
Stability of Membrane Protein Structures

The scaling strategies explored in this work affect only the protein–protein interactions, and
therefore protein–lipid and protein–water interactions as well as membrane properties remain
unaltered. The secondary structure is fixed in Martini by bonded parameters. However, hydro-
gen bonding, van der Waals forces, and hydrophobic and electrostatic interactions define the
tertiary structure of the proteins. The first three of these interactions are essentially modeled
by the LJ potential in Martini, and therefore a drastic reduction of ε might destabilize the ter-
tiary structure. To check the effect of the scaling of protein–protein interactions on structural
protein fluctuations, we simulated the outer membrane cobalamin transporter (BtuB) [1] in a
DPPC bilayer (400 lipids per leaflet) at 320 K for 1 µs using simulation parameters identi-
cal to those listed in the Methods section (“New-RF”). We considered both unscaled Martini
and the I-0.1 scaling and evaluated protein stability by RMSD. These RMSD data, shown in
Fig. S1, confirm that the I-0.1 strategy, especially when combined with the elastic network [2],
is sufficiently gentle to avoid artificial protein unfolding.

0 200 400 600 800 10000

0.1

0.2

0.3

Time (ns)

R
M

SD
(n

m
)

Unscaled
Scaled I-0.1

Figure S1: Root mean squared deviation (RMSD) of the BtuB protein in a DPPC membrane
(see text for details). Data shown here are for the normal (unscaled) Martini model and for
the I-0.1 scaling.
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