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S1 Two state vs. six state LDA
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Figure S1: FES obtained from unbiased MD colored by committor probability. The left shows the FES computed
along [/, the LDA coordinate from states 0 and 4 in our GMM model, and the right shows the FES computed along /;,

the first LDA coordinate from a model trained on all 6 states.
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S2 Comparison of different state pairs and alignment choices

Folded Alignment state-X Alignment Global Alignment
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Figure S2: FE profiles along LD1 obtained for three different alignments, considering all possible cluster pairs with
the folded cluster (id-0). Each row represents total three FE profiles for a particular cluster pair using: (1) alignment
to folded cluster, (3) alignment to cluster X, and (3) global alignment for that cluster pair respectively from left to
right.



S3 Comparison of FES in natural coordinates computed from unbiased and biased

MD OPES-MetaD
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Figure S3: FES from unbiased MD simulation and OPES-MetaD reweighted along coordinates measuring RMSD of
the terminal two helices to a reference folded structure.

S4 Comparison of independent runs with less sampling

Run 1 Run 2 Run 3 Run 4

FE (kcal/mol)

Figure S4: (top) OPES-MetaD replicate trajectories for HP35. Run 1 is the 10us simulation studied in the main
text. The other three runs are 2.5us runs starting from other points obtained in the original trajectory, with separate
equilibrium performed. Each of these three simulations has one to two transitions. (bottom) Comparison of FES
obtained from OPES-MetaD for HP35, with a dashed line showing the FES obtained from unbiased MD. Run 3
producing a perfect FES by chance.



S5 Comparing 1fs to 2fs for (Aib)o
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Figure S5: Fluctuation of LD1 coordinate with time from three different simulations (all globally aligned). A was
performed with h = 0.005 kcal/mol, o = 0.43, ¥ = 2 and a multiple time step stride of 2. B was performed with h =
0.50 kcal/mol, o = 0.50, y = 8 and a multiple time step stride of 2. C was performed with h = 1.0 kcal/mol, o = 1.20,
v = 8 and a multiple time step stride of 2.

S6 Comparing sampling efficiency of different alignments in (Aib)g
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Figure S6: Results from a WT-MetaD simulation using 1fs time step, initiated from left handed state and the global
alignment was used. Simulation was performed with h = 0.50 kcal/mol, o = 0.50, y = 8 and a multiple time step stride
of 2. Top row shows fluctuation of LD1 with time and FE along it. Bottom row shows the same for {’ coordinate.
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Figure S7: Results from a WT-MetaD simulation using 1fs time step, both initiated and aligned to the left handed
helix. Simulation was performed with h = 0.005 kcal/mol, o = 0.43, v = 2 and a multiple time step stride of 2. Top
row shows fluctuation of LD1 with time and FE along it. Bottom row shows the same for {’ coordinate. Note that the
initial value of LD1 is close to zero according to our definition of LDA coordinate.

=20

- —40

—804

—100 -

Right aligned

10

©
s

1 =
o

) € 6
=
©
v

1 < 4
w
w

2

0 : " v " "
200 400 600 800 1000 -100 -80 -60 -40 -20 O
Time (ns) LD 1

10

.01 81
=
4 o

' £ 6
=
.01 ©
v

] < 4
w
w

200 400 600 800 1000
Time (ns)

0 T T
-75 =50 -25

T T
0.0 25

¢’ (rad)

T T
5.0 7.5

Figure S8: Results from a WT-MetaD simulation using 1fs time step, initiated from left handed state and the system
was aligned to the right handed helix. Simulation was performed with h = 0.10 kcal/mol, o = 1.0, y =4 and a
multiple time step stride of 2. Top row shows fluctuation of LD1 with time and FE along it. Bottom row shows the
same for ¢’ coordinate. Note that the initial value of LD1 is far away from zero unlike the case of left alignment.
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