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Establishment and applications of model mice with fluctuated deafness by
advanced gene-engineering methods
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Hearing loss induced by disorder of the cochlea of the inner ear affects ~10
% of the global population and thus it provides a great clinical impact. The onset and progress are
characterized by different time course—sudden or slow type. Fluctuating type often becomes severe
and irreversible deafness. To overcome this deafness type, in the present study we described two
deaf animal models by genetic modifications targeting stria vascularis, an epithelial tissue that
maintains unique ionic and electrical properties of the cochlea. The mouse line showed slowly
progressing hearing loss in response to drug-induced knockdown of an ion transporter in the stria.
The other line expressed a light-gated ion channel in the stria and exhibited sudden deafness by
optogenetic stimulation. In both mouse types, hearing was recovered after cessation of the
perturbation. We also revealed a mechanism underlying hearing loss in each model. This work may
contribute to translational research for deafness.
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