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Figure S1: Contact map of the unfolded state, given as a difference from the native state
ensemble (Fig. 1(b)).

Figure S2: Fitting curves of the TPT distributions in Fig. 3 using the transit across harmonic
barrier model at the high-barrier limit.1,2 The functional form used for fitting the histograms
and the obtained parameters are also given in the figure.
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Figure S3: Two dimensional free energy surface as a function of DC1 and DC2 (left) and
DC3 (right) for WT at 345 K. DC2 and DC3 can be characterized by the interaction between
Leu61-Trp64 and Thr54-Trp64, respectively, and represent the conformational heterogeneity
within the unfolded state.

Figure S4: The (a) mean and (b) standard deviation of the 2nd to 20th DC modes along
DC1 for WT at 345 K. Note that the mean and the standard deviation indicate the coupling
and flexibility of the modes along DC1, respectively.
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Figure S5: Two representative transition trajectories that proceeds via the two major path-
ways from the WT trajectory at 345 K. The underlying two dimensional free energy is
identical to that in Fig. 4. The initial and final times of each trajectory segment are also
shown in white and black, respectively.
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Figure S6: Lengths of each transition events found in the WT trajectory. The events are
classified into transitions via α3 melting and α1-α2 deforming pathways simply by the av-
erage of DC4 over each transition, i.e. 〈DC4〉i > 0 and 〈DC4〉i ≤ 0, respectively, and are
given in positive and negative times. Here, 〈· · · 〉i denotes the time average over the trajec-
tory for transition event i. Blue and red bars represent the fold and unfolding transitions,
respectively.

Figure S7: Two dimensional free energy surfaces as a function of DC1 and DC4 for NleNle.
Left, center, and right figures are for 360, 370, and 380 K, respectively. Note that for easy
comparison to Fig. 4, the coordinates are optimized for the WT trajectory, which is indicated
by the superscript “WT”.
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Figure S8: Ratio of population transferred from the native state of WT. The initial popula-
tion is selected such that DC1 > 1.55 as well as 0.3 ≥ E47 < 0.7. Blue, red, and yellow colors
show the ratio of population transferred to state 1, 2, and 3 from the native state (which is
also state 2), respectively.
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