2016 2020

Molecular mechanism of membrane proteins regulated by physical stimuli
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We elucidated molecular mechanisms of membrane proteins regulated by
physical stimuli (light, sound, heat, membrane potential, osmotic pressure). For light perception,
we elucidated dynamics of ChR by time-resolved X-ray crystallography. Moreover, we determined the
crystal structures of rhodopsin proteins such as Chrimson, HeR, SzR and Rh-PDE, and elucidated
molecular mechanisms of their functions. We also determined the structures of Prestin, a
voltage-dependent membrane motor protein involved sound amplification, TRPV3 channel sensing heat,
voltage-gated potassium channel Kv4 complexed with two regulatory subunits, CALHM ATP channel,
voltage-gated Cl- channel VCCN, osmotic pressure-sensing LRRC8 by a single molecular analysis of
Cryo-EM, and elucidated their molecular mechanisms.
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