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The olfactory system represents chemical information as
spatial and temporal activity patterns across glomeruli in
the olfactory bulb. The degree to which chemical features
are mapped systematically in the glomerular array has
remained controversial. Using mouse genetics, we have
begun to elucidate the factors influencing the organization of glomeruli in the olfactory bulb. We find that the
three broad classes of olfactory receptor genes (Class I,
Class II, and TAARs) are roughly organized into distinct
domains of the dorsal olfactory bulb. Despite the fact
that odorant receptors are involved in axon guidance,
this mechanism is receptor-independent and derives
from the axon guidance identities of sensory neurons in
the epithelium. Consequently, the same receptor (i.e. a
given response specificity) can be mapped to different
bulb domains when the receptor is expressed by different
cell types. Our overall results show that odorant responsiveness can be decoupled from glomerular position, and
that glomerular position is not necessarily determined by
stimulus specificity. In this view, the glomerular map
may be shaped by the selection of receptor coding
sequences (which determine receptor identity) and their
corresponding promoters (which determines cell type
expression) over evolutionary time. The precision of
potential chemotopic maps that could form in the glomerular array is limited by the precision of this “evolutionary mapping” mechanism.
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