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Experimental Section: Computer Calculations

Initial structures were obtained from our previous research [1] and prepared for simulation. All simulations
were carried with GROMACS 2024 [2] with the built-in CHARMM-27 [3] force field and TIP3P water model.
NaCl was added to achieve electroneutrality and reach 0.1 M concentration. The box was sized so that it could
accommodate enough room for pulling the chains apart in the y direction. Water molecules were restrained with
LINCS [4,5]. Electrostatic were treated with PME [6]. After energy minimisation, a short NPT equilibration of
200ps was run. The NPT ensemble was done with velocity rescaling [7] and cell rescaling [8] for temperature and
pressure control fixed at 300 K and 1 atm respectively. After the equilibration, a pull force of 2000 kJ/mol.nm?
was applied to the center of mass of chains of Ro52 and center of mass of chain of Ro60 to force the separation of
the two groups at a rate of 0.008 nm/ps during 1 ns in order to achieve a final separation of ca. 11.6 nm. This
trajectory was divided into 55 frames of ca. 0.14 nm step. Each of the frames was equilibrated in an NPT ensemble
for 200 ps with the umbrella potential on and then the production run was performed for 1 nm in the same
conditions. The collection of production data was processed by the weighted histogram analysis [9] to produce the
final results: AG = +359.65 kJ/mol for the process Ro60-R052 < Ro60 + Ro52.

An animation based on this Umbrella Sampling Molecular Dynamics simulation can be seen in the reference
[10].
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