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    Abstract
Basal forebrain (BF) cholinergic projections to neocortex dynamically regulate information processing. However, the underlying synaptic and cellular mechanisms remain poorly understood. While synaptically released acetylcholine (ACh) can recruit nicotinic ACh receptors (nAChRs) expressed in distinct types of interneurons, previous work has not defined a clear role for muscarinic ACh receptors (mAChRs) in the fast cholinergic control of cortical activity. To address this question, we employed a slice model of cortical activity and used optogenetics to selectively activate cholinergic afferents. We found that transient ACh increases led to a rapid and persistent suppression of cortical activity, mediated by mAChRs in layer 4 and by nAChRs in layer 2/3. Furthermore, mAChR-dependent cholinergic control was mediated at least in part by a short-latency and long-lasting inhibition of layer 4 excitatory neurons. Thus, the activation of postsynaptic mAChRs is central to the flexible cholinergic control of cortical activity.
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