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Prediction of Protein-Ligand Binding Free Energy by Using ArgusLab
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In this study, we evaluated the accuracy of predicted binding free energies between

proteins and ligands calculated by using software ArgusLab, which is one of freely available

computational docking programs both for commercial and academic users. For the

evaluation, experimentally determined protein-ligand binding affinities were used. The

complexes include one of three proteins, adenosine deaminase, carboxypeptidase A and

cathepsin K, as target proteins. Because these proteins are well-known drug targets, the tests

can be suitable for practical use. Test sets were composed of 33 complexes. The results

indicate that ArgusLab can predict binding free energies for all three types of drug targets,

quantitatively. By using these results as reference, reliable docking calculations are expected

to be carried out by ArgusLab.

Key words — Computer-Aided Drug Design, Structure-Based Drug Design, Binding Free

Energy, Virtual Screening
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Table 1. Test sets.

ADA CK

PDB ID pKa PDB ID pKa | PDBID pKa
1ADD 6.745 1CBX 6.347 1AYU 9.155
1IFKW 5.046 1CPS 6.658 1BGO 8.456
INDV 5.921 1F57 5.638 1NL6 11.319
INDW 5.229 1HDU 5.824 1NLJ 9.796
INDY 6.167 1177 6.194 1Q6K 7.585
1NDZ 8.114 2CTC 3.886 1SNK 9.602
105R 8.125 6CPA 11523 1TU6 9.081
1QXL 7.959 7CPA 13.959 109V 8.222
1UML 7.523 8CPA 9.149 1U9X 8.155
1V7A 7.886 1YK7 7.721
1V79 7.886 1YT7 9.886
1WXZ 8.066

2E1W 7.959 i
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Table 2. Calculated binding free energies.

ADA CPA CK
PDB ID AG/keal ol ! PDB ID AG/keal mol ! PDB ID AG/keal mol !
1ADD —7.47 1CBX —12.19 1AYU —9.96
1FKW —6.92 1CPS —10.71 1BGO —10.64
INDV —9.84 1F57 ~8.62 1NL6 —9.52
INDW —10.04 1HDU —10.07 1NLJ —9.84
INDY —11.93 11Y7 208.79 1Q6K —17.87
1NDZ —11.93 20TC —10.02 1SNK —10.37
105R —11.22 6CPA —13.84 1TU6 —9.79
10XL —12.44 7CPA —15.74 1U9V —8.64
1UML —11.86 8CPA —12.77 109X —17.92
1V7A —11.69 1YK7 —9.74
1V79 —10.49 1YT7 —10.86
1WXZ —11.67
2E1W —11.42 -

Table 3. Correlation coefficients between experimentally obtained pKa values and computational binding free energies.

ADA

CPA CK

correlation coefficient —0.664

—0.920 -0.490
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Fig. 1. Calculated binding free energies (AG) vs experimentally observed pKa values.
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