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Re-Building Inner Ear Hair cells and Why Crocodiles Hear So Well
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The vulnerable human inner ear contains only 3 400 inner hair cells that show little sign of
regeneration. This compares to the eye containing about 126 million photoreceptors to convert light
into nerve signals. Reptiles such as crocodiles may effectively replace lost inner ear hair cells (Li et
al. 2022) and do not lose hearing despite reaching considerable age. Can we learn from them which
mechanisms are involved in the regeneration of their sensory cells? A multidisciplinary group
consisting of molecular biologists, reptile specialists, ear researchers and electron microscopists
joined into a formal a group named “Swedish Crocodile Research Group” (SCRG) (Li et al. 2022; Li et
al. 2023; Melkersson et al. 2026; Melkersson et al. 2024). We aim to learn more how animals showing unique
regenerative properties have evolved these abilities, to re-build not only inner ear sensory cells but
also other organ cell systems, to regain function.

We wish to identify the genes activated at damage, and their programs that start regeneration. To test
if these genes can drive formation of new hair cells and regeneration in mammals including testing
causality via in utero genetic perturbations (de Haan et al. 2025). How this can lead to new gene
therapies directed on supporting cell division changing identity to become functional hair cells and
also other organs? The final goal to achieve is - how humans can maintain hearing throughout life —
using evolutions” own instructions!
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