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Sensory experience regulates neuronal development in various brain structures,
including the cortex, hippocampus and olfactory bulb (OB). However, little is known about the
developmental role of sensory experience in major OB populations of inhibitory interneurons, such as
granule cells (GCs). In this study, we identified a transcription factor Npas4 gene, which is expressed
in a subset of OB GCs following sensory experience. Npas4 overexpression in newborn OB GCs increased the
spine density even under sensory deprivation. Conversely, Npas4-KO mice resulted in a significant
reduction in the spine densitK of OB GCs. Furthermore, we identified, as a novel target of Npas4, an E3
ubiquitin ligase Mdm2 gene, which is expressed at low levels in the wild-type OB but at higher levels in
the Npas4-KO OB. These results suggest that Npas4 regulates Mdm2 expression to ubiquitinate and degrade a
microtubule-associated protein Dcx for shaping the dendritic spines of OB GCs after sensory experience.
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