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Xooc Ms1 Xoo JXOII
pA341 Xoo M1071 Xooc RS105
pA270 18
10 pA341  pA270
pA341 M6
hrp
pA270  pA34l pA270
11.6kb
Q933 A 1006-6179 2003 02-0180-09
Xoo Xooc
1
Ralstonia solanacearum Erwinia amylovora
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pigG Dif-
fusible Factor DF 23
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hrp
hypersensitive response on non-host plants
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Xoo  Xooc
1
1.1
1 LB 37C
NA NB 28C Rifampicin Rif
75 pg/mL Spectinomycin Sp 11pg/mL Kanamycin Km 20 pg/mL
1
Table 1 The strains and plasmids used in this study
Strains or plasmids Properties Sources

Xanthomonas oryzae pv. oryzicola

RS105 Rif" wild type Laboratory stock
M51 Rif" xanthomonadin minus mutants derived from RS105 hrp~ 1

Xanthomonas oryzae pv. oryzae

PX099 Rif" wild type Laboratory stock
E. coli Laboratory stock
DH5«a F'recA @80d lacZ AM15

Plasmids Laboratory stock
RS105/pUF034 gDNA library Sp" Km" Laboratory stock
pRK2013 Km" Tra* mob* ColEl replicon Laboratory stock
pA341 Sp" Km"  xanthomonadin gene clone from Xoo 13

pHM1 Sp' cos  parA incW derivatve of pR140  lacl’ OPZ’ This study
pA270 Km" 30.8kb xanthomonadin gene clone from RS105 This study
pAEL Sp" 18.1kb EcoRI fragment from pA270 This study
pAE2 Sp" 13.2kb EcoRI fragment from pA270 This study
pAESI Sp" 4.7kb Sal 1 fragment from pAEl in pHMI This study
pAES2 Sp" 4.1kb Sal I fragment from pAE1 in pHMI This study
pAES3 Sp" 0.8kb Sal I fragment from pAEl in pHM1 This study
pAES4 Sp" 2.0kb Sal I fragment from pAEl in pHMI This study
pAESS Sp" 1.8kb Sal I fragment from pAEl in pHMI This study
pAES6 Sp* 1.0kb Sal I fragment from pAEl in pHMI1 This study
pAES7 Sp* 0.4kb Sal I fragment from pAEl in pHMI This study
pAES8 Sp" 1.5kb Sal 1 fragment from pAEl in pHM1 This study
pAES9 Sp" 1.8kb Sal I fragment from pAEl in pHMI This study
pAES10 Sp" 8.3kb Sal I fragment from pAEl in pHMI1 This study
pAES11 Sp" 4.7kb Sal T fragment from pAEl in pHMI This study
pAESI2 Sp" 2.8kb Sal I fragment from pAEl in pHMI This study
pAESI3 Sp" 7.6kb Sal I fragment from pAE1 in pHMI This study
pAES14 Sp" 2.8kb Sal I fragment from pAEl in pHM1 This study
pAESI5 Sp* 2.9kb Sal I fragment from pAEl in pHMI This study
pAES16 Sp"  3.3kb Sal I fragment from pAEl in pHMI This study

1.2

NA
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43

1.3 HR
5
1.4
5
pRK2013
1.5 DNA
56 EcoRl BamHI Kpnl
Sall T4 DNA Sino-American Biotechnology Company
1.6
30 min 20 x SSC 3mol/L + 0.3mol/LL
pH7.0 30min DNA 0.5pg/pL 100°C
10min 1pL 80°C 2h pA341 DNA  EcoRI
0.7%
Roche
1.7
NB
1/5
8000 r/min 10 min DU-7
BECKMAN 360 ~ 500nm !
1.8
NB 10 10° 8
7 302nm 1.5 min
5 100uL 28C 36 ~ 48h
2
2.1
Xoo PX099  Xooc RS105  DES 18
MPLI ~ MPL5 PX099 M1 ~MI12 MI1071 13 RS105 2
M6  MI2
18
2.2
M51 Xoo JXOIII
pA341
RS105 in S17-1 Xooc M1071
pA270 pA341  pA270 19
M51 10 MPL1 M51
M4 M6 pA34L pA270 P ———r——LLLLLUA NS LG A
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MI1  MPL3 pA270 pA341 6
DNA
M6 M6/pA341
pA341 DNA 2
2 PA270 pA34l
Table 2 Restoration of xanthomonadin synthesis to mutants by clone pA341 and pA270
Strains Xanthomonadin Pathogenicity Strains Xanthomoinadin Pathogenicity
PX099 + S M4/pA270 - S
MPLI1 - S M4/pA341 + S
MPL1/pA270 - S M5 - S
PML1/pA341 + S M5/pA270 - S
MPL2 - S M5/pA341 - S
MPL2/pA270 - S M6 - R
MPL2/pA341 - S M6/pA270 - R
MPL3 - S M6/pA341 + R
MPL3/pA270 + S M7 - S
MPL3/pA341 - S M7/pA270 + S
MPL4 - S M7/pA341 - S
MPLA/pA270 - S M8 - S
MPLA/pA341 - S M8/pA270 - S
MPLS - S M8/pA341 - S
MPLS5/pA270 - S M9 - S
MPL5/pA341 - S M9/pA270 + S
RS105 + S M9/pA341 - S
M51 - S M10 - S
M51/pA270 - S M10/pA270 - S
M51/pA341 + S M10/pA341 - S
M1 - S M1l - S
M1/pA270 - S M11/pA270 + S
M1/pA341 - S M11/pA341 - S
M2 - S MI12 - R
M2/pA270 - S M12/pA270 - R
M2/pA341 - S M12/pA341 - R
M3 - S M1071 - S
M3/pA270 + S M1071/pA270 + S
M3/pA341 - S M1071/pA341 - S
M4 -
Symbols*  + " restoration of xanthomonadin synthesis “ - "restoration R no disease symptom observed on rice S typical disease
symptom.
2.3
2.3.1 pA270  pA341 FcoRI pA270
3 8.7kb vector + 18.1kb +13.2kb pA341
1-A pA341 pA270 1-B pA270
pA341
2.3.2 pA270 FeoRI
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pA270 DNA pAEl 18.1kb pAE2 13.2kb
pAEl pA270 6
3 18.1kb in
pAEl DNA 6
| 2 3 BamHI ~ Kpnl  pAFEl 4
° 3 10kb
¢
o =t 18.1kb DNA
T j Sall  pAEl 9
' 7
23— pA270 31.3kb DNA 2
€ - Sall 16 pA270
6
11.6kb DNA pAES1
n —— PAES2 pAES3  pAES4
pA270
1 pAZI0 pA3dl 11.6kb  DNA 32 pAEl
Fig.1 The restriction and colony blot PAES] 4.7kb
analyses of pA270 and pA341 M3 MPL3
A 1. ADNA/Hindlll 2. pA341/EcoRI pAES2 4.1kb
3. pA270/EcoRL. B 1.pA341 2. pA270  MPL3 MPL3/pAES1T  MPL3/pAES2
3. DIG-labeled probe based on pA341. RS105 MPL3/pAES2
MPL3/pAESI 3-A M3  MPL3 M9 M1l
pAES]  pAES2 pAESIO pAESI + pAES2 M9 Mil
pAESI  pAES2 pAES3
pAESA 6 pAES12 pAES3 +
pAES4 M7 MI1071 M7/pAES12  MI1071/pAESI2
pAESI3 pAES2
+ pAES3 + pAES4
RS105 3-B pAES12 2.8kb DNA Sall
3
RS105 M51 M1071
M51/pA341  M1071/pA270
3min 4min
Tmin 40%
W51 20% 4 O HEMFHERMENHRFMFHKARED http://journals. im. ac. cn
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3 pA270
Table 3 Restoration of xanthomonadin synthesis to various mutants by subclones of pA270
M3 M7 M9 Mi11 M1071 MPL3
PAE1 + + + + + +
PAE2 - - - - - -
PAES] + - - - -
PAES2 - - - - -
PAES3 - - - - - -
PAES4 - - - - - -
PAESS - - - - - -
PAES6 - - - - - -
PAES7 - - - - - -
PAES8 - - - - - -
PAES9 - - - - - -
PAES10 + - + + -
PAESI1 - - - - .
PAESI2 - + - - + -
PAESI3 - + - - + +
PAES14 - - - % - -
PAESI15 - - - - - -
PAES16 - - - - - -
Symbols “  + " yellow pigmentation in the conjugants” —"no pigmentation in the conjugants.
1.0kb
— Restoration
E E E  tomutants
S S¥S S SS S
PA270 47 ) 41 7120 718] 1115 18 132 N
0.8 1.0 04
pAE2 | | -
pAET 1 L L L Lo L |
PAES] ——————— +
PAES2 — +
PAES3 [ +
pAES4 — _
pAESS —_— _
PAES6 —_
PAES7 U -
PAESS [E— B
pAESY —_ :
PAESIO 1 - -
PAESIL - 4
pAES12 T +
PAES13
pAES14 1 i
pAESI1S [E T T |
PAES16 — _
2 PA270
Fig.2  Restriction endonuclease map of clone pA270 and the ability of its subclones to restore
xanthomonadin production to mutants.
E. EcoRI S. Sall * + " restored xanthomonadin production to mutants® —" did not restored the mutants.
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Fig.3 The absorption spectra of xanthomonadin produced by conjugants of mutants M3 and M1071

A a. RSI05 b. PXO99 c¢. MPL3/pAES2 d. MPL3/pAESl

c. M1071/pAESI2 d. M1071.

e. MPL3. B a. RSI05 b. MI1071/pAESI3
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Fig.4 Survival of mutants and their conjugants following UV raditation

The survival ratio in percentage was calculated based on the number of living cells of UV radiated strains as com-

pared with that of the control.
A ¢.RSI105 m.M51/pA341

a.M51. B ¢.RSI05 m. MI071/pA270 a.MI1071.

MPIL3/pA270 7

campestris

pv. campestris

RS105
7% Poplawsky X . campestris pv.
pigG X . campestris .
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pigH
DNA
PX099

pA341  pA270
M51 M6 M51 M6
M51  M1071

Xanthomonas

pA341  pA270
pA341 pA270
M12 pA341 pA270
Xoo  Xooc

X . campestris pv. campestris
23

18
pA341  pA270 pA341  pA270
pA341
pA270 11.6kb  pAESI + pAES2 + pAES3 + pAES4

pAEl pAESI  pAES2
MPI3  PX099

RS105 JXolil pA341
M51
11.6kb
pAES12 pAES3 + pAES4 M7  MI1071
M7/pAES12  M1071/pAES12
RS105 pAES13 pAES2 + pAES3 + pAES4
RS105
z 11.6kb DNA
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Cloning and Characterization of a Xanthomonadin Gene

Cluster from Xanthomoinas oryzae pv. oryzicola

Zou Huasong Chen Gongyou Lai Zhibing Li Guangyong Wang Jinsheng"
Key Lab of Monitory and management of Plant Disease and Insects of Ministry of Agriculture
Institute of Plant Protection  Nanjing Agriculture University — Nanjing 210095  China

Abstract A novel gene pigH had been identified from Xanthomonas oryzae pv. oryzae Xoo
gDNA library clone pA341 previously. This paper reports a xanthomonadin biosynthetic pig gene
cluster from Xanthomonas oryzae pv. oryzicola Xooc . Five pigment minus mutants from Xoo and
thirteen from Xooc were obtained by diethyl sulfate DES mutagensis. The mutants M6 and M12
failed to cause disease in rice and induce the HR in tobacco either. One clone pA270 was screened
from Xooc RS105 ¢DNA library after all individual clone was transferred into a mutant M1071.
Clony blot hybridization displayed that the foreign NDA fragment harbored in pA341 was not
homologous to that in pA270. Moreover only 10 of the above 18 xanthomonadin mutants were
restored to produce xanthomonadin by either pA341 or pA270 clone. This demonstrated that the
mutated sites in the above 18 xanthomonadin were different and might not be in a same gene locus.
Subclones of a 11.6kb EcoRI fragment affected either the amount or absorption spectra of pigment
production  which indicated that this fragment encoded various functional fragments and was possibly
a gene cluster. The roles of the pigment in protecting the bacterial cells from damage by UV
radiation suggested that the pigment contribute to the survival of the pathogens during their
colonization in rice.

Key words Xanthomonas oryzae pv. oryzicola Xanthomonas oryzae pv. oryzae Xanthomonadin

Gene cloning
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