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What is Good Sleep? Cortical Activity in Waking and Sleep

In my group we research basic mechanisms of brain activity in waking and sleep. We record electrical activity from
neurons in-vivo and in-vitro from mice. We also record electro-encephalograms (EEG) from mice and humans and
develop new tools for their analysis. How is wake activity in the brain different from sleep activity and how does
this help the brain to recover its function during sleep? So far we have uncovered that the outermost layer of the
brain, the cortex, shows less organized, activity in sleep compared to waking, but we also found that cortex is
much more reactive in sleep. We now want to uncover the cortical circuits that mediate this change — for this we
use optogenetic and chemogenetic tools to target specific neuron types and circuits.

In humans we analyze EEG patterns to characterize differences in sleep depth and -quality and compare our
findings to recordings from mouse models.
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S1BF: Primary somatosensory cortex barrel field
M1: Primary motor cortex
VPM: Ventral posteromedial thalamic nucleus

Recording cortical reactions to optogenetic stimuli over 24 hours. Neurons that carry information to the cortex are
stimulated roughly every 5 sec. Notice that the response is much larger when the animal is in deep non rapid eye
movement (NREM) sleep.
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