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Figure S1: Differences in solvation free energy and its vdw and elec components between C36 and 

ff12SB at 300K (left) and 320K (right). Black and gray bars are the results for the rigid and flexible 

oligoglycine models, respectively  

 

Figure S2: Solvation entropy calculated by the end point energy approach (see Methods) at 300K (top 

row) and 320K (bottom row) with the C36 (left) and ff12SB (right) force fields. 

 

 



 

 

 

 

Figure S3: Differences in solvation entropy and its vdw and elec components between C36 and ff12SB 

calculated at 310K using the finite difference approach (left). Black and gray bars are the results for the 

rigid and flexible oligoglycine models, respectively. The right figure shows differences in the overall 

solvation entropy between force fields at 300K and 320K from the end point energy approach.  

 



Figure S4: Solvation enthalpy calculated by the end point energy approach at 300K (top row) and 320K 

(bottom row) with the C36 (left) and ff12SB (right) force fields. 

 

Figure S5: Differences in solvation enthalpy and its vdw and elec components between C36 and ff12SB 

calculated at 310K using the finite difference approach (left). Black and gray bars are the results for the 

rigid and flexible oligoglycine models, respectively. The right figure shows differences in the overall 

solvation enthalpy between force fields at 300K and 320K from the end point energy approach.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table S1: Oligoglycine solvation free energies 

 

Solvation free energies of Gly2-5 either fixed in a rigid-extended conformation (subscript “fix”) or allowed 

to sample conformation space with no physical constraints (subscript “flex”) at 300K and 320K. Results 

for the van der Waals (vdw), electrostatic (elec), and overall (sol) solvation free energies are reported 

from top to bottom in units of kcal/mol for the C36 (left) and Amber ff12SB (right) force fields. ∆∆𝐺′𝑠 

are provided as the difference between ∆𝐺𝑓𝑓𝑓 and ∆𝐺𝑓𝑓𝑓𝑓  for each component and the overall solvation 

free energy at both temperatures. N is the number of glycine residues, 𝜎𝐴𝐴𝐴𝑣𝑣𝑣  and 𝜎𝐴𝐴𝐴𝑓𝑓𝑓𝑒  are the errors in 

∆𝐺𝑣𝑣𝑣  and ∆𝐺𝑓𝑓𝑓𝑒, respectively, calculated from an autocorrelation time analysis (see Methods), and 

𝜎𝐵𝐵𝐵𝑣𝑣𝑣 and 𝜎𝐵𝐵𝐵𝑓𝑓𝑓𝑒  are the errors in ∆𝐺𝑣𝑣𝑣  and ∆𝐺𝑓𝑓𝑓𝑒 , respectively, calculated from a block standard error 



analysis. Error propagation was used to compute 𝜎𝐴𝐴𝐴𝑠𝑠𝑓 = �(𝜎𝐴𝐴𝐴𝑣𝑣𝑣)2 +  (𝜎𝐴𝐴𝐴𝑓𝑓𝑓𝑒)2 and 𝜎𝐵𝐵𝐵𝑠𝑠𝑓 =

�(𝜎𝐵𝐵𝐵𝑣𝑣𝑣)2 +  (𝜎𝐵𝐵𝐵𝑓𝑓𝑓𝑒)2 

Table S2: Oligoglycine solvation entropies calculated by the finite difference approach 

 

Solvation entropies of rigid and flexible Gly2-5 calculated by the finite difference approach (FD). Results 

for the vdw, elec, and overall solvation entropies are given from top to bottom for C36 (left) and ff12SB 

(right). Units are in cal/mol/K. Errors in ∆𝑆𝑣𝑣𝑣, ∆𝑆𝑓𝑓𝑓𝑒, and ∆𝑆𝑠𝑠𝑓  were calculated by propagating, 

separately, the ACF and BSE errors in ∆𝐺𝑣𝑣𝑣, ∆𝐺𝑓𝑓𝑓𝑒 , and ∆𝐺𝑠𝑠𝑓. ∆∆𝑆′𝑠 are provided as the difference 

between ∆𝑆𝑓𝑓𝑓 and ∆𝑆𝑓𝑓𝑓𝑓. 

Table S3: Oligoglycine solvation entropies calculated by the end point energy approach 

 



Solvation entropies of rigid and flexible Gly2-5 calculated by the end point energy (EP) approach at 300K 

and 320K with the C36 (left) and ff12SB (right) force fields. Errors in ∆𝐺𝑠𝑠𝑓  were propagated with those 

in ∆𝐻𝑠𝑠𝑓  estimated by the EP approach at both temperatures to yield error estimates of ∆𝑆𝑠𝑠𝑓. ∆∆𝑆′𝑠 

are provided as the difference between ∆𝑆𝑓𝑓𝑓 and ∆𝑆𝑓𝑓𝑓𝑓. 

Table S4: Oligoglycine solvation enthalpies calculated by the finite difference approach 

Solvation enthalpies of rigid and flexible Gly2-5 calculated by the FD approach at 310K. Results for the 

vdw, elec, and overall solvation enthalpy are given from top to bottom for C36 (left) and ff12SB (right). 

Units are in kcal/mol. Errors in ∆𝐻𝑣𝑣𝑣, ∆𝐻𝑓𝑓𝑓𝑒, and ∆𝐻𝑠𝑠𝑓 were calculated by propagating, separately, 

the ACF and BSE errors in ∆𝐺𝑣𝑣𝑣, ∆𝐺𝑓𝑓𝑓𝑒, and ∆𝐺𝑠𝑠𝑓. ∆∆𝐻′𝑠 are provided as the difference between 

∆𝐻𝑓𝑓𝑓  and ∆𝐻𝑓𝑓𝑓𝑓. 

 

 

 

 



  

Table S5: Oligoglycine solvation enthalpies calculated by the end point energy approach 

 

Solvation enthalpies of rigid and flexible Gly2-5 calculated by the end point energy approach at 300K and 

320K with C36 (left) and ff12SB (right). Errors in ∆𝐻𝑠𝑠𝑓  (𝜎𝐵𝐵𝐵𝑠𝑠𝑓 ,𝜎𝐵𝐵𝐵𝑠𝑠𝑓 ) were directly calculated and the 

details can be found in the Methods section and Appendix A. Units are in kcal/mol and ∆∆𝐻′𝑠 are 

provided as the difference between ∆𝐻𝑓𝑓𝑓  and ∆𝐻𝑓𝑓𝑓𝑓. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table S6: Solvation thermodynamics calculated by the finite difference approach at 310K 

 

Solvation thermodynamics of rigid and flexible Gly2-5 calculated by the FD approach at 310K. Results for 

each component and the overall solvation free energy are shown from top to bottom within each panel 

for C36 (top panel) and ff12SB (bottom panel). ∆𝐺𝑠𝑠𝑓 at 310K was approximated as the average of ∆𝐺𝑠𝑠𝑓 



at 300K and 320K. Differences in each thermodynamic quantity between the rigid and flexible 

oligoglycine models are shown on the right side of each panel. All units are in kcal/mol. 

 

Table S7: Solvation thermodynamics calculated by the end point energy approach at 300K and 320K 

 

Solvation thermodynamics of rigid and flexible Gly2-5 calculated by the EP approach at 300K (top row) 

and 320K (bottom row) with the C36 (left) and ff12SB (right) force fields. Differences in each 

thermodynamic quantity between the rigid and flexible oligoglycine models are shown on the right side 

of each panel. All units are in kcal/mol. 


