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    Abstract
Olfactory bulb circuits transform a spatially organized olfactory sensory input into a temporal output code in mitral and tufted cells. Various GABAergic interneurons modulate this early processing. However, little is known about the GABAergic circuits that regulate the activity of olfactory bulb interneurons. We examined this question using patch-clamp recording and optogenetics in olfactory bulb slices. We found that long-range centrifugal projections from the basal forebrain provide a prominent GABAergic synaptic input on most subtypes of periglomerular (PG) cells, deep short axon cells and granule cells. We also demonstrate that basal forebrain inputs have specific properties and distinct functional impacts depending on the postsynaptic PG cell subtype. Thus, centrifugal GABAergic afferents may excite, inhibit or sequentially inhibit and excite distinct PG cells using co-transmission of acetylcholine. Together, these results reinforce the idea that basal forebrain projections have multiple, complex and so far overlooked implications on olfactory bulb processing.
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