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Implementation of Tabulated Potentials

The purpose of using tabulated potentials is to improve the overlap of the

probability densities of the effective valence θ and dihedral angles φ between

TraPPE-UA and HELIPP. The first step was to map the UA trajectory

produced by single unperturbed chain Monte Carlo simulation using TraPPE-

UA onto the CG level. From this mapped CG trajectory the probability

density functions (PDF) of efective valence P (θ) and dihedral angles P (φ)

were extracted and, subsequently, were converted to the bending, U(θ) =

−RTln(cθP (θ)), and dihedral effective potential, U(φ) = −RTln(cφP (φ)).

The constants cθ = 106 ◦ and cφ = 103 ◦ were selected arbitrarily, as they do

not have any effect on the simulation. The bending and dihedral potentials

are plotted in Figure S1. All the figures were constructed using Origin version

2020 [1].
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Figure S1: Monte Carlo simulations performed for a single unperturbed chain
of 2000 UA monomers at 500K using the TraPPE-UA force field: (a) Bending
free energy U(φ) vs CG valence angles (b) Dihedral free energy U(φ) vs CG
dihedral angles. The single unperturbed chain configurations were initially
sampled at the UA level using TraPPE-UA and then mapped onto the CG
level to obtain the potential of mean force of CG valence and torsion angles.

Next, both bending and dihedral effective potential curves were smoothed

using the Analysis/Signal Processing/Smooth tool in Origin so as to decrease
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noise as much as possible. Then, a cubic spline interpolation was imple-

mented. For the bending potential, θmin = 0◦ and θmax = 180◦, while the

number of the interpolation points were equal to 181. For the dihedral poten-

tial, φmin = −180◦ and φmax = 180◦, while the number of the interpolation

points were equal to 361. In order to run a simulation with tabulated po-

tentials, Gromacs version 2019.6 was needed. Two files were used as input,

table a0.xvg and table d0.xvg, for valence and dihedral angles, respectively,

gmx mdrun -deffnm npt -tableb table_a0.xvg table_d0.xvg

Using the tabulated potentials, we performed an MD simulation starting

from an iPP CG melt of 40 chains of 500 monomers per chain. The iPP melt

was first energy-minimized using the steepest descent algorithm for 104 steps.

Subsequently, a NVT simulation followed for 50 ps and, finally, a NPT simu-

lation was carried out for 1000 ns. The last 800ns were used for production.

For both equilibration and production stage, a timestep of 5 fs was used. The

Nosé-Hoover thermostat and the Parrinello-Rahman barostat were chosen.

In Figure S2, the PDF of CG valence and dihedral angles are plotted. In each

graph, results from the TraPPE-UA curve and the HELIPP with tabulated

potentials are in really good agreement. Furthermore the characteristic ra-

tio was calculated equal to 5.4, slightly underestimated in comparison to the

value 5.9 calculated by HELIPP without tabulated potentials. The main rea-

sons we did not use these tabulated potentials for the production simulations

were: 1) Tabulated potentials can not be easily used in different simulation

packages 2) The maximum timestep with the tabulated potentials was 5 fs,
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while without tabulated potentials the timestep was 20 fs.

(a)

(b)

Figure S2: PDF of (a) CG valence angles θ and (b) CG dihedral angles φ
for a CG melt of 40 chains of 500 beads per chain simulated by molecular
dynamics using TRaPPE-UA (red dash curve), HELIPP with tabulated po-
tentials (black curve) and HELIPP without tabulated potentials (blue curve)
at 500 K.
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