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Supplementary file 1A: TRPV1 MDFF Results. Similar to the results for β-galactosidase
(Table 1), cMDFF and ReMDFF refinement of TRPV1 produce the best fitted models as analysed
by various metrics. The models obtained through both cMDFF and ReMDFF are better or equal
to the de novo structure in every analysis. Numbers in parentheses are representative of the whole
structure (tetramer) while the main entries refer only to the single monomer that was fit.

Structure RMSD EMRinger iFSC1 iFSC2 MolProb. GCC

de novo 0.0 0.83 2.33 (3.48) 2.62 (4.33) 3.92 0.53 (0.72)
Refined de novo 1.1 1.75 1.90 (3.52) 2.13 (4.42) 1.34 0.54 (0.73)
Initial 24.1 0.62 0.67 (2.96) 0.77 (3.81) 3.91 0.16 (0.67)
Direct MDFF 7.9 1.51 1.61 (3.68) 1.79 (4.47) 1.32 0.50 (0.72)
cMDFF 2.4 1.68 2.37 (3.66) 2.62 (4.43) 1.36 0.54 (0.72)
ReMDFF 2.5 1.99 2.41 (3.68) 2.75 (4.50) 1.47 0.53 (0.73)

Supplementary file 1B: Structure quality indicators for TRPV1 structures.
TRPV1 structures investigated in the present study were uploaded to the MolProbity server
(http://molprobity.biochem.duke.edu) to extract the quantities presented below. As in the
case of β-galactosidase, the overall MolProbity score has been improved, relative to the de novo and
initial structures, by cMDFF and ReMDFF at the expense of a small increase in Ramachandran
outliers and Cβ deviations.

de
novo (?)

Refined
de novo

Initial
Direct
MDFF

cMDFF ReMDFF

Clashscore 92.8 0.0 91.6 0.0 0.0 0.0
Poor rotamers (%) 28.8 3.1 28.8 2.4 2.8 4.4
Favored rotamers
(%)

53.8 90.5 53.8 92.8 91.4 87.6

Ramachandran out-
liers (%)

1.0 3.4 1.0 3.5 3.5 3.4

Ramachandran
favored (%)

94.5 92.3 94.5 90.8 91.1 92.3

MolProbity 3.92 1.34 3.91 1.32 1.36 1.47
Cβ deviations (%) 0.0 0.53 0.0 0.26 0.32 1.01
Bad bonds (%) 0.72 0.0 0.77 0.0 0.0 0.0
Bad angles (%) 0.52 0.42 0.51 0.41 0.37 0.50

RMS distance (Å)
0.019
(0%)

0.019
(0%)

0.017
(0%)

0.019
(0%)

0.019
(0%)

0.019
(0%)

RMS angle (degrees)
1.9

(0.018)
1.9

(0.018%)
2.0

(0.240%)
1.9

(0.014%)
1.9

(0.014%)
1.9

(0.032%)
Cis prolines (%) 15.38 15.38 15.38 15.38 15.38 15.38
Cis non-prolines (%) 0.62 0.62 0.62 0.62 0.62 0.62
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Supplementary file 1C: MDFF for the TRPV1 TM region. Three MDFF refinements
of the TRPV1 TM region were performed under different conditions. Measures of quality of the
resulting structures are compared with those for the published structure and for the structure
obtained from the Rosetta software. The tabulated results show that MDFF with backbone atoms
free to move fared as well or better than Rosetta in terms of the measures considered.

Structure RMSD EMRinger iFSC1 iFSC2 MolProb. GCC

de novo 0.0 1.05 3.20 4.28 4.02 0.63
Rosetta 1.2 2.57 3.55 4.60 1.55 0.63

Backbone restrained 1.8 2.34 3.59 4.71 1.08 0.63
Backbone free 1.2 2.51 3.80 4.85 1.37 0.64

Supplementary file 1D: Structure quality indicators for γ-secretase. Local structural
statistics for the reported and refined structures of γ-secretase are presented below.

de
novo (?)

Refined
de novo

Clashscore 52.1 0.0
Poor rotamers (%) 13.8 2.0
Favored rotamers
(%)

74.8 93.0

Ramachandran out-
liers (%)

2.0 1.3

Ramachandran
favored (%)

91.6 93.0

MolProbity 3.56 1.17
Cβ deviations (%) 0.70 1.39
Bad bonds (%) 0.33 0.0
Bad angles (%) 0.20 0.33
Cis prolines (%) 0.0 0.0
Cis non-prolines (%) 0.0 0.0

Supplementary file 1E: Measures of fit for MDFF refinements of β-galactosidase pre-
pared initially at 1000 K.

Structure RMSD EMRinger iFSC1 iFSC2 MolProb. GCC

de novo (?) 0.0 2.25 4.03 5.00 3.14 0.67
Initial 7.6 0.26 0.10 0.09 2.22 0.25
Direct MDFF 6.2 1.91 2.11 2.73 1.88 0.47
cMDFF 3.2 2.88 3.17 3.96 1.74 0.63
ReMDFF 3.0 2.89 3.34 4.15 1.84 0.64
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Supplementary file 1F: Structural quality indicators for MDFF-refined β-galactosidase
prepared initially at 1000 K.

de
novo (?)

Initial
Direct
MDFF

cMDFF ReMDFF

Clashscore 53.7 0.0 0.0 0.0 0.0
Poor rotamers (%) 11.6 24.8 7.6 5.4 6.7
Favored rotamers
(%)

67.4 53.7 81.4 85.0 85.4

Ramachandran out-
liers (%)

0.2 5.0 8.7 7.8 8.5

Ramachandran
favored (%)

97.4 84.7 81.9 83.4 81.6

MolProbity 3.14 2.22 1.88 1.74 1.84
Cβ deviations (%) 0.0 20.6 0.8 0.7 3.7
Bad bonds (%) 0.09 15.4 0.03 0.02 0.02
Bad angles (%) 0.03 18.71 1.38 1.20 1.40
Cis prolines (%) 8.06 8.06 8.06 8.06 8.06
Cis non-prolines (%) 1.15 1.15 1.15 1.15 1.15
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