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FIG. 2. Illustration of the size scaling of n-PAM oligomers in implicit solvent glycerol
solutions. Red dots correspond to PAM in pure glycerol. Black dots identify PAM in
the 90:10 glycerol–water mixture.

ff14SB with both RESP and BCC atomic charges. This FF is bet-
ter suited for proteins and biomolecules, and the AMBER manual15

states that the generalized Born solvation model as implemented in
the software package is optimal for the various existing ffXXSBs. For
PAM oligomers, however, repeating the full set of simulations with
ff14SB and an implicit solvent yielded basically the same energetics
and structural behavior as described above for the GAFF with both
types of atomic charges.

An additional evaluation of the newly parameterized GAFF
is done by correlating the potential energy of the 20 MD-
generated geometries with their corresponding DFT energies, which
gives a reasonable linear regression with correlation coefficients
above 70%.

Based on the analysis in this section, the n-PAM conforma-
tions of the last MD simulation and their calculated RESP atomic
charges are adopted as the starting initial values for oligomers of size
n = 10, 20, 30 in extensive explicit solvent simulations described in
Sec. III C. The BCC atomic charges for these three selected PAM
oligomers are calculated for the same molecular geometry as the
newly determined RESP counterparts.

FIG. 4. Radial distribution function of glycerol and glycerol–water at 298 K.
(a) Glycerol at 1258 kg/m3 (RESP, solid lines) and 1265 kg/m3 (BCC, dashed
lines) with pairs O−−H (red), OC−−O (black), OC−−OC (green), OC−−H (cyan),
O−−O (blue), and O−−OC (violet), with the atom identification shown in the
inset. (b) Glycerol–water at 1227 kg/m3 (RESP, solid lines) and 1241 2 kg/m3

(BCC, dashed lines) with pairs Hglycerol−−Owater (black), Oglycerol−−Hwater (blue), and
CMglycerol−−Owater (red, CM = center of mass).

B. Properties of all-atom MD simulated solvents
Pure solvent simulations are performed for quantifying the

appropriate behavior of the solvents at 298 K. The simulations of
pure glycerol contain 2000 glycerol molecules, while for the mixed

FIG. 3. Several n-PAM structures in the
implicit solvent after 250 ns of NVE MD
at 298 K.
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FFs is reasonable around 300 K. At higher temperatures, both FFs
yield a lower density than the experimental value. We assess that the
FF is modeling well the glycerol solutions in the temperature range
adequate for the goals of this work.

C. Properties of n -PAM in explicit solvents
All simulations are started from the initial n-PAM geometries

and FF atomic charges, as described in Sec. III A, with the initial Rg
values of 5.1 Å, 6.8 Å, and 9.4 Å for n = 10, 20, and 30, respectively.

FIG. 6. Comparison of the n-PAM Rg distributions as a func-
tion of oligomer size in explicit solvents at T = 298 K and the
corresponding equilibrated density. Right panel: n-PAM in
glycerol; middle panel: n-PAM in glycerol–water; left panel:
n-PAM in water. Full line is the RESP case, and dotted line
is the BCC case.
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