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Figure S1. Comparison of cut-based free energy profile of the BACE-substrate complex upon coarse-graining
by DRID using three different thresholds.
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Figure S2. Comparison of cut-based free energy profile of Beta3s upon coarse-graining by DRID using three
different thresholds.
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Figure S3. Relation between geometrical distance and kinetic distance for conformations of BACE-substrate
complex. The set of centroids included the 144 C, N, O, and S atoms in non-symmetric groups in the BACE active
site (residues 32-35, 71-73, 76, 198-199, 227-228, and 231-232) and the substrate (except for Phe(P4’)). These
atoms were used to calculate cRMSD, dRMSD, and DRID. (Left) Geometrical distance averaged over all possible
(about 1.3%1 05) pairs of conformations at each value of the kinetic distance. The conformations were extracted from a
682-ns trajectory of BACE-substrate complex.1 The error bars (red) denote the standard deviations of the geometrical
distances of pairs of conformations at a given kinetic distance. (Right) Mean value of the coefficient of variation of the
geometric distance at individual kinetic distances. The smaller coefficient of variation observed for DRID indicates that
the DRID-based distance is closer to kinetic distance than cRMSD or dRMSD metrics.
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Figure S4. Convergence of folding time of Beta3s as a function of the sampling considered for the transition
network. To compare the convergence of kinetic properties using different structural metrics, the mean first passage
times (mfpts) from the native basin of Beta3s to the helical basin (the vertical axis) were calculated from the
conformational space network generated by clustering different lengths of simulation trajectories (the horizontal axis)
by the three structural metrics. Given the transition matrix T of the Markov state model (MSM) generated from the
conformational space network, the mfpt of mesostate i to the reference mesostate A is the solution of the linear

equations mfpt, = B § J_(Tij nifpt;)  with an initial boundary condition mfpt, =0 2 where Dt

corresponds to the lag time used for building the MSM. After the first 6-ys simulation, mfpts from the native basin to
the helical basin (Figure 5) were calculated after every 300-ns simulation. At the beginning of simulation, the value of
mfpt was larger than the true value because the system was not equilibrated and is mainly trapped in the native basin.
The values of mfpt calculated by DRID are always smaller than the other two metrics; and values of mfpt calculated by
dRMSD are smaller than the values calculated by cRMSD. Based on the trend of the three curves and the absolute
values of mfpt, the ranking of convergence ability is DRIDG dRMSDUG cRMSD, as the true value of mfpt is always
smaller than observed values, but it is not sure that DRID performs much better than the other two metrics in this
scenario because the value of mfpts calculated by the three structural metrics might converge to different values due
to imperfectness of clustering algorithm®. This result is consistent with what the coefficient of variation test indicates
(Figure 7 and Figure S3).
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