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Ionic interactions play a crucial role in ion transport and selectivity to maintain cellular ion homeostasis. For example,
the Mg2+ channel is a membrane protein that regulates Mg2+ cation concentration on both sides of the cell membrane.
Crystal structure of the Magnesium Transport E channel suggests a transport mechanism for Mg2+ ions involving the
motion of hexa-hydrated Mg2+ cations recognized through water-mediated ionic interactions between the Mg2+ cation and
the carboxylate groups of the channel interior.a

In order to characterize these water-mediated ionic interactions, we investigated Mg2+(CH3COO–)(H2O)n clusters.
We probed their structures from n = 4 to 17 by measuring cryogenic gas phase infrared spectra, further interpreted by
high level quantum chemistry DFT-D calculations of vibrational frequencies. This comparison allowed us to investigate
size-selected microhydrated Mg2+ ion pairs.

In accordance with previous findings obtained on hydrated calciumb and bariumc acetate clusters, hydration by 6 water
molecules is insufficient to induce the ion separation. Nonetheless, partially-separated or separated ion pairs are formed
from at least 10 water molecules, and more significantly with 14 water molecules. These results highlight the necessity of
a second water-mediated ionic interaction for the transport of Mg2+ within the channel and possibly in cooperation with
weaker secondary interactions, such as involving carbonyl groups, as suggested by the crystal structure.
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