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ABSTRACT 
        Agrobacterium tumefaciens, plant pathogenic soil bacterium, infects wound sites in 
many dicotyledonous plants causing crown gall tumors. During plant-microbe interactions 
and aerobic respiration, Agrobacterium is exposed to reactive oxygen species (ROS) 
which are highly toxic to bacterial cells. Bacterium has evolved multiple systems to cope 
with ROS, one of which is SoxRS system. SoxR is a transcriptional regulator that controls 
a superoxide stress response. In Escherichia coli, SoxR positively regulates SoxS 
expression which in turn activates many genes. However, SoxS�homolog has not been 
found in A. tumefaciens. Here, A. tumefaciens SoxR system has been characterized. The 
soxR mutant (PW01) was hypersensitive to superoxide generators but not to other oxidants. 
This phenotype of the PW01 could be restored by the functional soxR from plasmid vector 
(pSoxR). Adaptive and cross-protection responses to oxidants of A. tumefaciens were also 
investigated. Exposure of A. tumefaciens to sublethal doses of H2O2 induced adaptive 
protection to H2O2 killing and exposure of sublethal doses of menadione conferred cross-
protection against H2O2 killing. This menadione induced cross-protection response was 
not SoxR dependent. The levels of catalase directly correlated with the bacterium’s ability 
to survive H2O2 treatment. In vivo activity of a soxR::lacZ promoter fusion demonstrated 
that SoxR is autoregulating which could be induced by menadione. Promoter deletion 
analysis revealed that the sequence upstream of a putative -35 region is not required for 
SoxR to bind its promoter suggesting that the SoxR binding site located between the -35 
and -10 regions. The gel mobility shift revealed SoxR bound directly to its promoter. A. 
tumefaciens possesses three superoxide dismutase genes namely sod1, sod2 and sod3. 
Northern blots and in vivo sod3::lacZ promoter activity suggested that menadione induced 
the level of sod3 expression in a soxR dependent manner. The gel mobility shift also 
revealed SoxR bound directly to sod3 promoter. In addition, SoxR binding site sequence 
was utilized to identify SoxR target genes. Three SoxR target genes, Atu2361, Atu4895 and 
Atu5152, encode MFS permease and two hypothetical proteins were identified. Northern 
blots and gel mobility shift assays suggested that the levels of Atu4895 and Atu5152 
expression were induced by menadione that depends on SoxR.  
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	        Treatments of A. tumefaciens with the superoxide generator, menadione, induce the cross-protection to a subsequent challenge with lethal concentrations of H2O2 (Figure 28A). In E. coli, superoxide anions mediate changes in global gene expression via the superoxide sensing transcriptional regulators SoxR and SoxS (11, 206).  Analysis of the A. tumefaciens genome using the BLASTP program reveals an ORF (Atu3915) that encodes a 151 amino-acid polypeptide with 55 % sequence identity to E. coli SoxR.  The A. tumerfaciens SoxR homolog also contains a conserved CX2CXCX5C domain that is involved in the formation of the Fe-S cluster.  The soxR gene was inactivated resulting in the A. tumefaciens soxR mutant strain designated PW01.  PW01 was used to determine the role of SoxR in the menadione induced cross protection to H2O2.  The ability of menadione treatment to induce cross protection against subsequent exposure to H2O2 was retained in PW01, indicating that soxR was not responsible for mediating the response. It has been reported that menadione induces cross-protection against H2O2 is abolished in the oxyR and katA mutants (194). Thus, it can be concluded that the soxR homolog in A. tumefaciens is not involved in the menadione-induced cross-protection against H2O2 killing but both H2O2 and menadione-induced cross protection against H2O2 killing is the result of the upregulation of katA expression by the global peroxide sensor and transcriptional activator OxyR (193). 
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	1.   Medium 
	        LB (Luria-Bertani) medium  
	2.   Reagent for molecular cloning 
	        10X TBE buffer 
	        Restriction enzyme buffer composition 

	3.   Reagent for polyacrylamide gel electrophoresis 
	     Running buffer 
	     6X sample loading buffer 






