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Hydrophobic organic solvents can be toxic to organisms. When microorganisms are 

incubated in the presence of a large amount of an organic solvent, the extent of growth 

inhibition is inversely correlated with the log POW of the solvent. Hydrophobic organic 

solvents with a log POW of 2 to 5 bind to the cells and disrupt the cell membrane.  As 

the result, membrane fluidity and permeability are altered, and membrane proteins may 

be displaced or denatured; these changes can lead to dissipatio n of membrane 

electrochemical potential and proton gradient, and disruption of membrane based 

processes such as substrate transport and energy generation . It has been reported that 

microbial growth is inhibited by the reactive oxygen species (ROS). The ROS has been 

known to be generated by organic compounds such as p-nonylphenol and 

dihydropyradine in Escherichia coli  cell. In E. coli , superoxide anion radical (O2
-
), an 

ROS, is converted to hydrogen peroxide (H2O2) by superoxide dismutases (SOD), 

which are coded by sodA and sodB genes. The H2O2 is also decomposed to H2O and O2 

by catalases, which are coded by katE and katG genes. It was reported that E. coli 

mutants lacking catalases and SODs became more sensitive to these organic 

compounds than wild type strain. Thus, it was speculated that the ROS might be 

implicated in the toxicity of organic solvents.  

In this study, we examined the involvement of catalase and SOD genes in organic 

solvent tolerance in E. coli. We constructed catalase genes knockout-mutant and SOD 

genes knockout-mutant, respectively. Thereafter, we investigated their organic solvent 

tolerances and intracellular ROS levels in the presence of organic solvents . The 

tolerances of the mutants against hydrophobic organic solvents were investigated by 

measuring the colony-forming efficiency of each mutant on LBGMg agar plate 

overlaid with solvents. In addition, the cell growth of mutants in the LBGMg liquid 

medium in the presence of organic solvents was also examined by measuring tu rbidity. 

We examined intracellular ROS levels in the mutants by reactive oxygen species assay 

using 5-(and-6)-carboxy-2’,7’-didichlorodihydrofluorescein diacetate. 

Both catalase deficient mutant and SOD deficient mutant became more sensitive to 

hydrophobic organic solvents than the parent strain. In addition, the SOD deficient 

strain became sensitive to hydrophilic organic solvents. These results showed that ROS 

might be involved in toxicity of organic solvents.  Increase of intracellular ROS levels 

in both mutants were observed in the presence of n-hexane and cyclohexane. 

 


