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The goal of this study was to identify what the determinant factor is for

the different ion transport mechanisms, pump and channel. Here, we used anion pump and anion channel

rhodopsins as examples, which are a family of photoreceptor proteins in microbes. We mainly focused

on the anion channel rhodopsins in this study and explored novel ones and investigated their
mechanisms for the anion channel activity. We developed a simple measuring technique for the anion
transport activity. Because of this, we successfully identified some anion channel rhodopsins with
unique anion transport properties. In addition, we reported for the first time the anion binding in
the initial state and the functional mechanism which was strongly affected by the anion
concentration.
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