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Photo-activation of a single glomerulus for the fox odorant TMT is
sufficient to induce immobility responses in mice

Hirofumi Nishizumi, Harumi Saito, Hitoshi Sakano
Department of Brain Function, School of Medical Sciences, University of Fukui

Abstract

Fox odor trimethyl-thiazoline (TMT) is known to activate multiple glomeruli
and elicits strong fear responses. However, it was unclear whether individual
glomeruli are functionally specialized to instruct particular responses, or if a
pattern of activated glomeruli as a whole can be recognized to elicit behavioral
decisions. In this study, we generated knockin (KI) and knockout (KO) mice for
OR™', a TMT-responsive odorant receptor (OR) with high ligand affinity and
selectivity. We found that photo-stimulation of a single glomerular module for
OR™" activated the TMT-responsive cortical regions, leading to the induction
of immobility, but not aversive behavior. In the KO mice of OR™", immobility
responses were reduced, but not entirely abolished, most likely due to the
compensatory functions of other TMT-responsive glomeruli. These results
demonstrate that the activation of a single OR™" glomerulus in the posterior
part of the dorsal OB is sufficient to elicit immobility responses in mice,
and show that TMT-induced fear can be separated into at least two different
components: immobility and avoidance.
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