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Modeling lon Permeation Activity in Cyclodextrin Based Synthetic lon Channels
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The natural channels possess controllable ion transportation Membrane Channel
s . P . P e hbaCD channel compatibility in the membrane (hbaCD) < 10kCal/mol/A2 >
ability. The gating caused by the stimulus from the (POPC) e e
environment, like, membrane potential, mechanical force, e Study ion permeation and ion selectivity of hbaCD channel using (CHARMM-GU | _0.5A window-size >

and chemical signals. The anion/cation selectivity is a critical molecular dynamics free energy calculations T < 2ns simulation time>
property of ion channels and underpins their physiological CHARMM-GUI Umbrella sampling
function. Modelling of artificial ion channels may improve our RESULTS
understanding of natural ion channels. This open up possible < Minimization CHARMM
applications in materials and biological sciences. The . Hydration muber T
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channel can lead to use in place of natural ion channel. gls‘ } gﬁ' plotting
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diseases can be treated by synthetic ion channels. This study s : 54_ —
focuses on the ion passage through the synthetic cyclodextrin oF s’ — = : 1 L . 2|0 INFERENCES
based ion channels which are considered ideal candidates for e Distance (A) e The hydrophobicity of a pore contributes to the dewetting
molecular tubes because of their diameter being closer to Interaction energy Interaction energy effect
natural ion channels. s o . 5 | I I | e Favourable movements of ion found near terminals of the
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?Sﬂ ;-;” ® |[ncreasing simulation period makes water passage through
"?“’" § middle of the channel by losing ion-channel interaction
2 : e Hydration number reduction at the middle of the channel
-15., Distance (A) ' Distance (A) indicates the partial dehydration of the sodium ion
e ® The space in the channel is well covered by umbrella sampling .Fbverijﬁpéniﬂj St,& fon of the channel
¥ f}Tf (figure not shown) - | |
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FEFegy halide anions through the channel

e Both ions experiences the unfavourable conditions as they enter
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