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DNA polyelectrolyte in a nanopore: Electrostatic potential and ion distributions
Motohiko Tanaka (National Institute for Fusion Science, Toki 509-5292, Japan), Yitzhak Rabin
(Bar llan University, Israel); Email: mtanaka@nifs.ac.jp URL: http://dphysique.nifs.ac.jp/
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Abstract: DNA residing in a nanoscale pore embedded in the membrane of low dielectric constant is
highly affected by the geometrical size of the pore and counterion condensation due to enhanced
electrostatic interactions in the pore. We study the formation of electrostatic potentials and the behavior of
counterions and coions in the nanopore. The DNA is elongated in the pore and its charges are balanced
among counterions and coions, with enriched counterions. Interestingly, the coions are not depleted from
the pore when the DNA is present.
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Fig.2 A single-stranded DNA residing in a narrow pore of 15A diameter and 50A length
(left), DNAin a very wide pore of 56A diameter (middle), and an empty narrow pore (right).
Connected large orange and white spheres represent (—e) charged and neutral monomers,
respectively. Small green and orange spheres are counterions and coions of 1M concen-
tration, respectively. Two green rings represent the location of the upper and lower rims of
the pore. Solvent particles are not drawn for the purpose of clarity.
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