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Calyculin A is the major secondary metabolite of the Japanese marine sponge Dicodermia calyx, It exhibits potent
cytotoxic activity, which is attributable to the specific and selective inhibition against protein phosphatase 1 and 2A. The
phosphate functionality embedded in the molecule is considered to be essential for the enzyme inhibition as phospho-Ser
or -Thr mimic. In the course of our study on the biosynthesis of calyculin A, we cloned the biosynthetic gene cluster of
calyculin A from the sponge metagenome. The functional analysis of a phosphotransferase encoded in the gene cluster
revealed that the phosphate group is further phosphorylated by the phosphotransferase to generate less toxic
pyrophosphate, phosphocalyculin A. The crude enzyme fraction prepared from the sponge D. calyx efficiently
dephosphorylated phosphocalyculin A to afford calyculin A. Thus, the activated chemical defense system involving
phosphorylation and dephosphorylation processes appeared to exist in the sponge-microbe association. To further clarify
this complicated bioconversion mechanism, we attempted to isolate the phosphatase involved in the activation step of
phosphocalyculin A. After trying several protocols to isolate the phosphatase, we found that the activity was 100,000
times concentrated by using anion exchange and gel filtration chromatography. The resulting fraction was subjected to
SDS PAGE, which showed the band at around 50 kDa specifically detected in the active fraction. In order to identify the

phosphatase, MS/MS analysis of the protein is currently under investigation.




