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Abstract 2 O 1 3 2 3

In this thesis, a bacterial model for Bacillus subtilis is presented for carbon flux balance
analysis. The aim is to investigate the possibility of increasing bacterial products by adding
foreign genes to the bacterial host. The interested problem is treated as a constrained optimization
problem. The problem consists of a set of linear equality constraints derived from a metabolic
flux network and either a linear or a non-linear objective function. For linear problems,
considered objectives include ATP maximization, folic acid maximization, riboflavin
maximization and growth rate maximization. In contrast, the maximization of a ratio between
ATP and the sum of network flux is studied in the non-linear problem. A standard hill-climbing
technique and a genetic algorithm have been used as solvers in linear and non-linear problems,
respectively. The results indicate that no improvement in terms of the proposed linear objectives
can be observed when the bacterial model is modified by adding foreign genes. The failure in the
investigation with linear objective functions is the result of an increase in the carbon dioxide
production after the overall flux has been balanced. On the other hand, an improvement in the

non-linear objective is detectable in an attempt to increase the cysteine production.





