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In the mammalian olfactory epithelium (OE), olfactory sensory neurons (OSNs) detect chemical stimuli in the
external environment by expressing odorant receptor (OR) genes. These genes encode proteins with a putative
seven-transmembrane domain structure, a defining characteristic of G-protein coupled receptors. It is believed that
an individual OSN expresses a single OR gene from the ~1400 OR genes in the mouse genome. Moreover, an OR
gene is expressed from a single allele in a given cell, so that OSNs expressing either the maternal or paternal allele
co-exist in the OE. The mechanisms underlying OR gene choice and expression are not understood, but irreversible
DNA rearrangements have been excluded.

As designed for detection of general chemicals, the olfactory system shares similarities with the immune
system. Both systems recognize foreign molecules by expressing only one receptor per cell from a large repertoire
of receptor genes in mono-allelic and mutually exclusive manner. Based on this conceptual analogy between the
olfactory and immune systems, we have assumed they might share critical molecules for development and
differentiation. Since transcription factors could instruct these cellular processes, we have first focused on
transcription factors that are commonly expressed in both systems. In this study, we have studied one of these
transcription factors, the tumor suppressor gene, Bcl11b that encodes a C,H, zinc finger transcription factor, whose
deficiency causes arrest of apT-cell development.

Bclllb is expressed in the the main olfactory epithelium (MOE), during embryogenesis and in adulthood, and
its expression level and pattern are dynamically changed between embryonic and postnatal stage. During
embryogenesis, strong expression was observed in newly generated neurons and differentiating neurons throughout
the MOE. After birth, Bcl11b expression was gradually decreased and restricted to the basal portion of the MOE and
in adulthood. These results suggest that Bcl11b plays an important role in the development of the mouse olfactory
system. To reveal function of Bclllb in the olfactory system, we analyzed Bclllb-deficient mice. Bclllb-deficient
mice showed defective developments of both the main olfactory system, e.g., less mature neurons, defective axonal
projections, suggesting that Bcl11b is required for the development of the olfactory system.




