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Activation mechanism of an acid-responding sensor

Eguchi, Yoko
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EvgS is an acid pH-responding sensor in Escherichia coli. When this sensor

is activated by mild acidic pH (4.5 - 6), expression of various acid resistance genes is induced
and renders the cells acid resistant. Since addition of organic acids to the culture or
proliferation under anaerobic environment inhibited EvgS activation even when the culture was
adjusted to pH5.7, our initial hypothesis was that a pH gradient across the cell membrane was
required for EvgS activation. However, addition of a small amount of organic acid, that did not
disrupt the pH gradient, also inactivated EvgS. Thus, other factors beside the disruption of the pH
gradient were involved in the EvgS inactivation. Furthermore, inactivation of EvgS under anaerobic
condition was caused by the lack of oxidized ubiquinone within the cell membrane. We propose a novel
EvgS activation model that requires oxidized ubiquinones for the formation of disulfide bonds
between the cysteine residues in the EvgS PAS domain.
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