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Master/Bachelor Thesis Project:

Parameter Estimation Strategies to Kineticize Genome-Scale Metabolic Models

Description

Genome-scale Metabolic Models (GEMs) are widely used for the reconstruction of networks of
reactions that take place inside living organisms. To analyse the metabolic potential of the organism,
constraint-based modelling approaches became very popular; however, these approaches rely on the
steady state assumption, give multiple optimal solutions and cannot describe the dynamic changes
in metabolite levels.

We are developing an automated Python pipeline to convert genome-scale metabolic models into
dynamic models of metabolism that describe the changes of the metabolic fluxes over time. Taking a
given network scheme as input, this computational framework automatically searches for known
kinetic rates, undergoes a network reduction step and converts the chemical reactions into kinetic
equations to then simulate the temporal changes of the metabolic species. However, the number of
experimentally-determined kinetic rates is very low. For this reason, strategies for parameters search,
estimation from the experimental data and optimization are essential in the construction of an efficient
pipeline.

The thesis project focuses on the implementation of one (bachelor thesis) or different (master thesis)
parameter estimation and optimization strategies with the aim of finding the missing parameters and
kinetic rates to be included in the automated conversion of genome-scale metabolic models into
dynamic models of metabolism. The methods, implemented in Python, will be applied to toy and real
metabolic networks.

Methods

Programming skills (Python) and a basic understanding of the principles of genome-scale metabolic
modelling and dynamic modelling are required.
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