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Supplementary Figure 1: Amplitudes Au;? of ILMs i = 2 and 18 as a function of vector index.
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Supplementary Figure 2: Effective free-energy map V (v, 6),, for n =2 to 18 computed from MD run

2

L T I'@;I L

4

P

5

6

®

7

@

8

PR I 30 S W

10

11

T T T T T T
i-»
T B N B B |

12

gy
-

13

14

16

[
~

18

Y18

8 kT
6

4
2
0

180°

1 of Trp-cage at 7' = 300 K. Black lines represent free-energy isolines V' — Vi,;, = 3kpgT.
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Supplementary Figure 3: Effective free-energy map V (v, 6),, for n = 2 to 18 computed from MD run
1 of Trp-cage at T' = 380 K. Black lines represent free-energy isolines V' —V,,,;,, = 3kpT computed from
the effective free-energy maps V' (v, 6),, at ' = 300 K (see Supplementary Figure 2). Gray diamond and
triangle represent (v, 6) values of typical native and non-native conformations of Trp-cage, respectively,
as shown in Figure 4 (c).
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Supplementary Figure 4: (v,6), for n = 2 to 18 computed from NMR-derived structures provided
in the PDB file 1L.2Y. Black lines represent free-energy isolines V' — Vj,,;;, = 3kpT computed from the
effective free-energy maps V (v, 6),, at T' = 300 K (see Supplementary Figure 2).



Trp-cage run 2 380 K
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Supplementary Figure 5: (a) Native character (NC') (in %) as a function of simulation time for MD
run 2 of the Trp-cage protein at 7' = 380 K. Color line using the BGR palette (from blue, which
corresponds to NC' = 100%, green, which corresponds to NC' = 50%, to red, which corresponds to
NC = 0%) represents NC' computed every 1 ps and the black line represents the mobile average of the
NC computed on a time window of 1 ns. Gray impulses shown on the time axis of the lower graph
represent the occurrence of an ILM (S < 0.5) along the MD trajectory. (b) Root mean-square deviation
(RMSD in nm) as a function of simulation time for MD run 2 of Trp-cage at 7' = 380 K. All-atom
structures of Trp-cage for different snapshots are shown in a cartoon plus ball and stick representation.

NC for each snapshot is also indicated.
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Supplementary Figure 6: Native character (NC') (in %) as a function of simulation time for MD run 3
of Trp-cage (panel a), MD runs 1 and 2 of the HP-36 (panels b and c¢) and MD run 1 of VA3 (panel d)
at T' = 380 K. Color line using the BGR palette (from blue, which corresponds to NC' = 100%, green,
which corresponds to NC' = 50%, to red, which corresponds to NC = 0%) represents NC' computed
every 1 ps and the black line represents the mobile average of the NC' computed on a time window
of 1 ns. Gray impulses shown on the time axis of the lower graph represent the occurrence of an ILM

(S < 0.5) along the MD trajectory.
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Supplementary Figure 7: Correlation analysis between ILLMs. (a) Correlation p between Au;? profiles
along the sequence with S' < 0.6 and Aui%mm profile along the sequence characterized by S minimum
(S =0.4). (b) Au;? profiles along the sequence characterized by S, (blue line) and p,,;, (red line),
as shown in panel a.



Supplementary Table 1: Number N;; s of ILMs of soliton type detected in MD simulations of the
HP-36 protein at 7' = 380 K and their localization along the amino acid sequence (residues involved are
listed between parenthesis using the three letters code).

T=380K T=300K

run 1 run 2 run 1
Nioum 88 65 35

Nipa /Ny (in %) 0.0176 0.0130 0.007
1 = 42 (MET-LEU-SER-ASP) 1 1 3
1 = 51 (VAL-PHE-GLY-MET) 3 3 2
i1 =73 (GLU-LYS-GLY-LEU) 81 59 29
1 = 74 (LYS-GLY-LEU-PHE) 3 2 1




Supplementary Table 2: Number N;y s of LMs of soliton type detected in MD simulations of VA3 at
T = 380 K and their localization along the amino acid sequence (residues involved are listed between
parenthesis using the three letters code).

T=380K T=300K

run 1 run 1
Niouv 34 33
Nrpar /Ny (in %) 0.0068 0.0066
1 = 19 (LEU-THR-GLY-ALA) 1 -
1 = 36 (ILE-SER-GLY-SER) 32 33
1 = 37 (SER-GLY-SER-THR) 1 -
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Supplementary Table 3: Number Njr s of ILMs of the soliton type detected in the MD simulations
of Trp-cage and their localization along the amino acid sequence (residues involved are listed between
parenthesis using the three letters code). For each mutant, each residue replaced by ALA is marked by
a symbol. All MD runs were of a 500 ns duration except run 2, at 7" = 300 K (20 ns, see the Methods

section).

T=380K T=300K

run 1 run 2 run 3  mutant™ mutant* run 1 run 2
Nrioum 251 302 199 321 58 71 17

Nrpar /Ny (in %) 0.0502 0.0602 0.0398 0.0642 0.0116 0.0142 0.0850
1 = 2 (ASN-LEU-TYR-ILE) 4 3 3 - 6 - -
1 =7 (TRP-LEU-LYS-ASP) - 1 - - - - -
1 = 8 (LEU-LYS-ASP-GLY) - - - 1 - - -
1 = 11 (GLY*-GLY*-PRO-SER) - 1 - 4 1 - 1
1 = 12 (GLY*-PRO-SER-SER) - 1 - - 1 - -
1 = 13 (PRO-SER-SER-GLY *) - - - 1 1 - -
¢ = 15 (SER-GLY " *-ARG-PRO) 1 2 6 3 - 3 -
1 = 16 (GLY*-ARG-PRO-PRO) - - 1 2 1 - -
1 = 17 (ARG-PRO-PRO-PRO) 1 - 1 2 6 4 -
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Supplementary Table 4: Number Ny, s of ILMs of soliton type detected in MD simulations of the Trp-
cage protein using CHARMM?27 and AMBER99SB*-ILDN-q force-fields and their localization along
the amino acid sequence (residues involved are listed between parenthesis using the three letters code).

T=380K T=300K
run CHARMM run AMBER run CHARMM run AMBER
Nt 254 296 128 74
Nrpa /Ny (in %) 0.0508 0.0592 0.0248 0.0148
1 = 2 (ASN-LEU-TYR-ILE) 3 1 1 -
i =7 (TRP-LEU-LYS-ASP) - 1 - -
1 =9 (LYS-ASP-GLY-GLY) 18 66 4 -
1 = 10 (ASP-GLY-GLY-PRO) 57 41 2 -
1 = 11 (GLY-GLY-PRO-SER) 9 1 5 -
i = 12 (GLY-PRO-SER-SER) - - - -
1 = 13 (PRO-SER-SER-GLY) 7 2 - -
i = 14 (SER-SER-GLY-ARG) 15 136 - -
1 = 15 (SER-GLY-ARG-PRO) 3 3 1 8
1 = 16 (GLY-ARG-PRO-PRO) 8 - 4 -
1 = 17 (ARG-PRO-PRO-PRO) 17 5 13 7
1 = 18 (PRO-PRO-PRO-SER) 117 40 98 59
Solitons ¢ = 9,10 and 14 89 243 6 -
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Supplementary Table 5: Comparative test of the number of ILMs as a function of the S¢y, s value for
the run 1 of Trp-cage at 380 K.

Seutoff Nrzm 1=9 =10 =14 =18 N, N, P.,/P,
0.45 41 15 16 3 6 - 34 -
0.50 251 95 93 33 24 1 222 27.8
0.55 995 355 376 105 94 12 871 9.3
0.60 3177 997 1138 345 314 77 2736 4.6

13



Supplementary Movie 1: Typical time evolution of an ILM of soliton type in MD trajectories of Trp-
cage of 1 ns duration for which the coordinates were recorded every fs. The time ¢ = O corresponds
to the detection of soliton 3 in the MD trajectory shown in Figure 5 (static dashed line in the video).
The variation of Au? as function of time between t = — 1 ps and t = 2.5 ps is represented every fs
by crosses along the amino acid sequence. The crosses are joined by full lines to emphasize the soliton
profile. The time window is identical to the one shown in Figure 6 b and Figure 6 c.
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