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Visualization and functional exploration of deep brain spine enlargement
associated with learning
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Morphological changes in dendritic spines have long been thought to be the
foundation of memory. However, due to optical limitations, it is difficult to observe the actual
changes in spine morphology in most brain areas, excluding the surface. The objective of this
research was to map the enlargement of spines in a wide range of brain areas, including deep
regions, in living organisms through the observation of probes that specifically label recently
enlarged spines. Furthermore, the study aimed to develop a new method for manipulating spines in
order to explore the functions of these enlarged spines.

During the research period, we have successfully developed a probe that labels increased spines with
about 10 times the specificity of conventional methods using an isolated culture system.
Furthermore, we have newly developed a method for the enlargement and shrinkage of the spines using
chemical techniques, and are advancing its application in vivo.
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