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An algorithm for identifying critical control nodes in
probabilistic directed biological networks

YUSUKE TOKUHARA™ TATSUYAAKUTSU™ JOSE C. NACHER™

Abstract: Network Controllability aims not only at designing new strategies to control large scale networks but also to identify
important genes associated to specific biomedical functions. However, many networks are probabilistic, because reactions or
interactions between molecules are subject to partial failure due to disease and cell neighbored fluctuations, or due to
model-based prediction limitations. Here we propose a new controllability model based on the minimum dominating set (MDS)
approach that identifies critical proteins in large directed probabilistic protein interaction networks. The data analysis also shows
that the identified critical proteins are associated to important biomedical functions.
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