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Bacteriorhodopsins (BRs) are the simplest photosynthetic devices that can alone act as light-
driven pump. To extend the absorption wavelength range of BRs, without compromising their
specification by mutations?, we constructed the biosynthetic pathways for several non-
standard/ non-natural retinal-like compounds. By the expression in Escherichia coli
harboring these pathways, BRs exhibited significant blue- and/or red-shift in their
absorption spectra.
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