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Development of a multi-enzyme cascade for 2'3'-cGAMP 
synthesis from nucleosides

Cascades allow multi-step reactions in a single pot without 
the need for intermediate purifi cation. A fi ve-enzyme 
cascade was developed for the formation of cyclic 
2'3'-GMP-AMP (2'3'-cGAMP) from adenosine and guanosine 
in seven reaction steps. By investigating the substrate scope 
of kinases and combining them, an overall conversion of 57% 
of guanosine into 2'3'-cGAMP was achieved.
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