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Abstract

The first genome-scale metabolic network of Cordyceps militaris (WV1170) was constructed from
this study, which consisted of 1,170 genes, 894 metabolites and 1,267 biochemical reactions
across five compartments, including the plasma membrane, cytoplasm, mitochondria, peroxisome
and extracellular space. The MWV1170 could be exploited as scaffolds to explain its phenotypes
of growth ability and cordycepin production under different carbon sources. A high number of
genes encoding extracellular enzymes for degradation of complex carbohydrates, lipids and
proteins were existed in C. militaris genome. By comparative genome-scale analysis, the adenine
metabolic pathway towards putative cordycepin biosynthesis was reconstructed, indicating their
evolutionary relationships between C. militaris and entomopathogenic fungi. The overall
metabolic routes involved in the putative cordycepin biosynthesis were also identified in C.
militaris, including central carbon metabolism, amino acid metabolism (glycine, L-glutamine and
L-aspartate) and nucleotide metabolism (adenosine and adenine). In addition, phylogenetic
analysis of orthologous genes involved in putative cordycepin biosynthesis showed a lack of
amino acid sequence coding for ribonucleotide reductase inhibitor was observed in C. militaris
that might contribute to its over-production of cordycepin.
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