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Table S1. Summary of simulation data

Table 1. List of simulations
Forcefield System Type Length Comment Excl. n
CHARMM TIP2;1 equilibration 200 ns 6

unbiased 1 µs 1
unbiased 1 µs ∆t = 2.5 fs 1
biased, NH3 1 µs

I185H×G194C equilibration 200 ns 7
unbiased 1 µs
unbiased 1 µs ∆t = 2.5 fs 1
biased, NH3 1 µs 1

G194C equilibration 200 ns 3
unbiased 1 µs 1
biased, NH3 1 µs

I185H equilibration 200 ns 3
unbiased 1 µs 1
biased, NH3 1 µs

Amber TIP2;1 equilibration 200 ns 8
unbiased 1 µs
unbiased 1 µs cont. from 1 µs
biased, NH3 1 µs
equilibration 200 ns H81+ 4
unbiased 1 µs H81+

I185H×G194C equilibration 200 ns 8
unbiased 1 µs
unbiased 1 µs cont. from 1 µs
biased, NH3 1 µs

G194C equilibration 200 ns 4
unbiased 1 µs

I185H equilibration 200 ns 4
unbiased 1 µs

Summary of generated simulation data. The 200 ns equilibration run of each
system precedes the other simulations of that system. Furthermore, although
not listed here, each equilibration was preceded by a total of 90 ns of
protein-constrained simulation time. The number of monomers, if any, that are
excluded (“excl.”) from averages based on the NPA stability criterion (defined
in the main text) are also listed. The number of monomers, n, included in
calculating averages µ for unbiased simulations (i.e. all but the excluded ones)
are listed alongside the respective equilibration run.



Figure S1. Free energies including single mutants
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Figure 1: Free energies along z for ammonia and water. The error bars indicates estimated un-
certainties of the average taken over the monomers. The larger error bars at at z ≈ 4 Å in the
ammonia profiles of CHARMM G194C and Amber I185H×G194C are due to rare sampling events
of a side pocket in one of the monomers in each simulation. There is no ammonia data for the
Amber single mutants.
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Figure 2: Free energy of water positions as a function of the distance along z and the radial distance
from the channel COM, dxy for the single mutants.



Figure S2. Histidine dihedral angle trajectories
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Figure 1: Trajectories of two H185 dihedral angles of mutants I185H and I185HxG194C. The
dihedral definitions are indicated in the figure. The data is from one 1 µs long trajectory of each
mutant. The trajectories of the four monomers have been concatenated so that times 0–1 µs
corresponds to the first monomer, times 1–2 µs to the second monomer, etc.



−180

−160

−140

−120

−100

−80

−60

−40

−20

0
di

he
dr

al
 a

ng
le

 (
◦ )

H81
O-C-Cα -Cβ

TIP2;1 (CHARMM)

−180

−160

−140

−120

−100

−80

−60

−40

−20

0

di
he

dr
al

 a
ng

le
 (

◦ )

H81
O-C-Cα -Cβ

TIP2;1 (Amber)

0 1 2 3
time (µs)

−180

−160

−140

−120

−100

−80

−60

−40

−20

0

di
he

dr
al

 a
ng

le
 (

◦ )

H81
O-C-Cα -Cβ

TIP2;1, H81+  (Amber)

Figure 2: Trajectories of H81 dihedral angle characterizing closing of the pore. The dihedral
definition is indicated in the figure. H81+ denotes that H81 is doubly protonated. The data is from
one 1 µs long trajectory of system. The trajectories of the four monomers have been concatenated
so that times 0–1 µs corresponds to the first monomer, times 1–2 µs to the second monomer, etc.


