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            Abstract
Sensory hair cells of the mammalian organ of Corti in the inner ear do not regenerate when lost as a consequence of injury, disease, or age-related deafness. This contrasts with other vertebrates such as birds, where the death of hair cells causes surrounding supporting cells to re-enter the cell cycle and give rise to both new hair cells and supporting cells1,2. It is not clear whether the lack of mammalian hair cell regeneration is due to an intrinsic inability of supporting cells to divide and differentiate or to an absence or blockade of regenerative signals. Here we show that post-mitotic supporting cells3 purified from the postnatal mouse cochlea retain the ability to divide and trans-differentiate into new hair cells in culture. Furthermore, we show that age-dependent changes in supporting cell proliferative capacity are due in part to changes in the ability to downregulate the cyclin-dependent kinase inhibitor p27Kip1 (also known as Cdkn1b). These results indicate that postnatal mammalian supporting cells are potential targets for therapeutic manipulation.
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                    Figure 1: 
                        Purification of neonatal cochlear supporting cells from 
                        p27
                        â€“
                        gfp
                         transgenic mice.
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Figure 2: 
                        Cell-cycle re-entry of supporting cells correlates with p27
                        Kip1
                         downregulation.
                      [image: ]


Figure 3: Purified p75NGFR+ pillar and/or Hensen's cells divide and generate new hair cells  in vitro.[image: ]


Figure 4: 
                        P14 supporting cells generate myosin-VI
                        +
                         cells in culture.
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Hair-cell regeneration
Hearing loss in humans results from the loss of sensory hair cells in the organ of Corti. In mammals, these cells do not regenerate but in non-mammalian vertebrates such as birds, supporting cells adjacent to hair cells can trans-differentiate to regenerate lost hair cells. That raises the question of whether this capacity is entirely lost in mammals, or whether it remains latent. Using new methods to purify post-mitotic mouse supporting cells, White et al. show that these cells do retain the capacity to develop into mature hair cells in vitro. The signals for regeneration seem to be absent or inhibited in vivo. An age-dependent shift in supporting cells' ability to proliferate is associated with levels of the cyclin-dependent kinase inhibitor p27Kip1, suggesting a therapeutic avenue for regenerating damaged hair cells. The cover shows the organ of Corti from a transgenic mouse; hair cells are purple and supporting cells are fluorescence-tagged green.
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