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Figure S1: The polar distributions of the angles made in the plane of the lipid bilayer by the backbone
carbonyl bonds from residues Val-76 (A,B) and Gly-77 (C,D) which form S2 of the selectivity filter. For
clarity only 2 of the 4 K+ bound simulations are depicted; the results for the remaining two simulations,
which are similar, can be found in the main body of the paper. The dashed lines indicate the angles found
in the crystallographic structures. The angular distributions from the CHARMM27 and GROMOS43a1
simulations are drawn with blue and red lines respectively. The magnitude of each curve represents the
probability of that angle occurring and therefore the areas sum to unity. Note that the dynamic angular
distributions have been superimposed on the static crystallographic structure.
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Figure S2: This is an example using the CHARMM forcefield of the motion of the ions in the selectivity
filter of NaK. The displacement of the K+ ions and the Ca2+ ion along the selectivity filter are drawn as
red and blue lines, respectively. The positions of the centers of mass of the binding sites S0–S4 are drawn
as grey lines. S4 is has the most negative displacement and S2 is centered on zero. In some K+ bound
NaK simulations this motion occurs much more quickly, sometimes during the warming, but in all cases it
happens by 10 ns. Note that this motion occurs before the calcium ion unbinds from the channel.
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Figure S3: The average number of ligands around a K+ ion (NK+) plotted against the number of ligands
around a Na+ ion (NNa+) in the same ion binding site. Points that do not lie on the dashed grey line
therefore have different coordination numbers for each bound ion. A ligand is defined as any oxygen atom
within 4.0 Å of the bound ion. Superimposed on these data are the selectivity free energy contours from
Fig. 5 of the Supplementary Information of the paper by Bostick and Brooks III (1). These contours,
drawn as grey lines, were derived using a non-polarizable classical forcefield. The average number of
ligands around ions at sites S2 and S4 are colored red and orange for KcsA and blue and purple for NaK,
respectively. The discrete nature of the data made estimating a correlation time difficult and so the errors
were conservatively produced by dividing each simulation into only three blocks. The same analysis but
where a ligand is defined as any oxygen atom within 3.5 Å of the bound ion can be found in the main body
of the paper.
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Figure S4: There are no amino acids with sidechains capable of donating a hydrogen within 5 Å of the
selectivity filter carbonyl oxygens in the high-resolution structure of KcsA (PDB:1K4C, labelled A). For NaK
(PDB:2AHZ, labelled B) there is a single amino acid within 5 Å(Asn-80, colored blue) but this is directly
next to the last glycine of the selectivity filter so is unlikely to be able to interact directly with the carbonyl
oxygens. Those with hydrogen bond donating groups greater than 5 Å from the carbonyl oxygens are
colored white. For reference the backbones of the selectivity filter and the remainder of the protein are
colored red and yellow respectively. For similar figures of other K+ ion channels see the Supplementary
Information of the paper by Varma and Rempe (2).
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