Hydration mimicry of Mg2*, Ca2*, Sr>* and Ba?*ions in the ion-channel
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System: Single 1on in 64 water molecules, NVT, 7= 330 K, p=1 atm

TPSS basis set, PCM model, pseudo-potentials for core electrons.

Graphics are produced using VMD and Chimera

VASP ab-initio molecular dynamics simulation package

Gaussian 09 was used for electronic structure calculations

Our study focused on hydration structure and evaluation of hydration free
energy using quasi-chemical theory. Near neighbor distribution yields

structural insights which are relevant to deduce local coordination structure.

This 1s the first time such an extensive study was carried out on divalent 1ons

[Mg(H,0),.]*" cluster in Mg-ion
channel (PDB:4U9L)

[Ca(H,0),]*" cluster in Ca-ion

channel (PDB:4MS2)
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[Ba(-O)8]2" 10n at binding site in K-
ion channel (PDB:4PDR)
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QCT predicts hydration free energy that i1s comparable to
experimental values provided complete inner shell environment
1s specified

Ion channels (Calcium, Magnesium and Potassium) mimic
hydration structure at the binding sites allowing selective
transport through membranes.

Ba and Sr shown 8-fold coordination
structure as most stable structure in water (similar to binding site
configuration).

Calcium and Magnesium channels are huge and allow hydrated
ions to go through based on size of ion-water clusters.
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