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1
Table 1 Strains and plasmids used in this study
Strains or plasmids Properties Sources
Escherichia coli
F~®80dlacZ AMISA lacZYA-argF U169 endAl deoR recAl hsdR17 rg_ .
DH5a o This lab
mg, phoA supE44 X~ thi-1 gyrA96 relAl
S17-1 294 recA  chromosomally integrated RP4 derivative Tp" Sp" Simon et al.
Xanthomonas oryzae . pv. oryzicola
RS105 Rif"  wild type This lab
RX Rif* Km" hrpX mutant no HR in tobacco and no pathogenicity in rice. This study
RG Rif Km" hArpG mutant no HR in tobacco and no pathogenicity in rice. This study
RS105/pXG Transconjugant of RS105 with pXG This study
RS105/pAG Transconjugant of RS105 with pAG This study
RX/pAGM1 Transconjugant of RX with pAGM1 This study
Plasmid
pADI123 Ap"  LacZa* Dr. Anne K. Dunne
pMDI18-T Ap"  LacZa™ TaKaRa
pHM1 Sp'or Sm'IncW Mo b p  Mob* LaclP* PK2 replicon cosmid R. Tnnes
pUFR034 Km" IncW Mob p  Mob* LacZa* PK2 replicon cosmid De Feyter 2 et al.
pKmob18 Km" Mob p Mob + LacZ Sp' audi Federico # et al .
pUCI8 ¢fp 717 bp gfp ORF ligated in pUC18 This lab
pAGMI 250 bp promoter region fused with gfp ORF in pHM1 This study
pXG 234 bp promoter region fused with gfp ORF in pUFR034 This study
pAG 250 bp promoter region fused with gfp ORF in pUFR034 This study
pMDI18-T pADI123 PCR o
TaKaRa Evans blue poly-L-Lysine 717bp pUCI18
Sigma Leica DMRA Microscope 2p Pst] Kpnl
Leica Beckman 2 4- gfp pUFR034 EcoR 1 -Kpn 1
D KT hpX  hpal
TaKaRa afp pUFR034 1 DH5a
1.2 hrp gfp PCR
Xooc RS105 DNA V-gene hrpX  hpal g
Xooc RS105 DNA DNA DNA
PCR hrpX hpal Maniatis *°
pMD 18-T EcoR1 Pst 1 PCR 2
2
Table 2 Primers used in this study
Pri Pri Y Annealing Time for extension Size of PCR Accession number
rimers TImers sequence temperature/ C second products/bp in GenBank
hrpX-PF1 CGAATTCGATATCCGGCCGGATGG 59 30 234
hrpX-PR1 ATCTGCAGGCCGGTCTCTCTCTTG
hpal-PF1 GAATTCGATCCACTTAACGGGCAAGC 58 30 250 AY2035561
hpal-PR1 CTGCAGCGTGACGATTCCTCTCTGAT
gfp-F1 TACTGCAGATGAGTAAAGGAGAAG 56 45 717 Dr. Anne K. Dunne
gfp-R1 GCGGTACCTTATTTGTATAGTTCA
hpal-F TTGAACACACAATTCGGCGG 56 40 414 AY2035561
hpal-R TTACTGCATCGATGCGCTGTC
1.3 RS105 hrpX
8 hrpX  gfp 2fp hrpX  hpal hrpX
hpal  gfp pXG  pAG gfp  hpal gfp pXG  pAG
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S17-1 o

250 bp 717bp

(A)—| /acZ(1| hrpal promoter | 2fp ORF | lacZa I—

E P K
234 bp 717bp

(B)—i IacZa| hrpX promoter I gfp ORF I lacZa |—

E P K

1 hpal gfp hrpX gfp

Fig.1  Schematic constructs of hpal

gp A and hipX gfp B

fusion genes. The 250bp or 234bp promoter region of the hpal or hrpX
genes of Xanthomonas oryzae pv. oryzicola were fused with the open
reading frame for the green fluorescence protein gfp into vector
pUFR034  respectively. The consensus motif called the plant-inducible
promoter PIP box TTCGC-N15-TTCGC

region of the hpal gene. E. EcoR1 P. Pst 1 K. Kpn 1 .

is found in the promoter
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Fig.2  Effects of the hrp inducing medium XOM3 on expression of the

XOM3

hpal gene of Xanthomonas oryzae pv. oryzae tested by reverse-
transcriptional polymerase chain reaction ~ RT-PCR . M. Marker
DL2000 1. Negative control 2. RS105 3. hrpG mutant 4. hipX
mutant 5. The genomic DNA of the strain RS105 was used as the positive

control .
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3 hmp gfp
Fig.3 Induction of the hrp  gfp fusion gene expression in NB A1-2

NB XOM3

in XOM3 A3-4 medium or in response to rice cells B and C . A

The level of the gfp gene expression was observed by fluorescence microscopy 40 x after transformants of RS105 with hrp  gfp genes were
incubated in NB or XOM3 medium for 16h respectively. Al. RS105/pAG in NB medium A2. RS105/pXG in NB medium A3. RS105/pXG

in XOM3 medium A4. RS105/pAG in XOM3 medium. B Induction of the Arp gene expression in response to rice suspension cells. Interaction

of Xooc with rice suspension cells was observed by fluorescence microscopy 40 x after 16h for co-cultivation. Bl and B2. Co-cultivation of RX/

pAGMI with rice suspension cells. Images were acquired by light microscopy Bl  or fluorescence microscopy B2 . B3. Co-cultivation of

RS105/pXG with rice suspension cells. B4. Co-cultivation of RS105/pAG with rice suspension cells. C Induction of hrp gene expression in

response to rice callus. Interaction of Xooc and rice callus was observed by fluorescence microscopy 40 after 16h for co-cultivation C1 and

C2 . Co-cultivation of RX/pAGM1 with rice callus. Images were acquired by light microscopy C1 or fluorescence microscopy €2 . C3. Co-
cultivation of RS105/pXG with rice callus. C4. Co-cultivation of RS105/pAG with rice callus.
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Establishment of the hrp-inducing systems for the expression of the hrp genes
of Xanthomonas oryzae pv. oryZicola

XTAO You-lun LI Yu-rong LIU Zhi-yang XIANG Yong CHEN Gong-you"

Key Laboratory for Monitoring and Management of Plant Diseases and Insects of Ministry of Agriculture  Department of
Plant Pathology — Nanjing Agricultural University ~ Nanjing 210095 China

Abstract The hrp genes of Xanthomonas oryzae pv. oryzicola Xooc  which is the causal agent of bacterial leaf streak
in rice possesses the ability to elicit hypersensitive response on nonhost plants and the pathogenicity in host rice. In
order to analyze the function of the hrp genes we developed hrp-inducing systems using transcriptional hrp  gfp fusions
with the promoters of hrpX and hpal of Xooc. The levels of GFP protein expression indicated that the hrp gene
expression in Xooc was not efficiently induced in NB medium but efficiently in XOM3 medium. Using the hrpG and
hrpX mutants of Xooc as the controls the results by RT-PCR demonstrated that in wild type strain the expression of the
hpal gene was suppressed in NB medium but was increased in XOM3 medium. When incubated in XOM3 the
expression of the hpal gene was abolished in hrpX mutant while the level of the hpal gene expression was lower in the
hrpG mutant than that in wild-type strain. More importantly it was found that the induction of the hrp gene expression
was strongly increased in response to rice suspension cells and callus in this study. This suggests that the hrp-inducing
systems XOM3 or rice suspension cells or rice callus for the induction of the hrp genes expression be useful for
functionally analyzing the hrp genes mining effectors secreted by the type [l secretion apparatus and understanding
pathogenicity determinats of Xooc .

Keywords Xanthomonas oryzae pv. oryzicola hrp genes hrp-inducing medium rice RT-PCR
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