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Supporting M ethods

SAPPHIRE plot for Beta3S (Figure6inthemain text). We represented the peptide by the sine and cosine
values of 99 nonsymmetric dihedral angles. We @asstbchastic, approximate algorithto generate the
progress indices for the SAPPHIRE plots in Figuré&tge stochastic algorithm is scalable to large dats
because of the preorganization of the data vialiesed, hierarchical clusterid@he upper threshold radius
and the tree height for the clustering were sétdad 8. The lower threshold radius was set t0/).d8133,

and 0.449 for the SAPPHIRE plots based on the UW1(e GW (eq2), and LAW (eq 4) measures,
respectively. These settings were chosen to haughhp 100000 clusters at the leaf-level. All the
SAPPHIRE plots use snapshot 468441 as the stastiagshot. The number of guesses to find near
neighbors was set to 4000. We made use of two recent impnemés to the algorithm for generating the
approximate progress index (Vitalis, manuscriptsitted). First, after the initial clustering of tdata, we
cluster the data on the three levels of finestltdi®m again. This improves the homogeneity indhestering

on these levels. The algorithm for generating thgr@ximate progress index requires the computaifon
near neighbors for the individual snapshots, aadtérarchical clustering is used to focus thedeapace.
Here, we allow to enlarge this search space ihthmber of 4000 guesses can otherwise not be satisfi
This is controlled via the CAMPARI keyword “FMCSCPROGRDEPTH,” which was set to 3.

SAPPHIRE plot for BPTI (Figure 8 in the main text and Figure S3). For the SAPPHIRE plots shown

in Figures 8a-c, 10, and Figure S3, we represahtegrotein by 271 nonsymmetric dihedral angle®sth
includey. andxs angles of cysteines. We used an exact algorithooapute the progress index for these
SAPPHIRE plots. Conversely, for Figure 8d, the agpnate algorithrhwas used with the root-mean
square deviation (RMSD) of the positions of 699sysnmetric atoms as the distance function. Parameter
settings for the auxiliary clustering were takeonir previous work. In particular, the upper and lower
threshold radii and the tree height for the clustgwere set to 3.6A, 2.5A, and 4, respectivelye ihmber

of guesses to find near neighbovgas set to 1000, and we made use of the recembuaments to the
algorithm as described above for Beta3S in theectmif Figure 6.

All the SAPPHIRE plots for BPTI shown in Figuresl®, and Figure S3 use snapshot 20521 as thengtarti
snapshot and the value of CAMPARI keyword FMCSC_OBRSTFOLD was 1. For the annotation with
dihedral angles we used binning into up to thres kiith boundaries chosen as follows: Cygi4-12C,
-5°, 120), Cysl4x. (-14C, 0°, 13C’), Cys14-Cys3&s (0°, 15C°), Cys38x. (-155, -105, 12C°), Cys38x:
(-12¢°, °, 140), Cys38y (-12C, 8C), Arg42y (-10C, 75°), Cys30-Cys5Xs (0°, 15C), Prody (-115,
70°), Thrily (-12¢, 95°), Asp3¢ (0°, 100°). These boundaries were obtained from direct ictspe of
the individual histograms for each angle.
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Figure S1 | Cut-based free energy profiles (cfep)* for Beta3S. The snapshots were clustered using a recent tree-
based, hierarchical clustering algorithmith four different distance functions. All theuiocfeps used the largest
cluster as their reference cluster. The coordiraiemean square deviation (RMSD) computed ovekHzwe oxygen
and nitrogen atoms of residues 3-18 after pairaiggmment serves as reference to illustrate mafieadlire selection
(green curve). The clustering used coarse andfinesholds of 10 and 1.5A, respectively, and yiglti81778 clusters
with a tree height of 16. Note that the same patarsavere used as in Figure 6A in prior wéikhe resulting cfep
displays the native state {/Z <0.38) as a homogeneous basin without any intetnattare. The second distance
function we employed is the Euclidean distancénefdine and cosine values of 99 nonsymmetric dateagles (red
curve, UW measure). The clustering used a treénhef8, and 1 and 0.473 as coarse and fine thidgsh@spectively.
These settings produced 162039 clusters. The irgefiep has a smaller folding barrier than the lbased on RMSD,
and the other metastable states are not as proadunbe third and the fourth distance functiongliese the GW (eq
2 in the main textt =2ns) and LAW (eq 4 in the main teft=2ns,a = 1) measures, respectively. We again chose
the sine and cosine values of the salihedral angles to represent the data (blue arklolarves, respectively). Here
the clustering used a tree height of 8, and a wallie0 as coarse threshold. The fine thresholde wet to 0.399 (GW)
and 0.422 (LAW), which gave 160574 and 159754 ehsstrespectively. In both cases, the folding kamear
Zpa/Z =0.4 is slightly higher than for the RMSD-baseadfife and substructure can be found within theveabasin
(Za/Z<0.4). The cfep based on local weights is annotayetie secondary structiref the centroids of the individual
clusters (legend on top). The positions of thetelssfrom the native basin and from the foldingriearthat were
extracted for Figure 3 are indicated with squarestaangles, respectively. The purple circles hgitt the positions
of the clusters containing the two snapshots shiowfigure 6d in the main text in the RMSD-basedfifgdgreen
curve).
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Figure S2 | Time series of the RM SD to arefer ence confor mation and of selected dihedral anglesfor BPTI. For

the slow dihedral angles (Cys4 Arg42y) jumps coincide with jumps in the RMSD time serids such conclusion

is obtained for fast dihedral angles (Legh Other dihedral angles include a recognizable slomponent but exhibit

overlap among the distributions within differenttastable states (Tyr3band thevangle between Cys14 and Lys15).

Note that these observations are reflected ingbpactive autocorrelation functions (Figure 7dnarmain text). Data
are plotted for every"™snapshoti.e., every 125 ns.
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Figure S3 | Influence of thetimelag t for global weights. These SAPPHIRE plots are identical to Figure 8thén
main text with the exception that the employed tiages T are 25nsd) and 10Qus ([), respectively. The saving
frequency of the trajectory equals 25nhe, T=25ns is the lowest possible time lag. Note thastnamitocorrelation
functions have decayed completelyrat100us (Figure 7a in the main text), which leadgey noisy estimates for
the weightswi.. Nevertheless, the resulting profile highlight® tnost important features of the conformational
landscape of BPTI. Please refer to the captionigiire 8 in the main text for plotting details amdthe Supporting
Methods above for further information.
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