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Sensory-input-dependent spatiotemporal regulation of neuronal turnover in the adult brain
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Summary

The adult brain shows remarkable experience-dependent plasticity. Recent studies have re-
vealed that sensory experience-dependent synaptic changes cause remodeling of the neuronal cir-
cuits, leading to functional changes in the adult cerebral cortex. Much more extensive remodeling of
neuronal circuits by the replacement of cells takes place in the adult olfactory bulb (OB), the proc-
essing center for odor information. Olfactory interneurons, generated from neural stem cells in the
ventricular-subventricular zone, are continuously replaced in the OB, which is important for various
olfactory functions. Previous studies suggested that olfactory experience controls the process by
which new neurons are integrated into mature circuits. However, very little is known about the re-
lationship between lost and replaced neurons in the OB. Using 22 vivo two-photon laser scanning mi-
croscopy, we demonstrated that the turnover of olfactory interneurons is spatiotemporally regu-
lated by olfactory input in a neuronal subtype-specific manner. The olfactory-input-dependent
mechanism of neuronal turnover enables both active remodeling of the neuronal circuitry and the
maintenance of the brain structure, providing new insight for experience-dependent plasticity in the
adult brain.
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