The importance of enzymes and their occurrences: from the perspective of a network
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A metabolic network is the sum of all chemical transformations or reactions in the cell, with metabolites interconnected by enzyme-catalyzed reactions. Given the same metabolic pathway, many enzymes are well-conserved across a wide range of species while some only can be found in a relatively fewer number of species. A reference enzyme network can be constructed by extracting information for 235 bacterial species from the KEGG (Kyoto Encyclopedia of Genes and Genomes) website. We assume such an enzyme network contains all biologically possible enzyme-to-enzyme interactions, and calculate the topological importance of individual enzymes measured by its degree, closeness and betweenness centralities. Initial results suggest that topologically important enzymes seem to be conserved in most bacterial species, and less conserved enzymes are found to be less important topologically. To date, we have examined the enzyme networks for glycolysis and carbohydrate metabolism, and have found that scale might influence the robustness of our conclusions. Therefore, there is a need to investigate the whole metabolic network and its relation with other component pathways.
