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Abstract

Irx3 and Irx5 are two linked genes on the /rxB cluster, they encode homeodomain transcription factors
that are broadly expressed in the developing mammalian inner ear. Human patients with /RX5
mutations are known to have sensorineural hearing loss. To understand the roles of /rx genes in
cochlear development and function, we have studied the phenotypes of /rx mutant mice and performed
single cell transcriptome analysis using embryonic inner ears. We found that [rx5”" mutant mice
exhibited severe hearing loss. Irx3/57 double knockout mutant displayed significant abnormalities in
non-sensory cell patterning. We showed that the Sox2" saccular and cochlear sensory regions failed to
segregate from each other in /rx3/5 knockouts. The Greater Epithelial Ridge (GER), a cochlear non-
sensory structure, was replaced by sensory hair cells of vestibular identity. Using a series of
conditional mutants, we further revealed that /rx3/5 are temporally required before embryonic day 14
in regulating the separation of vestibular and cochlear sensory organs. The /rx3/5 knockouts also
displayed abnormal development of Lesser Epithelial Ridge (LER) and loss of Claudius cells. /rx3 and
Irx5 are clearly collectively required to control non-sensory epithelial cell fates in the developing
cochlea.
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