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Cortical NNOS neurons are a rare and unique GABAergic cells that also express Somatostatin and NPY. These cells
are characterized as either Type | or Type Il based on soma size, shape and intensity of staining for nNOS and NADPH
diaphorase. The larger, more intensely staining Type | neurons comprise about 7% of the nNOS population, express
NK1R, and are intracortical projection neurons rather than local circuit neurons: the presence of nNOS has been
demonstrated in long range-projecting ~ GABAergic neurons in mice, cats, and monkeys. RNAseq studies have noted
the unique molecular signature of these cells; a recent paper compared 3 cortical interneuron RNAseq studies and
concluded that NNOS/NK1R neurons are the most distinct and replicable interneuron type in the mouse cortex.  In studies
in three different species, we have found that, in contrast to other cortical neurons, cortical NNOS/NK1R cells are sleep-
active: they accumulate c-FOS during sleep but not during wake. Moreover, the proportion of Fos+/nNOS neurons is
proportional to prior wake duration; thus, these cells seem to track the homeostatic sleep drive that accumulates during
wakefulness. nNOS knockout mice have disrupted sleep and are objectively “sleepier” yet fail to respond to a sleep debt
with an increase in EEG slow wave activity (SWA). Despite this impairment in sleep homeostasis, cortical NK1R
neurons in nNOS KO mice accumulate c-FOS in proportion to time kept awake, which suggests that it is the neural circuit
in which these cells are located rather than the presence of nNOS per se that is important for activation/Fos accumulation
of these cells during sleep. Consequently, we have proposed that cortical NNOS/NK1R neurons are critical for
orchestrating EEG SWA during sleep through their widespread intracortical projections and the release of GABA,
somatostatin, NPY and/or NO. | will discuss our recent observations on afferent input to these cells by acetylcholing,
hypocretin and adenosine.  We propose that cortical nNOS/NK1R neurons may be part of the long-sought
neuroanatomical pathway underlying the sleep-dependent “Process S” and may provide insight into the neural circuitry
underlying homeostatic sleep regulation.
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