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Abstract

This endeavor sought to determine the hormonal mechanism driving post-ecdysial shell calcification in crustaceans. Carbonic anhydrase (CA) catalyzes the
carbon dioxide hydration reaction, which generates bicarbonate ions essential for calcium carbonate formation. Using metal analysis, enzymatic assay, tissue
culture, and real-time PCR, my lab has found that epidermal CA activity is correlated to exoskeletal calcium content and that both epidermal CA activity
and CA gene expression are inducible by the molting hormone in the blue crab Callinectes sapidus. These results have led to the new paradigm of post-
ecdysial shell mineralization being controlled by the molting hormone. Intriguingly, while molting hormone injection elevated epidermal CA activity, the
exogenous molting hormone was found to suppress shell calcification, implicating that sclerotization and mineralization of the new shell must be coordinated
and enhanced deposition of calcium carbonate as a result of increased epidermal CA activity following hormonal treatment would be inhibited to avoid the

formation of a structurally defective exoskeleton.
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