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Abstract: A large and growing number of complete genomes from diverse species open tremendous opportunities for getting deep
insights into cell metabolism. This increased understanding strongly supports engineering of cell metabolism for microbial
production. In spite of the recent progress, a large fraction of genes in most of the available genomes remain incorrectly or
imprecisely annotated. In this paper we review some of the new comparative genomics techniques used to reconstruct regulatory
and metabolic networks from genomic data, reveal gaps in current knowledge, and identify previously uncharacterized genes. The
application will be discussed by using a recent example-reconstruction of xylose utilization pathway in Clostridium

acetobutylicum.
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Fig. 1 Comparative genomic reconstruction of regulatory and metabolic networks.
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Fig. 3 Reconstruction of xylose utilization pathway and regulons in Firmicutes. (A) Occurrence and features of genes involved in
xylose and xyloside utilization pathway. The presence of genes for the respective functional roles is shown by “+”. Genes clustered on
the chromosome are marked by the same background color. Candidate XyIR regulon members are circled. (B) Genomic context
analysis. Homologous genes are marked by matching colors. Candidate regulatory sites of XyIR are shown by red circles. (C) DNA
recognition motifs of XylIR from Clostridium acetobutylicum and Bacillus subtilis.
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