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Abstract 
Cortical slow wave activity (SWA) is the dominant electroencephalographic feature during the non-rapid-eye-

movement sleep, a faithful indicator of sleep depth, and believed to actively participate many sleep functions. SWA 

undergoes substantial development changes and is frequently impaired in neurodevelopmental disorders such as 

autism, but the underlying mechanisms remain poorly understood. Here we identify a thalamus-centric mechanism 

essential for SWA enhancement during postnatal development and a mesocortical pathway for shaping its homeostasis. 

Taking advantage of a Shank3 loss-of-function mouse model of autism, we show that selective restoration of Shank3 

in the centromedial/mediodorsal nuclei of thalamus starting from postnatal day (P) 15, but not their cortical 

counterparts, rescues SWA defects. Consistent with the SWA’s role in memory, this thalamic restoration also led to 

improved social memory in Shank3 mutant mice. Furthermore, we found progressive growth of dopaminergic axons 

from the ventral tegmental area to the medial prefrontal cortex during P25 – 47 underlie the developmental increase 

of sleep pressure endurance, leading to mature homeostasis pattern of SWA. These results provide important 

mechanistic insights to both baseline generation and homeostatic regulation of SWA from the developmental 

perspective, impairment of which may underlie the comorbid sleep and cognitive defects in autism. 
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