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            Abstract
Spontaneous activity in the developing auditory system is required for neuronal survival as well as the refinement and maintenance of tonotopic maps in the brain. However, the mechanisms responsible for initiating auditory nerve firing in the absence of sound have not been determined. Here we show that supporting cells in the developing rat cochlea spontaneously release ATP, which causes nearby inner hair cells to depolarize and release glutamate, triggering discrete bursts of action potentials in primary auditory neurons. This endogenous, ATP-mediated signalling synchronizes the output of neighbouring inner hair cells, which may help refine tonotopic maps in the brain. Spontaneous ATP-dependent signalling rapidly subsides after the onset of hearing, thereby preventing this experience-independent activity from interfering with accurate encoding of sound. These data indicate that supporting cells in the organ of Corti initiate electrical activity in auditory nerves before hearing, pointing to an essential role for peripheral, non-sensory cells in the development of central auditory pathways.
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                    Figure 1: 
                        Spontaneous purinergic signalling in the developing cochlea.
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Figure 2: 
                        ATP release elicits optical changes and intercellular Ca
                        2+
                         waves in KÃ¶llikerâ€™s organ.
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Figure 3: 
                        Supporting-cell-derived ATP depolarizes IHCs.
                      [image: ]


Figure 4: 
                        Supporting-cell-derived ATP triggers bursts of action potentials in auditory nerve fibres.
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Figure 5: 
                        Intrinsic purinergic signalling ceases after the onset of hearing.
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Figure 6: 
                        Local release of ATP synchronizes the activity of neighbouring IHCs.
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        Editorial Summary
First steps towards hearing
Electrical activity occurs in the developing auditory system before sound can be detected by the inner ear, and this spontaneous activity is required for maturation of auditory neurons and to establish auditory pathways in the brain. The mechanism behind this effect has been uncovered in a series of experiments in the cochlear coils of rats. Supporting cells in KÃ¶lliker's organ â€” a transient epithelial structure in the developing cochlea â€” spontaneously release ATP, activating the inner hair cells and auditory nerve fibres. This activity stops when hearing begins, so that the detection of sound is not impeded. It is possible that reactivation of this pathway could contribute to sensory-independent activity in peripheral tinnitus.
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