
Figure 1: Diffusion constant of K+ relative to its value in the bulk as a function of the position along
the channel axis. An analytical form fitted to the results from the simulations was used in the BD
trajectories (dashed line). The absolute value of the calculated diffusion constant in bulk solution
(0.37 Å2/ps) was uniformly scaled to the corresponding experimental value of 0.185 Å2/ps [9] in
order to account for the underestimated viscosity of the TIP3P water model [10] at the temperature
of the molecular dynamics simulations (330K) [11].

Diffusion constant

The diffusion constant profile was extracted from the velocity autocorrelation function of the ions

calculated from the friction kernel, using an analysis based on the generalized Langevin equation

for non-uniform systems [6, 7, 8]. In practice, the diffusion constant was calculated at different

position along the pore axis from the biased umbrella sampling simulations from the expression [8],
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where Ĉ(s) is the Laplace transform of the velocity autocorrelation function C(t) = 〈v(t)v(0)〉 (n.b.,

the r.h.s. of the equation is equal to kBT/γ̂(s), where γ̂(s) is the Laplace transform of the friction

kernel). The expression was extrapolated to small values of s to avoid the numerical instabilities as

s→ 0.
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