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Analysis of stress response mechanism in biofilm formation of S. mutans.
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Streptococcus mutans, implicated as a primary causative agent of dental
caries, shows acid tolerance as an important characteristic and is known to survive under acidic
conditions, while the molecular chaperone DnaK has been suggested to be involved in its
acid-tolerance mechanism. For this study, S. mutans strains with overexpression (DnaK-o0) and
suppressed expression (DnaK-s) of DnaK were constructed and examined. The acid tolerance of DnaK-o
was obviously elevated as compared to the parental and DnaK-s strains. In addition, DnaK-o showed
strong cell aggregation under acidic conditions. The structure of biofilms formed by DnaK-s was
sparse as compared to biofilms formed by the other strains, while formed by DnaK-o had significantly

greater height. These results suggest that DnaK expression by S. mutans may have effects on the
structure of biofilm formed by the organism, indicating the importance of control of cell surface
protein expression in regard to the biofilm formation.
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