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In this research, we examined different types of biological data, from
metabolic fluxes to gene expression profiles and protein interaction networks, and proposed several
control methods and algorithms to study controllability in biological systems, specially those that
are transitioning or evolving from one state to another. The integration of metabolic flux
correlation with control theory algorithms captured new insights on the dynamic transition from
healthy to cancer states. On the other hand, ageing process was investigated using a new
controllability model that analysed dynamically generated probabilistic protein networks across
lifespan by integrating gene expression profiles. Moreover, viral infection that involves the
transition from uninfected to infected cells was also studied using two independent controllability
models. A multi-layer network control model as well as other models using different control methods
such as maximum matching were also proposed.
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