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Abstract 

Introduction: The free energy of protein folding is an important biophysical property of 

proteins, reflecting the overall stability of the three-dimensional structure of macromolecules. 

Changes in the sequence of amino acids, which occur naturally or occur in vitro, may affect 

the stability of the protein concerned and hence be associated with the disease. Different 

methods predict the free energy changes of a protein, but the desired goal is not only to 

accurately predict the folded free energy of the protein but also to describe the structural 

changes caused by the mutations and the structural nature of the free energy changes. The 

result of the mutation can be calculated directly by the principles of statistical 

thermodynamics. Such an approach, based on free energy perturbation calculations based 

on MD-FEP molecular dynamics, has recently been successfully proposed for a wide range 

of biological related systems. 

Methods: FEP is a method built on statistical mechanics and used in computational 

chemistry to calculate free energy difference from molecular dynamics or Monte Carlo 

simulations. FEP calculations based on molecular dynamics simulations predict the enthalpy 

and entropy effects of conformational flexibility. 

 Results and discussion: In the calculation of free energies In principle, the concepts of 

FEP calculations have been used to calculate free energy types to predict the effect of single-

point amino acid mutations on thermodynamics of protein stability. The components of this 

study for the first time in a large validation dataset show the promise of an accurate energy 

approach to predict the thermal stability of proteins. 

Conclusion: Molecular dynamics simulation can be used as a virtual screening tool for 

ranking, selecting, identifying and evaluating unstable spots in the structure of proteins. 
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