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The new drug discovery process roughly comprises checking the toxicity, pharmacokinetics, chemical
properties, drug formulation, and so on. A new drug is typically developed from around ten-hundred
candidate compounds. The various processes in these phases have traditionally been based on in vivo and in
vitro techniques. However, these traditional processes are both costly and time-consuming, and thus in silico
techniques are applied nowadays, with computers contributing to the development in these phases.
Estimating the binding free energy of a ligand to a protein is a very significant step in structure-based drug
design and structure-based virtual screening. A well-known technique for this is the free energy perturbation
(FEP), MM-PB(GB)/SA and LIE method. These techniques require the large computational costs and tuning
of empirical parameters. To solve these problems, a technique based on the free energy variational principle,
and good correlation between experimental and calculated values but large absolute errors were obtained.
The present study tried to improve calculation technique of relative binding free energy based on FEVP and
applied to FKBP inhibitors and Pim kinase inhibitors. The present study also compares the present results
with those from the previous study and from the FEP, MM-PB/SA and LIE methods.

The improvements of the method of relative binding free energies were performed through the
following two steps; the improvement of the first step was applied to FKBP(FK506 binding protein) and the
improvement of the second step was applied to Pim kinase. The results of the first step improvement of
FEVP technique were better than those by MM-GB/SA method and comparable to those by LIE method. The
results of the second step improvement of FEVP technique shows again better results by MM-GB/SA method
and comparable to those by LIE method. The respect to the computational cost, FEVP requires around 7.5%
large computational time compared to LIE, but FEVP can reduce it by 27% compared to MM-PB/SA.
Although FEVP needs to define the range of perturbation, it requires smaller amount of computational cost

than MM-PB(GB)/SA and obtain better results than LIE without tuning of parameters.



