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Physiological stimulation regulates the spatiotemporal expression of brain—derived
neurotrophic factor in the developing cortex: A study with real-time imaging of the
FCREA, | promoter activity
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During development, cortical circuits are remodeled by spontaneous and sensory-evoked activity via
alteration of expression of wiring molecules. An intriguing question is how physiological neuronal
activity modifies the expression of these molecules spatiotemporally in developing cortical networks.
Here, I addressed this issue, focusing on brain—derived neurotrophic factor (BDNF), one of the factors
underlying cortical wiring. Real-time imaging of Bdnf promoter activity in a single cell level
demonstrated that particular stimulation patterns preferentially regulated the increase and the time
course of the promoter activity in individual cortical neurons. Furthermore, cortical cells that
showed a similar increase in Bdnf promoter activity were spatially localized irrespective of
stimulation patterns. These results suggest that physiological stimulation differentially tunes
activity—dependent gene expression, and that cells with similar activity—dependent gene expression

form a functional unit.
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