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We will describe discovery of inward membrane protein light-driven proton pumps. Inward plasma
membrane native proton pumps have been unknown. Generation of electrochemical proton gradient
is the first and universal step of cell bioenergetics provided by outward proton pumps. Therefore, the
existence of inward was not expected. In our talk we describe comprehensive functional studies of
the representatives of the yet non-characterized xenorhodopsins from Nanohaloarchaea family of
microbial rhodopsins. We showed in experiments that they are inward proton pumps. We proved that
in model membrane systems, E.coli cells, human embryonic kidney cells, neuroblastoma cells and rat
hippocampal neuronal cells. We also solved the structure of a xenorhodopsin from Nanosalina
(NsXeR) and suggest a mechanism of inward proton pumping. We demonstrated that the NsXeR is a
powerful pump which is able to elicit action potentials in rat hippocampal neuronal cells up to their
maximal intrinsic firing frequency, proving that the inwardly directed proton pumps are suitable for
light induced remote control of neurons and are an alternative to the well-known cation selective
channelrhodopsins.



