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A research on a formal method for analysing gene networks
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We developed a framework for analysing gene networks using temporal logic. In our
method we model the possible behaviours of gene networks with logical formulae in qualitative way and
check whether a network satisfies a given biological property. In this research, we re?ard gene networks
as open systems which interact with environment. Then we mathematically formalised biological homeostasis
which says that a system maintains its internal property against various changes of environment. We also
extended our framework from a simple one gene one protein model to one gene many proteins model by
devising a method to model alternative splicing mechanisms. As an analysis of real example, we analysed
sex determination network of Drosophila melanogaster and verified that the network ensures sex
determination.
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