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Abstract: Analysis of biological oscillators as well as other biological systems is often based on the
establishment of quantitative dynamical models, which however require accurate kinetic data. Since
these data are often missing, hard or even impossible to obtain, computer simulations are used in a
combination with different optimisation procedures to tune the dynamical response of the model with
experimental observations. Herein, we describe a computational framework for efficient analysis of
biological oscillators. It applies different characteristics that can be used to describe oscillatory
behaviour, such as oscillation amplitudes, periods or spikiness. We perform a global sensitivity analysis
to correlate the model's kinetic parameters with their effects on certain dynamical characteristics of
oscillatory behaviour. The parameter space, for which the response is optimized, can thus be reduced
to a smaller subset, on which the optimisation is performed. Last, but no least, we apply different
computational metaheuristics as optimisation methods, e.g., genetic algorithms, to tune the observed
oscillatory characteristics with experimental data using a subset of model parameter space. We
demonstrate the proposed framework on a computational model of p53-Mdm2 feedback loop
oscillator.
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