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Figure S1. Time-averaged molecular dynamics (MD) lipid-density (p;) sampling comparison. A
and B show the normalized p;, calculated from unrestrained AQPO-DMPC MD simulations at 310 K. o
scale on the left. In A 280 ns were used to calculate py,.. In B 2800 ns were used to calculate py,.
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Figure S2. Global and local lipid interaction energy components. A shows the average (+ SD)
interaction energies of DMPC with DMPC (self), water, and protein. The energies were all attractive
(negative sign), dominated by the lipid self interaction, followed by the DMPC-water, and a minor
contribution was due to the DMPC-protein. When reducing the temperature from 310 K to 280 K the DMPC
self interaction increased while the other terms remained similar. The induced gel-DMPC system decreased
only moderately the DMPC-water energy, while leaving the self and the DMPC-protein components
unchanged. By restraining the protein, the average energy components were indistinguishable to the
unrestrained simulation at 310 K. B shows the lipid—amino acid interaction energies separated in van der
Waals (vdW) and electrostatic contributions. The vdW and electrostatic interactions energies were similarly
distributed over the surfaces S1 and S2 in all simulation conditions. vdW interactions uniformly covered
the surface, while the electrostatic interactions were restricted to the extra- or intracellular edges of the
protein surface.

Frontiers 3



Frontiers Supplementary Material

A Sp order parameters

Pure DMPC, 50-300 ns
0.3 ———————————— 03

0.25 8 sn1 280K \
B B sn2 280K
-0 sn1 310K \l
B B sn2 310K
0.2 0.2
0.15

0.1 0.1

6 8 10 12 14
Acyl carbon Cy

B  S;p extracellular leaflet
T° 310K T° 280K T° 310K, T° 310K,

DMPC gel  Protein restrained

Figure S3. Scp order parameters of the extracellular lipid leaflet. A shows the time-averaged Scp of
DMPC-water systems. The DMPC-water systems were simulated for 300 ns, excluding the first 50 ns as
equilibration. The color-scale on the right indicates a range of order values from 0.1 to 0.3. B shows the
extracellular leflet Scp around AQPO of acyl-chain carbons 2, 7, and 13.
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Figure S4. Scp order parameters of the intracellular lipid leaflet. A shows the time-averaged Scp of
DMPC-water systems. The DMPC-water systems were simulated for 300 ns, excluding the first 50 ns as
equilibration. The color-scale on the right indicates a range of order values from 0.1 to 0.3. B shows the
intracellular leaflet Scp around AQPO of acyl-chain carbons 2, 7, and 13.
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