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KU Leuven Research at BioTeC+

* Foundedin 1425 * Focus on modelling, model based optimisation, monitoring and
* Biggest university of Belgium control of microbial conversion processes.

e 16 faculties * Interdisciplinary research:

* Faculty of Engineering Science - mathematical modelling and systems and control,

* BioTeC+ research division —>detailed microbiological/biochemical knowledge.

PhD research

Microorganisms play an important role in industry, mainly food industry and industrial biotechnology, for instance in:
* food safety: avoid spoilage and counteract growth of pathogens,
e stimulating the production of high added value chemical compounds in bioprocesses.
In microbial growth transient phenomena occur due to a change in environmental conditions. Macroscale models do not succeed in
explaining and describing these phenomena appropriately such that microscale knowledge should be included.
Aims of this research:
* Develop mathematical strategies for the description and prediction of the dynamic fluxes in metabolic networks.

* Use of optimal control strategies for a better understanding of (in)activation mechanisms in biochemical pathways during
transient phenomena.

Approach

Microbial growth curve — lag phase due to temperature shift Process modelling cycle
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To ensure food safety this lag phase should be well
modelled:
e predict accurately the shelf life of food products, [ Model ]
* increase duration of lag phase = increase shelf life.
Metabolic reaction networks (microscale) Multiscale dynamic model — Fluxes with respect to time
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s \ different reaction metabolite concentrations or intracellular objective
pathways within the cell fluxes * Objective function synthesis
e Estimate intracellular fluxes * Bi-level optimisation
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