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A Ca?*/Calmodulin-dependent kinase Il (CaMKII) is one of the most important signaling molecules
for long-term potentiation and associated spine enlargement underlying learning and memory. Here, to
understand the function of CaMKII for synaptic plasticity, we developed genetically encoded
light-inducible CaMKII inhibitor by using LOV2 derived from phototropinl. We applied this newly
developed optogenetic tool for the study of structural plasticity of single dendritic spines by using
2-photon fluorescence microscope and glutamate uncaging, and found that ~60 s of CaMKII activation
is sufficient for inducing transient and sustained spine enlargement. In addition, we developed a
photo-activatable CaMKII using LOV2 domain. Using this new genetically-encoded tool, we tested if
CaMKII activation alone is sufficient for triggering structural plasticity or not. Interestingly,
optogenetic CaMKII activation in single dendritic spines induced the spine enlargement and AMPA
receptor recruitment, suggesting that CaMKII activation alone is sufficient for triggering synaptic
plasticity.




