacB Km" mob sacB Lab collection
pKS-D Km" a 1472 bp fusion fragement of FlgD- \FigD2 gene ligated in pK18mobsacB This study
pKSE£ Km" a 1764 bp fusion fragement of FlgE- \FlgE2 gene ligated in pK18mobsacB This study
pHMI Sp"  Broad-host-range cosmid vector pSa ori Lab collection
pHMI-D Sp" flgD-H gene ligated in pHMI This study
pHMI-E Sp" flgE-H gene ligated in pHMI This study
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1.2 1.3
o fleD-HF fleD-HR .flgE-HF flgk—
Rs105 DNA FlegDdF  HR( 2)  Rsl05 DNA
FlgDAR. FlgD2F  FlgD2R( 2) AlgD-H(865bp)  flgE-H (1358bp) HindIIl
flgDxoc FlgD (744 bp). EcoRI pHMI
FlgD-2 (728 bp) pMD19-T E. DH5« pHMI-D — pHMI¥.
coli DH5« pMD19-DI  pMDI19-D2 . pHMI-DH  pHMIXH
BamHI  Kpnl.Kpnl — Xbal AftgDxoc  AflgExoc NA +Sp
BamHI Xbal + Rif PCR AflgDxoc
pK18mobsacB pKS-D., (flgDxoc)  AflgExoc(flgkxoc) »
FlgEdF  FlgEdR .FIgE2F 1.4 ‘ ~ ‘
FIgE2R(  2) flgExoc 14 MMX
FlgE- (899 bp) . FlgE2 (865 bp) . 3 .
pMD19-T DH5« pMDI9-EI  pMDI9- 15
B2 . BamHI  EcoRI.EcoRI  Xbal 0.3% NA :
BamHI Xbal ° 3
pK18mobsacB pKS-¥. 16 Rs105
AflgDxoc  AflgExoc AflgDxoc(flgDxoc)
2 | AflgExoc (flgExoc)  NA 0D,
ATable 2 The sequences of PCR primers used in th{s study ~0.5 24 _ 48 h
Primers Sequence(5°—3") Source
FlgD- F CGGGATCCGTTCGGGTTGGCGGTCTTGA — This study o
FlegD4R  GGGGTACCGCTCGGACGGCTTGTATCTC  This study 0D, =0.5 10 -15 d
FlgD2F GGGGTACCTGGGCGTTTTGCTGCTGGTA  This study ( 63) 3 d
FlgD2R  GCTCTAGAACCACCGACGCCAAGCACTA  This study
FlgEdF CGGGATCCTGCCGCTGTTGATGGTCTTG  This study 15 14 d
FlgEAR  CGGAATTCGAATCGGGCTCGCTGGAATC  This study o
FlgE2F CGGAATTCCGTTGGCGATGTTGTTGGAC  This study 1.5 RT-PCR
FlgE2R  GCTCTAGAGCTCAATACCGCCAAGGAAC Th%s study Rs105 50 L.
flgD-HF CCAAGCTTGCTCAATACCGCCAAGGAAC — This study '
flgD-HR CGGAATTCCGTTGGCGATGTTGTTGGAC  This study NA 28C 200 r/min
flgE-HF CCAAGCTTCTCGGACGGCTTGTATCTCA  This study 0Dy, =1.0 TaKaRa
flgEHR CGGAATTCTCCCTAATCCCGAATCACCA  This study RNA
16SIDNA-F AATGGGCGCAAGCCTGATC This study )
16StDNA-R TTTGTCACCGGCGGTCTCC This study Reverse Transcripase (TaKaRa)
flsDRTF  TTGGCGATGTTGTTGGACGT This study cDNA Rs105  ArpfFxoc ~ ¢cDNA
flgD-RTR  CAGGCGTGGAAATGCTCAAT This study PCR flgDxoc- flgExoc
flgERTF  CGATTCCAGCGAGCCCGATT Thfs study . 16S rDNA 16S IDNAF
flgE-RTR ~ TCAAGACCGCCAACCCGAAC This study
16S tDNA-R(  2) RT- PCR PCR
pKS-D.pKSE DNA :95°C 5 min;94°C 30 5;50C 30 s
Rs105 NA 72 50 s 28 ;72°C 10 min.
+ Km
PCR o 2
NA 7-9h
10% NA 2.1 flgDxoc-flgExoc
PCR Southern
o pK18mobsacB sacB
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10% NA 2000.2765 bp ( 1-A.B). EcoR1
o pKS-D.pKS-E Rs105.AflgDxoc  AflgExoc DNA
( )o Flgb4  Flgkd Southern (
pKS-D.pKS-E DNA 1-C.D). flgDxoc  flgExoc
FleDAF  FlgD2R.FlgE1F  FlgE2R PCR . NA +Sp + Rif
AflgDxoc AflgExoc ( )
1472.1764 bp Rs105 AflgDxoc(flgDxoc)  AflgExoc(flgExoc) o

1 flgDxoc  flgExoc
Fig.1  Molecular analysis of the knock— out mutant in the flgDxoc and flgExoc gene of X. oryzae pv. oryzicola. A: PCR
confirmation for the deletion flgDxoc gene by using primers FlgD4F and FlgD2R (M. DL2000;1. Rs105;2. AflgDxoc ). B: PCR
confirmation for the deletion flgExoc gene by using primers FIgE4F and FIgE2R (M. DL2000;1. Rs105;2. AflgExoc ). C: Southern
hybridization to confirm AflgDxoc with FlgD- as the probe (M. DL15000; 1. AflgDxoc;2. Rs105). D: Southern hybridization to
confirm AflgExoc with FIgE- as the probe(M. DL15000;1. Rs105;2. AflgExoc ).

2.2 AflgDxoc-AflgExoc 2-C). o
0.3% NA MMX AflgDxoc  AflgExoc
AflgDxoc  AflgExoc ( 3.
( 24A B).
AflgDxoc  AflgExoc ( o

2 Rsl05. .

Fig. 2 Bacterial motility and flagellum production of Rsl105 deletion mutants and the
complementation strains. A Chemotaxis of Xoc strains. B: Motlity of Xoc strains. C: Flagellum
production (1. Rsl05; 2. AflgDxoc; 3. AflgDxoc (flgDxoc); 4. AflgExoc; 5. AflgExoc
(flgExoc) .
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Fig.3 Bacterial growth in vitro of Rs105 deletion mutants (A) FlgDXOC \FlgEXOC
and the complementation strains (B). i ﬂngOC ﬂgExoc
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Fig.4 Pathogenicity analysis and hypersensitive response of the knock—out mutants in the flgDxoc

and flgExoc genes of Xanthomonas oryzae pv.

oryzicola. A: Water soaking symptoms in rice

seedlings(2 weeks old). B: Streak formed in adult rice. C: Hypersensitive response in tobacco.

D: The lesion lengths were coursed by Rs105 deletion mutants and the complementation strains.
1. The wide-type strain Rs105; 2. AflgDxoc;3. AflgDxoc (flgDxoc) ; 4. Aflgkxoc ; 5. AflgExoc

(flgExoc) ; 6. H,O0.
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Fig. 5 Expression analysis of the flgDxoc and flgExoc gene of

Xanthomonas oryzae pv. oryzicola by reverse—transcriptional polymerase
chain reaction (RT-PCR) . A: Amplification of flgDxoc gene. B:
Amplification of flgExoc gene. C: Amplification of 16S rDNA . M.
DL2000;1. Rs105 ¢DNA ;2. ArpfFxoc ¢cDNA
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Analysis of the flgD and flgE genes regulated by diffusible
signal factor in Xanthomonas oryzae pv. oryzicola
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Abstract: Objective To investigate functions of flgDxoc and flgExoc genes regulated by diffusible signal factor (DSF)

in Xanthomonas oryzae pv. oryzicola(Xoc) Rs105. Methods The flgDxoc and flgExoc genes were amplified by PCR. We

constructed AflgDxoc and AflgExoc the deletion mutants from Rs105 by using double crossover method and determined
cell morphology motility pathogenicity in host rice and hypersensitive response (HR) in nonhost tobacco. We tested the
differential expression of flgDxoc and flgExoc gene by reverse transcriptional polymerase chain reaction(RT-PCR) between
the wide type and ArpfFxoc (the deletion mutant of rpfFxoc gene which could not produce DSF). Results We cloned
flgDxoc and flgExoc from genomic DNA of Rsl105. PCR and Southern blot analysis demonstrated that the flgDxoc and
flgExoc genes were knocked out successfully. Both mutants were non-flagellated and significantly attenuated motility on the
0.3% semi-solid medium. The pathogenicity on rice were obviously attenuated in AflgDxoc and AflgExoc compared to the
wild type. All the changes in mutant could be restored through the complementation. However there was no significant
difference in bacterial growth in MMX medium and induction of HR between mutant (AflgDxoc or AflgExoc ) and the wild
type. In addition the results of RT-PCR demonstrated that the transcription level of flgDxoc and flgExoc were down—
regulated in ArpfFxoc. Conclusion This study showed that expressions of flgDxoc and flgExoc were positively regulated
by DSF

to pathogens virulence motility and chemotaxis

and necessary for flagellar hook assembly and flagellar structure in Xoc. Meanwhile FlgD and FlgE contributed
but no differences at growth rate in MMX medium and HR in nonhost. In
addition our results provided molecular evidences that the contribution of DSF-iype quorum sensing to pathogen’s

dependent on bacterial flagellar in Xoc.

flagellum flgD flgk DSF

virulence might be at least partially
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