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Table 1  Strains and plasmids used in this study
Strains and plasmids Characteristics Source or reference
Actdovorax. avenae
subsp. citrulli
xjl12 Amp" ; Wild type This lab
136 Rif", Derivative of xjL12 carrying Tn5 transpon This work
HCM Rif* , Km" ; hisC-deletion mutant This work
CHCM Rif , Km" ,Gm" ; complement strain of HCM This work
HAM Rif* ,Km" ; xjl12 insersional mutant defective in hisA This work
CHAM Gm" ,Rif" ,Km" ; complement strain of HAM This work
HBM Rif* ,Km" ; xjl12 insersional mutant defective in hisB This work
CHBM Gm" | Rif* ,Km" ; complement strain of HBM This work
HDM Rif* ,Km" ; xjl12 insersional mutant defective in hisD This work
CHDM Gm" ,Rif" ,Km" ; complement strain of HDM This work
Escherichia coli
DH5 supE441lacU169 ( AlacZ AM15) hsdR17 recA lendA1gyrA96 thi-1 relAll This lab
DHS . Apir recAl creC510 hsdR17 endAl zbf-5 uidA( Amlul) :pir + thi This lab
S17-1. \pir Apir pro hsdR, recA This lab
Plasmids
pRK600 ColE1 ori V;RP4;tra + ; RP4 oriT;helper plasmid in Triparental matings;Cm" This lab
pUT-Km Delivery plasmid for Tn5; R6K rep lion; AmpK ;Km" This lab
pUC19 Amp", ColE1 origin This lab
pEX18GM Suicide vector with a sacB gene, Gm' This lab
pTE30 Km" This lab
pVIK112 Suicide vector, entrobacterium replicate; Km" This lab
pEXLKR Km" fragment cloned into the vector pEXLR This work
pBBRLMCS-5 Broad-host-range vector with a P, Promoter, Gm' This lab
pVIK-HA A-bp inernal fragment of the hisA gene cloned into suicide vector pVIK112 This work
pVIK-HB A 398-bp inernal fragment of the hisB gene cloned into suicide vector pVIK112 This work
pVIK-HD A 851-bp inernal fragment of the hisD gene cloned into suicide vector pVIK112 This work
pBBRCHA A bp containing promoter of the hisA gene cloned into Broad-host-range vector pPBBRLMCS-5 This work
pBBRCHC A 2310bp containing promoter of the hisC gene cloned into Broad-host-range vector pPBBRLMCS-5 This work
pBBRCHB A 712bp containing promoter of the hisB gene cloned into Broad-host-range vector pBBRLMCS-5 This work
pBBRCHD A 1729bp containing promoter of the hisD gene cloned into Broad-host-range vector pPBBRLMCS-5 This work
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Table 2 The primers used in this study
Primers Primer sequences (5'—3") Objective fragment T,/°C values'
WFB1 GACCAGCCACACTGGGAC A 360-bp internal fragment of Ac 65
WEB2 CTGCCGTACTCCAGCGAT A 360-bp internal fragment of Ac 65
KM-F CTATCGATTGTATGGGAAGCC A 586-bp internal fragment of Mini-Tn5 48
KM-R CGAGGCAGTTCCATAGGATG A 586-bp internal fragment of Mini-Tn5 48
CCGGAATTCAAAGATGCGGCAGGAGGACG 787-bp fragment of Ac, used for PCR confirmation of
dl P a——— . 60
(EcoRI, underlined) Ac-deletion mutants
£ CGCGGATCCGCACTTTTCAGGTCCGTCAG 787-bp fragment of Ac, used for PCR confirmation of 60
(BamHI, underlined) Ac-deletion mutants
i CGCGGATCCCCCGCAAGGTTCTCGTCAAG 649-bp fragment of Ac, used for PCR confirmation of 60
¢ (BamHTI, underlined) Ac-deletion mutants
TGCTCTAGACTGGTGGTGGGCATTGAAGC 649-bp fragment of Ac, used for PCR confirmation of
d4 . . 60
(Xbal, underlined) Ac-deletion mutants
VVVVV ATCCGAAGCTCCCTCGTGE
Kml CCCCOATELG . Creeereetee A 1562-bp internal fragment of pTE30 plasmid 55
(BamHI, underlined)
CGCGGATCCCAGGTGGCACTTTTCG
Km2 —_ A 1562-bp internal fragment of pTE30 plasmid 55
(BamHI, underlined)
SGGAATTCTCCATAAGACCCCTTTTGC
CHC1 COCAATTCTCC GACCee e A 2310-bp internal fragment of Ac 58

(EcoRI, underlined)

CHC2 GCMGTGTGGTGTCCGTCGATGT A 2310-bp internal fragment of Ac 58
(Xbal, underlined)

"GGAATTCACGGCAGTCGCTACAAGGT
hisA-mut-F CCCAATIC L(,’ CAGTCGETAC CT6 756-bp internal fragment of hisA ;used to creat HAM 58
(EcoRIT, underlined)

GCTCTAGACGGTCAGGAACATCGGCAAC

hisA-mut-R . 756-bp internal fragment of hisA ;used to creat HAM 58
(Xbal, underlined)
GGAATTCCTCGGGCATCGGCTTC
hisB-mut-F ¢ 7CL C CATCGGCTTC 398-bp internal fragment of hisB;used to creat HBM 62
(EcoRI, underlined) -
GCTCTAGAACTGGTGGTGGGCATTG
hisB-mut-R — 398-bp internal fragment of hisB;used to creat HBM 62

(Xbal, underlined)
CGGAATTC ACGGCAGTCGCTACAAGGTG 1303-bp fragment of hisA; used for complemention of

hisA-comp-F (EcoRT, underlined) HAM 60
hisA R GCTCTAGAGGTCAGGAACATCG GCAAC-3’ 1303-bp fragment of hisA; used for complemention of 60
wi-comp (Xbal, underlined) HAM

hisB F TCCCCCGGGCGACAACGCCCAGATG 712-bp fragment of hisB; used for complemention of 60. 8
1s-comp- (Smal, underlined) HBM '
hisBec R GCTCTAGACCACGACGGCGACAGT 712-bp fragment of hisB; used for complemention of 60. 8
wh-eomp (Xbal, underlined) HBM :

CGGAATTCCAGAAGAAGGCGAGCG

hisD-mut-F (EcoRI, underlined)

851-bp internal fragment of hisD jused to creat HDM 62

GCTCTAGAAGCGGCGACGAGAACC

hisD- -R
st -mut (Xbal, underlined)

851-bp internal fragment of hisD jused to creat HDM 62

. CGGAATTCGCTCGCATCTCGTGGT 1729-bp fragment of hisD; used for complemention of
hisD-comp-F — . 50.3
(EcoRI, underlined) HDM
hisDc R GCTCTAGATGGCTCAACTCCTTCTG 1729-bp fragment of hisD;used for complemention of 50.3
psi-eomp (Xbal, underlined) HDM :

L1350 R4 PE A VB T4 DNA 45/ Tag A BRZY A7 i s Southern Blot fir i DIG 15 £ W T
M \PCR % {f B\ Trans -taq i \X-gal DNA B4 Roche 24 7] ; 7R SC 46 B JH T AR B 49 0 T Mg 50 T DL AR
R0 & S ok 3 O & ¥ o AR TR (R ) PIRHEA IR w) o e aaR 2 0 [ 2 A
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Fig. 1

t/h

ERKRERAREGFTHEKMNE
Growth of Ac strains in different conditions. A: Growth of Ac¢ strains in MMX medium; B; Growth of HAM and HCM in MMX medium with

different N sources; C: Growth of HBM and HDM in MMX medium with different N sources; D: Growth of Ac¢ strains in MMX medium with

plants’tissue extracts; E: Growth of Ac strains in MMX medium with histidine biosynthesis inhibitor, and their growth in MMX medium with histidine

biosynthesis inhibitor and histidine.
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2 EMIBRNERERRERERLE

Fig.2 Emerging seedlings following seed transmission

B3 BEDEER LS

Fig. 3 Hypersensitive response of Ac strains. A: Hypersensitive response of mutation HAM and HBM ; B:

Hypersensitive response of mutation HBM and HDM; C: Hypersensitive response of mutations added with histidine.
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Fig. 4  Growth of Ac strains in cotyledon of Hami-melon. A:
Enlargement of lesion in cotyledons; B: Quantification of the amount

of bacteria extracted from cotyledons.
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Fig.5 Effect of mutations on extracellular cellulase.
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Fig.6 Effect of mutations on motility.
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Relationshjip of histidine auxotrophy of Acidovorax citrulli
with pathogenicity

Minjie Wang”, Zhenhua Han", Zhen Wu, Yuqiang Zhao, Dujuan Gao,
Jianchao Wang, Guoliang Qian, Baishi Hu”

College of Plant Protection, Nanjing Agricultural University, Key Laboratory of Integrated Management of Crop Diseases
and Pests, Ministry of Education, Nanjing 210095, China

Abstract : Acidovorax citrulli(Ac) is an important bacterium that occurs in watermelon, melon and other cucurbits. It
mainly damages watermelon and melon, and can cause leaf blight, fruit rot, and even mortality. [ Objective] To verify
the relationship between defects in the synthesis of histidine and the pathogenicity of Ac. [ Methods] We generated a
transposon ( Tn5) mutant library on the background of strain xjl12 of Ac. Then we used subclone technology to identify the
gene. [ Results] The mutant could not elicit the hypersensitive response ( HR) in nonhost tobacco, and its virulence was
reduced. It is impaired in hisC, which encodes the protein histidinolphosphate aminotransferase. The other three genes
(hisA, hisB and hisD) involved in the process of histidine synthesis were also studied. These mutants could not elicit the
hypersensitive response ( HR) in nonhost tobacco; their virulence was reduced significantly and disease symptoms caused
by mutants were delayed for 48 hours when compared to the wild type strain. By adding exogenous histidine, pathogenicity
of the mutants was restored. [ Conclusion | The change of the characteristics of the mutants was directly related to the
synthesis of histidine.
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