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Molecular/ion recognition plays a fundamental role in life. lonophores are molecules that
selectively bind to certain ions and are potential antibacterial drugs due to their high biological
activity resulting from ion selectivity. On the contrary, the principle of why ion selectivity
emerges remains unclear. In this study, we aimed to elucidate the principle of ion selectivity of
ionophores at the molecular level using an original methodology combining mass spectrometry
and cutting-edge gas-phase laser spectroscopy. The results showed that valinomycin, a K*
ionophore, can encapsulate ions of different sizes by changing the cavity size. For Na* with a
low complexation constant with VM, however, water molecules interact directly with Na* by
entering the cavity, which induces structural distortion of VM.'? A new ion recognition
mechanism has been revealed that is driven by structural changes caused by water molecules.
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