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Figure S1. MC simulations of the Trp-cage starting from unfolded protein. Selected MC
trajectories at the transition temperature of 370 K showing the change of the fraction of native

contacts. Multiple folding and unfolding events are observed. MC simulation started from



unfolded Trp-cage structure with Q = 0.07 (shown in green in Figure 1 in the main body) (a)
and Q =0.12 (b, c).
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Figure S2. Upper panel: Overlay of different refolded conformers of Trp-cage, obtained from
the MC simulations at the folding temperature. The most flexible residues are marked with their
names. Trp-6, Asp-9 and Arg-16 in the native structure are marked in green, while that residues
in refolded state are in yellow. Bottom panel: Heatmap of particular RMSD residue change in
different refolded conformers as a fluctuation from its position in the native form (changes close
to the native-like structure of Trp-cage are in blue, while residues with high RMSD are in brown
and dark brown). Visualization was done in VMD (version 1.9.2betal)

http://www.ks.uiuc.edu/Research/vmd/



Native contacts, residue contact map, potential of mean force

Our definition of native contacts follows Noel et al*, where all atoms are given a radius r=1 A
and the cut-off radius r_cutoff=6 A for short range contacts is used. In the calculation of the ¢-
values a residue was considered native, when more than 70% of its native contacts are formed.
The @-value analysis was made with eSMBTools61. The potentials of mean force are defined

as:

9(q) = —kTin(p(q))

where P{@P(@is the probability amplitude of the reaction coordinate.
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Figure S3: Correlation between Free Energy as a function of RMSD and radius of gyration of
1VII.

Temperature Calibration

In general, the usage of implicit solvation is connected to increase of the folding temperatures,
in comparison to the values observed both in experiment and simulated in MD with explicit
water. Here, we observe the same trend. We, therefore, computed the specific heat for the
Villin headpiece as a function of temperature using WHAM58 (see Figure S3)2. Comparison

with the experimentally determined specific heat, see Figure 2 in® suggested a temperature



shift of 83 K, which was applied in the analysis of the Villin headpiece. The shift between
experimental and simulated temperature is also known in REMD simulations*® and MD
simulation with implicit solvent model’. This temperature shift of 10 to 50 K has been also
observed in MD simulation with explicit solvent model and the same force field*8°. No attempt
was made to modify the parameters of the implicit solvent model to capture the temperature

dependence of solvation.

WHAM
250 300 350 400 450 500 550
?OO 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 TOO
] +— 425 5K B
1| Cwv C
600 - L 500
500 L 500
S 400 - L 400
3004 L 300
200 - L 200
100 i T T T T | T T T T I T T T T | T T T T | T T T T I T T T T - 100
250 300 350 400 450 500 550
T[K]

Figure S4: Specific heat capacity (Cy), in kcal mol-1 K-1, for the Villin headpiece as a function
of temperature. The temperature in the heat capacity maximum was used for temperature

calibration of MC simulations of Villin headpiece.
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Figure S5. MC simulations of the WW domain. Representative free energy plots as a function

of the fraction of native contacts (q_value), representing different ensembles of the protein.

The overlay of multiple conformers in the particular ensemble is depicted accordingly.
Visualization was done in VMD (version 1.9.2betal) http://www.ks.uiuc.edu/Research/vmd/
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Figure S6: MC simulations of the WW domain. Selected MC trajectories near the transition
temperature of 530 - 550 K showing the change of the fraction of native contacts. Multiple

folding and unfolding events are observed.

Figure S7: Solvent exposed N-H---O hydrogen bond between Ser-13 and Arg-17 stabilizing
the B-hairpin of WW domain (pdb structure 1L2Y).
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