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Marine sponges often contain potent cytotoxic compounds, which usually
target molecules that are likely to be shared with the sponge itself. This fact in turn evokes the
principle question of how marine sponges avoid self-toxicity. We previously identified an intriguing

mechanism to prevent self-toxicity by the phosphorylation of the highly toxic calyculin A in the
sponge holobiont, which is catalyzed by the phosphotransferase CalQ of a producer symbiont, *“
Candidatus Entotheonella” sp. However, the activating mechanism to dephosphorylate the stored
phosphocalyculin A remains elusive. Here we show that the phosphatase specific to phosphocalyculin A
is CalL, which is also encoded in the calyculin biosynthetic gene cluster. CalL represents a new
clade and unprecedently coordinates the heteronuclear metals Cu and Zn. The CalL is localized in the
periplasmic space of the sponge symbiont, where it is ready for the on-demand production of
calyculin A in response to sponge tissue disruption.
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