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A novel mouse model for hearing impairment by selective ablation of OHCs in the
inner ear

MATSUOKA, Kunie
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Outer hair cells (OHC) play an essential role in the amplification of
sound-induced vibrations in the cochlea. To study the critical functions of OHC, we generated a novel
mouse model, OHC-TRECK, for hearing impairment by introducing the human diphtheria toxin (DT) receptor
gene under the control of the mouse prestin promoter. DT administration to OHC-TRECK mice were found to
result in severe hearing impairment with the decrease in amplitude of distortion product otoacoustic
emissions and the elevated auditory brainstem responses thresholds. Microarray and RNA-seq analysis using
inner ear cochlear RNA revealed that the expression of Oncomodulin (Ocm) gene, coding EF-hand Ca2+
binding protein, was significantly decreased in DT-administered OHC-TRECK mice and OCM expression was
specifically detected in OHC. These results suggest that OCM performs an important function with Ca2+
binding ability in mechanotransduction in OHC.
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