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Artificial Ion Channels
~How Can We Regulate Permeability~
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“ No painter would ever dream of doing better than Nature,
but no painter would stop painting because of this conclusion.

a0

o ¥
ke waaby

Recent Reviews about arifcial ion channel

Matile, S. et al. Tetrahedron 2004, 60, 6405. Fyles, T. M. Chem. Soc. Rev. 2007, 36, 335.
Matile, S. et al. Mol. BioSyst. 2007, 3, 658. Matile, S. et al. Angew. Chem., Int. Ed. 2008, 47, 2.

Cragg, P. J. et al. Dalton Trans. 2007, 26. Binder, W. H. Angew. Chem., Int. Ed. 2008, 47, 3092.

See also, Tanaka-kun’s excellent literature seminar #080604

== Contents

1 Introduction -« e e ceerreeeee D 4.2 nght Gated lon Channel - 6
2 Review of lon Channel - wvess 3 4.3 pH Gated lon Channel s 7
3 Regulation of a Natural lon Channel 4.4 Ligand Gated lon Channel - 9

"""" 4 5 Artificial Tongue — «e-eesesereseeeenes 9
4 Gated lon Channel 6 Outlook & Remark «---«---sseeeeee T (5

4.1 Voltage Gated lon Channel - 4 1110



1 Introduction

Yang, D. etal. J. Am. Chem. Soc. 2007, 129, 7264.
Yang, D. et al. Acc. Chem. Res. 2008, 47, 1428.
Yang, D. ICOS-17 abstract paper.
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supramolecular ion channels/pores

Polymer induced pore formation
-> final structure is less predictable

Reauired features

+ membrane-spanning structure(length)
+ significant volume for the passage of the ion
+ the interior of the channel is hydrophilic.

+ enough interaction to embed into a bilayer membrane
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First example: Kobuke, Y. et al. Chem. Lett. 1995, 435.
Fig.16
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hydrophobic: to embed in the bilayer

different valency is important

Fyles, T. M. et al. J. Am. Chem. Soc. 1998, 120, 2997.
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First bilayer was prepared and then amphiphile was added

burst of irregular opening (0.5-10 ms)
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4.2 Light Gated lon Channel
Review: Trauner, D. et al. Biochemistry 20086, 45, 15129.
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4.3 pH Gated lon Channel
Kobuke, Y. et al. Chem. Commun. 2004, 872. 1pKa1 =5,pK =6, pKas = 11, pKay =117
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4.4 Ligand Gated lon Channel
Webb, S. J. et al. Chem. Commun. 2008, 4007.
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ADP Table 1. Sucrose Content of Soft Drinks Determined with Pore 22
beverage expected (gL ') found (gl. )
1 Coca-Cola 1006 i3 B i
2 Cocu-Cola Light 0 0
3 Red Bull 113 i 13
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