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Structural analysis of the chromophore in multiple M intermediates of an inward proton pump
Schizorhodopsin
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Schizorhodopsins (SzRs) transport protons from the outside of the cell to cytoplasm in contrast
to typical outward proton-pumping rhodopsins. To reveal determining factors of the proton-
transport direction, it is essential to understand the chromophore structure of photointermediates.
The photocycle of SzRs is known to involve multiple M intermediates. In this study, we observed
resonance Raman spectra of the two M intermediates of SzR4. Our observations indicate that the
retinal chromophore of SzR4 is reisomerized in prior to the reprotonation of the Schiff base, which
has been never observed for the photocycles of ion-pumping rhodopsins to date.
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