DNA modification Effect on the Potassium Ion Selectivity of Biomimetic Nanopores
Elif Turker Acar, 1,2 Steven F. Buchsbaum,3 Cody Combs,1 Francesco Fornasiero,3 Zuzanna S. Siwy1,4,5
1Department of Physics and Astronomy, University of California, Irvine

2Department of Chemistry, Faculty of Engineering, Istanbul University Cerrahpasa, Avcılar-Istanbul, Turkey

3 Lawrence Livermore National Laboratory, Livermore, CA 94550

4Department of Chemistry, 5Department of Biomedical Engineering, University of California, Irvine, CA 92697
Keywords: Biomimetic Nanopores, Potassium Selectivity, DNA effect. 
I. Abstract Body 
Since the discovery of biological channels and their importance in physiological processes, scientists have attempted to create robust man-made structures that exhibit transport properties mimicking those of their biological counterparts.1-3 Ion selectivity, thus the ability to transport one monovalent cation such as potassium and not to transport another monovalent cation such as sodium, is at the basis of many physiological processes, yet it is very difficult to reproduce with man-made nanopores.
In this study, we have developed a solid-state nanopore that preferentially conducts potassium ions over sodium ions at concentrations up to 1 M. The transport selectivity, quantified as a ratio of currents in KCl and NaCl, reaches 80. The mechanism of ionic selectivity is based on facilitated transport of potassium ions through a nanopore with an opening less than 2 nm, whose walls are decorated with 18-crown-6 ether molecules. In our pore design inspired by voltage-gated ion channels, we grafted ssDNA at the pore entrance with expectation it will function as a cation filter and voltage-gate. Ion selectivity of our nanopore system is strongly dependent on the pore diameter and applied voltage, as predicted by a phenomenological model with voltage-dependent rate constants. 
Achieving potassium selectivity in solid-state nanopores opens new avenues toward advanced separation processes, more efficient biosensing technologies and novel biomimetic nanopore systems.
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