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cholinergic basal forebrain neurons after optogenetic stimulation.

Aging is associated with an increase of basal forebrain (BF) cholinergic
(ChAT) neurons and a reduction of muscarinic receptor M1. To directly

characterize the phenotype of stimulated ChAT neurons, we used
optogenetics to selectively stimulate the terminals of BF ChAT
neurons (ChAT(+)) (white oval) in transgenic mice expressing

Channelrhodopsin-2 (ChR2) selectively in ChAT neurons. Neurons
within the BF and deep layers of the cortex (from DAPI(+)) responded

to blue light stimulation and expressed ChR2 (ChAT-ChR2(+)) by
direct immunofluorescence. The percentage of ChR2(+) neurons co-

expressing the muscarinic receptor M1 was comparable to the
percentage of those containing the glycoprotein M6 (M1(+)-M6(+))

but lower than the percentage of those containing the nicotinic
receptor α3β2 (M1(+)-α3β2(+)). The proportion of M1(+) neurons co-
expressing ChAT was similar to the proportion of those positive for the
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pro-neuronal marker NeuN, suggesting that the majority of the
stimulated ChAT neurons maintained
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