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Figure S1. Single- and double-logarithm of the average concentration of positive extra-vesicular ions. (A) The average concentration of positive extra-vesicular ions are plotted in Figure 4D. Here the same concentrations are divided by the average concentration at R3, , and plotted against the radial distance Ri.  (B) The logarithm of  is plotted against the radial distance Ri. (C) The logarithm of  is plotted against the radial distance Ri.
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Figure S2. Single- and double-logarithm of the average concentration of negative extra-vesicular ions. (A) The average concentration of negative extra-vesicular ions are plotted in Figure 4B. Here the same concentrations are divided by the average concentration at R3, , and plotted against the radial distance Ri.  (B) The logarithm of  is plotted against the radial distance Ri. (C) The logarithm of  is plotted against the radial distance Ri.

By assuming Boltzmann distribution the electric potential of an ion was calculated from the simulated average ion concentration (shown in Figure 2–4) as follows:   By using the same equation the error of the potential was calculated too and plotted in Figure S3.
[image: ]




Figure S3. Simulated and fitted electric potentials of extra-vesicular ions. The electric potential, , obtained from the simulated ion concentration, is plotted against the shell radius (Ri). Red and blue dots and the error bars refer to positive and negative ion, respectively. Green curve: the approximate solution of the Poisson-Boltzmann equation (given in the Introduction and in Table S1) is fitted to the simulated data. The values of the parameters,  and  obtained from the weighted fit are listed in Table S1. Black curve: shows a simple exponential curve derived from Eq.16 (i.e.). The values of the parameters, a and b, are listed in Table 1. (A,B) N3 = 1000; (C,D) N3 = 5000; (E,F) N3 = 10000.


Table S1. Definition of curves fitted to average extra-vesicular positive and negative ion concentrations in Figure S3.
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