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Integrated mathematical model and analysis of Boolean biological network
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There are many chemical compounds in cells, and biological activities are
maintained by many chemical reactions. Such relationships between chemical compounds and reactions
are represented by metabolic networks. In Boolean metabolic networks, each node is assigned either 0

or 1. 0 means that the chemical compound is not producible or the chemical reaction does not take
place. 1 means that the chemical compound is producible or the chemical reaction takes place. In
this research, | mathematically analyzed and developed integer linear programming-based methods for
the following problems. (1)the problem to find the minimum number of additional reactions so that
the target compounds become producible (2)the problem to find the minimum number of common reactions
whose knockouts result that the target compound is not producible in one network but producible in
the other network.
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