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Odorant receptors are classified into two classes: class | (aquatic), which
is common in vertebrates from fish to mammals, and class Il (terrestrial), which is specific to
terrestrial animals. Thus, two different types of olfactory sensory neurons are produced in the
nose, depending on the type of odorant receptor they express, but the mechanism has remained
unknown. In this study, we, for the first time, identify the transcription factor Bclllb as a
critical regulator that determines the OR class to be expressed in OSNs. We further demonstrate that

OSN-specific genetic manipulations of Bclllb bias the OR class choice, generating mice with “ class
Idominant” and “ class Il-dominant” noses, which display contrasting innate olfactory behaviorsto
two distinct aversive odorants. Overall, these findings reveal a unique transcriptional mechanism
that serves as a binary switch for OR class choice that is crucial to both the anatomical and

functional organization of the olfactory system.
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