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Scheme of computing diffusion coefficients of villin 

It is known that the diffusion coefficient has a system size dependency, 

which arises from the artifacts of the periodic boundary condition (PBC). The 

expression of the corrected diffusion coefficient was proposed by Yeh and 

Hummer [1] as 
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with � = 2.837. Here, ���� is the diffusion coefficient evaluated from the slope 

of the mean square displacement (MSD) as 

���� = lim
�→�

1

6�
MSD(�). (2) 

��, �, �, �, and �� are the Boltzmann constant, absolute temperature, box length 

of the system, solvent viscosity, and hydrodynamic radius of villin, respectively. 

Let us define the second term of Eq. (1) as ����. The value of �� is taken from 

the HYDROPRO [2] estimation as 13.86 Å reported in the previous study [3]. The 

viscosity of the TIP3P water, ������ = 0.35 cP [4], is used for the dilute solution, 

while the viscosity of the crowder solution is estimated as 

�� = ������(1 + 2.5�), (3) 

where � is the volume fraction of the crowders determined from ��. The TIP3P 

water model is known to underestimate the water viscosity (����� = 0.89 cP [5]), 

leading to the overestimation of the diffusion coefficient. According to the 

previous study [3], the viscosity correction described as 

�� = �
������

�����
, (4) 

is employed. 
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Supplementary Figure S1: Convergence of the folded population for chignolin 

using different trajectory length, T. 
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Supplementary Figure S2: Probability densities along the Ca-RMSD of 

chignolin for different values of l obtained from GaREUS simulations. The 

profiles for � = 1.00 and � = 1.03 are computed using the 1-ms simulations, 

while that for � = 1.09 is using the 0.425-ms simulation. The folded population 

for � = 1.09 is 22%.
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Supplementary Figure S3: Fraction of helix in the C-terminal domain of TDP-

43 for l=1.09. The helicity is evaluated through the DSSP algorithm. 
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Supplementary Figure S4: The radius of gyration, ��, of TDP-43. Each plot is 

obtained from ten independent GaMD simulations for � = 1.00 (a) and 1.03 

(b). 
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Supplementary Figure S5: Distribution of Ca-RMSD for c-Src kinase. The 

terminal residues are excluded for the analysis. The profiles are calculated from 

five independent trajectories for � = 1.00 and � = 1.03, and from one trajectory 

for � = 1.09. 
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Supplementary Figure S6: The C�-RMSD of c-Src kinase in dilute solution. Each 

plot is obtained from five independent simulations for � = 1.00 (a) and 1.03 (b). 

Blue and red lines show the C�-RMSD with and without 10 terminal residues. 
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Supplementary Figure S7: The C�-RMSD of villin in dilute solution. Each plot 

is obtained from five independent MD simulations for � = 1.00 (a) and 1.03 (b). 
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Supplementary Figure S8: The C�-RMSD of villins in crowded solutions. � =

1.00 (a) and 1.03 (b). In each simulation system, eight villins are included and 

the C�-RMSD is calculated for the individual protein.  
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Supplementary Figure S9: The C�-RMSD of villins for � = 1.09 in the dilute (a) 

and crowded solutions (b). In the crowded solution, eight villins are included 

and the C�-RMSD is calculated for the individual protein. 
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Supplementary Figure S10: The a-helix fraction of villin in the dilute (a) and 

crowded solutions (b). The fraction is computed using DSSP algorithm. In the 

case of the dilute solution, the fractions for � = 1.00 and 1.03 are averages of the 

five independent trajectories, while that for � = 1.09  is computed from one 

trajectory. As for the crowded solution, the averages of the fraction over eight 

villins are shown for all the conditions. 

 


