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Photoreceptor protein, rhodopsin, olfactory receptor, hormone
receptors and neurotransmitter receptors have a common structural
motif, 7 transmembrane alfa-helices. Photon absorption and ligand
bindings causes conformational changes in the receptors and the
receptors take the excited states. Characterizations of the conformational
changes and the actions of receptor proteins are required for revealing
the structure-function relationship. Halobacterial rhodopsins which
belong to the 7-helices family are stable proteins. The stability gives
halobacterial rhodopsins advantages over other receptors in the various
analyses. Four kinds of halobacterial rhodopsins have been found in the
cell membranes. Two of them are light-driven ion pumps which convert
the light energy into the chemical energy. The conformational changes of
halobacterial rhodopsins are characterized by monitoring the color
changes of the retinal chromophore.

Membrane vesicles of wild-type Halobacterium sp. mex strain
show a wavy absorbance change which has not been so far reported in
halophilic archaebacteria. A white mutant strain lacking carotenoids did
not show the wavy absorbance change. The wavy absorbance change in
the range of 440-590 nm was induced by a red flash (600-640 nm),
which photoexcited electrogenic ion pumps, mex bacteriorhodopsin and
mex halorhodopsin but not carotenoids. The wavy change was also
caused by K+ diffusion potentials without light. These results suggest
that the wavy absorbance change in the membrane vesicles is the
voltage-dependent absorbance change of the carotenoids. This
absorbance change have potential in the precise evaluation of the
membrane voltage. It may bring the great development in the
undarstanding the mechanism of the ion pumping by proteins.
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