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Supporting Online Material
For the simulations of friction forces of the adsorbed peptide chain, fragment 3 is moved laterally over the diamond surface
by a potential that acts on the terminal peptide group and is independent of the polymer height (see simulation snapshot
of peptide fragment 3 on a hydrophilic diamond surface in Fig. 2A). The center of the restraint potential is moved with a
velocity v0 between 0.1 and 250 m/s, and an appropriate spring constant between 83 and 5000 pN/nm is chosen for every
v0. In Fig. 2B we show the lateral force FL as a function of time t for a hydrophobic diamond surface (pulling speed
v0 = 10m/s, black line) and a hydrophilic one (v0 = 0.5 m/s, red line). It is seen that on the hydrophobic surface the lateral
force fluctuates only very little and is of the order of FL ≈ 200 pN. The friction force extrapolated down to a pulling velocity
of v0 = 0.1 m/s is of the order of FL ≈ 2 pN and thus much smaller than the desorption force, which explains why the
desorption force can be obtained with dynamic simulations at a constant vertical pulling velocity of v0 = 0.1 m/s. On the
hydrophilic surface, on the other hand, stick-slip phenomena occur and the mean friction force is very high. Determining the
desorption force is not possible, since the resultant force when vertically pulling a peptide fragment away from the surface
is dominated by friction contributions.
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Figure 1: (Supporting Material) Sequence of the C16 spider silk repeat unit, shown together with the fragmentation used for
the simulations. A space filling model is shown at the bottom. The conformation is completely stretched out and does not
correspond to a structure observed during the simulations.
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