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In the mouse olfactory system, odor signals detected in the olfactory epithelium are converted
to a topographic map of activated glomeruli in the olfactory bulb (1). The map information
is then conveyed by projection neurons, mitral cells and tufted cells, to various areas in the
olfactory cortex. An odor map is transmitted to the anterior olfactory nucleus by tufted
cells for odor identification and recollection of associated memory for learned decisions. For
instinct decisions, odor information is directly transmitted to the valence regions in the
amygdala by specific subsets of mitral cells. Transmission of odor signals through these two
distinct pathways, innate and learned, are closely related with exhalation and inhalation,
respectively (2). Furthermore, the interoceptive and exteroceptive odor signals are
differentially processed during the respiratory cycle, suggesting that these signals are
processed in separate areas of the olfactory bulb and olfactory cortex (3). The recent
progress will be discussed for the olfactory circuitry and processing of odor signals during
respiration.
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