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Development, assessment and application of
bioinformatics tools for the extraction of
pathways from metabolic networks

Summary: The aim of the work was the development, evaluation and application of tools
that predict metabolic pathways from associated enzyme-coding genes. Genes can be
associated in various ways, for instance by co-expression in microarrays or by co-
regulation in operons and regulons. The products of enzyme-coding genes can be linked to
their EC numbers and reactions using public databases. The set of reactions obtained from
the query genes can then be connected in a metabolic network using a graph algorithm. In
this thesis, metabolic networks were constructed from the two major metabolic databases
KEGG and MetaCyc. The evaluation of several graph algorithms showed that a combination
of a Steiner tree heuristic with a random walk-based algorithm performed best on the set
of reference pathways.
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