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Abstract

Olfactory behaviors require the identification of odors across a large range of different
concentrations, yet are exquisitely sensitive to changes in odor concentrations. To accomplish
this seemingly paradoxical task the olfactory system must generate odor representations that
are, at once, both concentration-dependent and concentration invariant.
We have used in vivo two-photon microscopy to characterize odor-evoked activity in the ol-
factory bulb and piriform cortex of mice. We find that the density of odor-evoked activity in
the olfactory bulb scales with odor concentration. In contrast, piriform odor representations
are largely concentration invariant, indicating substantial normalization of olfactory bulb
output by piriform microcircuits. We have identified parvalbumin-expressing interneurons,
a subpopulation of piriform inhibitory neurons, as a candidate cell type to mediate piriform
concentration invariance.

Our results provide important new insights into the computations performed by olfactory
neural circuits.
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