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Fig. 1 The scheme of thermodynamic cycle for calculating
the absolute free energy
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Table 1 The free energy changes corresponding to every processes in Fig. 1 obtained from simulation data for different
restraint parameters K"

K Al AG, Al als AG
5x 4. 186 +26.4 +19.6 + 182.1 - 281 - 230.2 - 15.5
10x 4. 186 +26.4 +22.2 + 195.1 - 33.3 - 230.2 - 28.5
50x 4. 186 + 26.4 + 28.3 + 185. 4 - 45.4 - 230.2 - 18.8

"The unit for free energy changes is in kJ/ mol. The unit for restraint parameters K: K, in 100 kJ/ (mol*nm®), K,and K +in kJ/ ( mol*rad®) .
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Fig. 2 The hydration free energy 4 07z of benzamidine versus
coupling parameter A
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Fig. 3 Hydrogen binding network around the binding site

(a) The snapshot structure around the binding site of the trypsin

and benzamidine complex: (b) The snapshot around the binding

site when benzamidine disappears from binding site. BEN:
benzamidine, WAT: H-0.
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The Absolute Free Energy Calculation of The Protein and Polar Ligand Complex

S . - ~ YET + - - T
WANG CurrXin , SONG Wei, CHEN WerZu
( Institute of Life Science and Bioengineering, Beijing Polytechnic University, Beijing 100022, China)

Abstract

absolute binding free energy of the proteinligand complex. By the molecular transformation method, the

Molecular dynamics simulation and thermodynamic integration method were used to calculate the

interactions between protein ( plus solvent) and its ligand are gradually decreased ( or increased) into a nomr
interacting (or full interacting) state. A potential of a body restraint was used to calculate the free energy
changes caused by the loss of translation and rotation freedom of the ligand molecule, that is called as the entropy
effect. A mutant trypsin (D189G/ G226D) and its polar ligand ( benzamidine) were selected as a model to study
the influence of the interactions between protein and polar ligand on the binding free energy. The calculation
result of the absolute free energy for the model complex (- 15.5 kJ/mol) is close to the experimental data
(= 10.5 kJ/ mol) .

Key words molecular transformation method, thermodynamic integration method, proteirligand complex,

binding free energy
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