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0 Introduction 

Microcystins are cyclic heptapeptide toxins produced by various species of cyanobacteria 
(blue-green algae). Microcystin-LR (Fig. 1) is the best studied of approximately 50 structural 
variants of microcystins that have been identified (for example, Ref. 1). Nodularins are cyclic 
pentapeptides that are similar in chemical structure to the microcystins, and are produced by 
species of cyanobacteria that are usually found in esturine and brackish waters. 

In 1990, it was discovered that microcystins and nodular-ins exert their toxic effects because 
they are extremely potent and specific inhibitors of protein phosphatases 1 and 2A (PPl and 
PP2A), two classes of enzymes that regulate many processes in eukaryotic cells (Ref. 2). 

It is important that any technique used for screening these toxins is sensitive and able to detect 
all toxic chemical variants. The high affinity binding of microcystins and nodularins to PP 1 
and PP2A (for example, Ref. 2) underlies the exquisite sensitivity by which these toxins can 
be detected and quantified in the assay described here. Quantitative data is given here for 
microcystin-LR, microcystin-RR and microcystin-YR (Fig. 1) because only these variants are 
commercially available. However, the 3-dimensional structure of microcystin-LR bound to 
PPl (Ref. 3) shows that positions X and Y in the microcystin ring (Fig. 1) do not interact 
directly with the enzyme. Therefore, microcystins that vary in positions X and Y in the ring 
(Fig. 1) would have identical inhibitory properties to microcystin-LR in the assay described 
here. Modification of the methyl-dehydroalanine residue does not affect inhibition of PP 1 and 
PP2A in the assay described here (Ref. 4). Moreover, all of the toxic variants of microcystin 
that have been tested inhibit PPl and PP2A (C.M. unpublished) and Appendix II shows that 
all of the microcystins in a complex mixture inhibited PPl and PP2A. 






































