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Ca*/calmodulin-dependent protein kinase phosphatase (CaMKP) dephosphorylates and regulates
multifunctional Ca®*/calmodulin-dependent protein kinases (CaMKs). However, the biological functions of this
enzyme have not been clarified in vivo. To investigate the biological significance of CaMKP during zebrafish
embryogenesis, we cloned and characterized zebrafish CaMKP (zCaMKP). The recombinant zCaMKP required
Mg?* rather than Mn?* for activity. Furthermore, zCaMKP dephosphorylated CaMKIV but not phosphorylase a,
o-casein, or extracellular signal-regulating kinase (ERK). Cotransfection of zCaMKP with mammalian CaMKI
significantly decreased phospho-CaMKI in ionomycin-stimulated 293T cells. During embryogenesis, the
expression of zCaMKP increased gradually after 48 h post-fertilization, as demonstrated by Western blotting
using an anti-zCaMKP antibody. The knockdown of the zCaMKP gene with morpholino-based antisense
oligonucleotides resulted in an increased incidence of embryos with severe morphological and cellular
abnormalities, i.e. a significant increase in the number of round-shaped embryos and apoptotic cells in the
whole body. Embryonic death was rescued by coinjection with recombinant rat CaMKP but not with
phosphatase-dead mutant (D194A). These results clearly show the significance of zCaMKP during zebrafish
embryogenesis.

During the course of this study, we produced a chimeric enzyme of 30K-CaMKIIl (designated
CX40-30K-CaMKI1), in which the N-terminal 40 amino acids of Xenopus Ca®*/calmodulin-dependent protein
kinase | (CX40) were fused to the N-terminal end of 30K-CaMKII. Although CX,-30K-CaMKII exhibited
essentially the same substrate specificity as 30K-CaMKII, it underwent significant autophosphorylation.
Surprisingly, its autophosphorylation site was found to be Tyr-18 within the N-terminal CX4o region of the
fusion protein, although it did not show any Tyr kinase activity toward exogenous substrates. Several lines of
evidence suggested that the autophosphorylation occurred via an intramolecular mechanism. These data
suggest that even typical Ser/Thr kinases such as 30K-CaMKII can phosphorylate Tyr residues under certain
conditions.




