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Research progress on adenovirus-mediated Notch and Wnt pathways

in the regeneration of hair cells in the mouse inner ear
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Abstract: In humans and other mammals, once the hair cells in the cochlea are damaged, they cannot regenerate
naturally, leading to permanent hearing loss. Research has found that by using adenovirus vectors carrying specific
genes to regulate the activities of Notch and Wnt signaling pathways, partial regeneration of hair cells can be
achieved in the inner ear of mice. Specifically, adenoviral vectors designed to modulate these two signaling
pathways were first constructed. By using qt-PCR, it was found that after successful transfection into the inner ear
tissue, the activities of Notch signaling pathway have been effectively inhibited by NICD-RNAI while the activities
of Wnt signaling pathway have been significantly activated after infection with B-catenin-AD. In the experiment, a
mouse model of inner ear hair cell damage was established using gentamicin, observing a gradient increase from the
apex to the base of the cochlea. Subsequently, empty adenoviruses were transfected into the inner ear at different

titers, revealing that at lower titers, supporting cells were primarily infected by the adenoviruses, whereas at higher
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titers, both supporting and hair cells were infected. Further, after NICD-RNAi-AD and B-catenin-AD were

separately transfected into the gentamicin-damaged inner ears of mice, the former promoted the direct

transdifferentiation of supporting cells into hair cells, while the latter stimulated the mitotic division of supporting

cells and guided their differentiation towards hair cells. These results indicate that by using adenovirus vector

technology to inhibit the Notch signaling pathway and activate the Wnt signaling pathway, partial regeneration of

hair cells can be obtained after inner ear damage in mice, providing new stratagy for the treatment of hearing loss.

This review outlines the studies on hair cell regeneration after damage and the mechanisms under which Notch and

Wnt signaling pathways are involved in these processes, and also provides some prospects of gene therapy for the

loss of hair cells.
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