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Early-life sleep loss derails brain
circuit maturation with lasting
cognitive consequences

Summary

Sleep disruption is increasingly prevalent in children and adolescents, and correlates with
heightened risk for neurodevelopmental and learning disorders ? yet the causal mechanisms
linking early-life sleep loss to lasting cognitive vulnerability remain unknown. Here we map the co-
maturation of sleep architecture and cortico-hippocampal circuits in freely behaving rats from
postnatal day nine through adulthood. We reveal that progressive refinement of sleep macro- and
microstructure is tightly coupled to the emergence of nested oscillatory dynamics and the
maturation of inhibitory interneuron populations across prefrontal cortex, parietal cortex and
hippocampus. Using two independent models of early-life sleep disruption, we show that sleep
loss during this period delays inhibitory circuit maturation, reduces developmentally-regulated
apoptosis required for circuit refinement, and produces lasting deficits in hippocampus-dependent
spatial memory measured in adolescence. These results reframe early-life sleep not merely as a
correlate of neurodevelopmental health, but as an active and potentially modifiable determinant of
cortico-hippocampal circuit maturation and cognitive outcome. Time permitting, | will also present
preliminary ongoing work examining how sleep may impact healthy metabolic development and
autophagy processes.
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