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Hydration free energy calculations using molecular
dynamics for trans-stilbene and other compounds

Eqgidijus Vilgiauskas', Mindaugas Macernis’

"nstitute of Chemical Physics, Faculty of Physics, Vilnius University, Saulétekio av. 3, LT-
10257 Vilnius, Lithuania

E-mail: eqidijus.vilciauskas@ff.stud.vu.lt

Organic molecules like diarylethylenes, exemplified by stilbene, are valued for their unique
photochemical properties, including frans-cis isomerization and fluorescence lifetime variability, making
them promising components for highly sensitive sensing applications. The structural Stilebene
complexes modeling requires molecular dynamics (MD) analysis [1].Understanding of free energy
calculations with MD simulations in context of other data provides insight into the reliability and accuracy
of such methods.

In this work we present an overview of different
ways for calculating hydration free energies while
comparing our results against the FreeSolv database [2]
and sources found within. Considering a thermal noise
of 2.47 kd/mol, we conclude that our findings correlate
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solvated using different water models. The resulting _ - L )

. . . Fig.1. Calculated free energies (Y-axis) against Experimental
difference in free energy values when using TIP4P or  ,jues (x-axis).

SPC/E water models is not significant and as such it is 1089 Trans-stilbene

recommended to use the simpler and more efficient 1ol O .

SPC/E model for further studies. We also find that ] O

extending the simulation length (BAR) past 10 ns and 1124

into 20 ns produces little change in the final value but _ 14l

significantly reduces the error. WHAM simulations are E e }

more efficient when computing resources are limited but ;11 '

are more prone to crashing and require multiple ‘;9 1.8 % %
simulations to estimate an error value. All methods 1204

produce free energy values that are within 3 kd/mol of ]

each other (Fig. 2.). Default GROMACS simulation e %
parameters results in producing accurate data. A T
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