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Abstract:

Nucleosomal histones have long been considered highly stable proteins in
non-dividing cells, with predicted half-lives of months to years. Although this
notion has recently been challenged in lower eukaryotes, the existence and
functional consequences of such dynamics remain unknown in mammalian
cells. Here, we demonstrate that the expression, turnover kinetics and
genomic deposition of the replication-independent histone variant H3.3 are
tightly regulated by neuronal activity in the developing and adult central
nervous systems (CNS). Using a combination of mass spectrometry, genomic
and functional analyses, we show that subpopulations of H3.3, but not
canonical H3 proteins, turn over rapidly in neuronal chromatin to promote
transcriptional events necessary for dendritic and synaptic development and
maintenance in the brain in vivo. These findings provide a foundation for
understanding the previously underappreciated role of histone dynamics in the
regulation of mammalian transcription, neuronal development and adulthood
behavioral plasticitv.
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