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Nature is restricted to a limited number of protein interactions; hence, the number of
binding architectures is also limited. In addition to similar binding preferences of homologous
protein pairs, different protein pairs can also use the same binding architectures. Thus,
extrapolation of known template architectures to whole target proteins should permit the
modeling of the interactions of the proteome; and piecing these together can provide a
detailed view of protein pathways. Here, for the first time, we introduce a knowledge-based
combinatorial strategy to predict global functional associations of proteins which integrates a
spatial alignment phase with flexible refinement and energy calculations. The spatial alignment
phase considers known binding architectures and then seeks these on the target protein
surfaces; flexible refinement applies efficient docking strategies with energy evaluation which
makes this method more physical. This method is applicable to any pathway, as long as the

respective protein structures are available.
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