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In the mouse olfactory system, various odorants are detected with approximately 1,000 types of odorant
receptors (ORs) expressed by olfactory sensory neurons (0SNs) in the olfactory epithelium (OE). Each
OSN expresses only one functional OR gene in a mono-allelic manner. OSNs expressing the same type of
OR converge their axons to a pair of glomeruli at stereotyped locations in the olfactory bulb (0OB).
These principles forms the basis for spatial representation of activated OR species in the OB surface.
The glomerular map is formed by the combination of OR-independent and dependent processes. The
dorsal-ventral arrangement of glomeruli is determined by the anatomical location of OSNs in the OE.
In contrast, anterior—posterior (A-P) coarse targeting and local glomerular segregation are regulated
by OR-derived cAMP signals. The nature and mechanisms of cAMP signals for OSN projection have been
unclear.

In the present study, we found that A-P coarse targeting of OSN axons is regulated by a heterotrimeric
G-protein, Gs. The cAMP signals for coarse axon targeting were driven without environmental odorants.
In a reconstituted system using heterologous cells, ORs generated cAMP signals without ligands. The
high constitutive activities were found with Gs, but not with Golf, suggesting the receptor constitutive
activity as a major source of cAMP signals in OSN projection (submitted). As for the cAMP signals for
local glomerular segregation, we hypothesized the respiration-coupled spontaneous neuronal activity
as a major mechanism. To test this idea, we recently established a transgenic mouse |ine expressing
calcium reporter protein GCaMP3 in OSNs. We plan to test if Kirrel2, known to control local glomerular
segregation, is regulated by the respiration—-coupled spontaneous neuronal activity.




