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Analysis of dynamic structural rearrangements of functioning ion channels by
fluorescent unnatural amino acid
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ATP receptor channel P2X2 shows voltage-dependent gating, in spite of the
absence of canonical voltage-sensor in the molecule. We approached the molecular mechanisms by
voltage-clamp fluorometry analysis using unnatural Fluorescent Amino Acid (fUAA). When fUAA was
introduced at Ala337 by mutagenesis in the transmembrane domain 2 (TM2), voltage dependent
fluorescence change was observed. As the change was linear in the recorded voltage range, it was
shown that it is not due to conformational change of P2X2 protein but due to an electrochromic
effect of fUAA, and that 337 position is located at a converged electric field. As it is known Phe44

in TM1 is close to Ala337 in the presence of ATP, and as we showed the importance of the
interaction between Ala337 and Phe44 for activation by muta?enesis, it was suggested that the

interaction between them in the strong electric field is voltage-dependent and that it underlies the
voltage-dependent gating of P2X2.
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