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4.4. Biosynthesis and Genetics

The cylindrospermopsin biosynthesis (Cyr) gene cluster from C. raciborskii AWT205 was recently
sequenced [161] The cluster spans 43 kb and contains 15 ORFs, which encode all the functions
required for the biosynthesis, regulation and export of the toxin (Figure 10). Biosynthesis is initiated
via an amidinotransfer onto glycine followed by five polyketide extensions and subsequent reductions,
rings are formed via Michael additions in a step-wise manner. The uracil ring is formed by a novel
pyrimidine biosynthesis mechanism and tailoring reactions, including sulfation and hydroxylation that
complete biosynthesis (Figure 11).
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