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Protein-protein complexes are known to play key roles
in many cellular processes. Therefore, knowledge of the
three-dimensional structure of protein-complexes is of
fundamental importance. A key goal in protein-protein
docking is to identify near-native protein-complex structures. In this work, we address this problem by deriving
a knowledge-based scoring function from protein-protein complex structures and further fine-tuning of the
statistical potentials against experimentally determined
alanine-scanning results.
Based on the formalism of the DrugScore approach1,
distance-dependent pair potentials are derived from 850
crystallographically determined protein-protein complexes 2. These DrugScorePPI potentials display quantitative differences compared to those of DrugScore,
which was derived from protein-ligand complexes.
When used as an objective function to score a nonredundant dataset of 54 targets with “unbound perturbation” solutions, DrugscorePPI was able to rank a nearnative solution in the top ten in 89% and in the top five
in 65% of the cases. Applied to a dataset of “unbound
docking” solutions, DrugscorePPI was able to rank a
near-native solution in the top ten in 100% and in the
top five in 67% of the cases. Furthermore, DrugscorePPI was used for computational alanine-scanning of a
dataset of 18 targets with a total of 309 mutations to
predict changes in the binding free energy upon mutations in the interface. Computed and experimental
values showed a correlation of R2 = 0.34. To improve
the predictive power, a QSAR-model was built based on
24 residue-specific atom types that improves the correlation coefficient to a value of 0.53, with a root mean
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square deviation of 0.89 kcal/mol. A Leave-One-Out
analysis yields a correlation coefficient of 0.41. This
clearly demonstrates the robustness of the model. The
application to an independent validation dataset of alanine-mutations was used to show the predictive power
of the method and yields a correlation coefficient of
0.51. Based on these findings, Drugscore-PPI was
used to successful identify hotspots in multiple proteininterfaces. These results suggest that DrugscorePPI is an
adequate method to score protein-protein interactions.
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