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A mechanism by which a bacterial outer membrane lipoprotein transmits cell
surface stress information to an inner membrane component of a two-component
regulatory system
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An outer membrane lipoprotein RcsF is an essential component of the Rcs
phosphorelay signal transduction system of Escherichia coli. Mislocalization of RcsF to the
periplasm or to the cytoplasmic membrane leads to high activation of the Rcs system, suggesting that

RcsF functions by interacting with the cytoplasmic membrane component(s) of the system. This is
consistent with the report that RcsF interacts with the periplasmic domain of the inner membrane
protein YrfF (YrfFperi), a negative regulator of the system. We show that RcsF also interacts with
the periplasmic domain of the inner membrane histidine kinase RcsC (RcsCperi). When RcsCperi was
secreted to the periplasm, it titrated RcsF s activating effect. A bimolecular fluorescence
complementation (BiFC) experiment showed interaction of RcsF with RcsCperi as well as with YrfFperi.

We conclude that RcsF interacts with the periplasmically exposed region of RcsC as well as with
that of YrfF in activating the system.
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