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Abstract

bronx waltzer 1s an autosomal recessive mouse mutation causing abnormalities
in the inner ear which result in mutant mice having deficiencies in both the
auditory and vestibular systems. Homozygous mice exhibit hyperactivity,
circling behaviour, head tossing and failure to respond to sound. Hearing loss
in these mice is due to degeneration of the inner hair cells in the organ of
Corti, while the vestibular phenotype is a result of sensory hair cell
degeneration in the maculae and cristae. This phenotype is visible from E17.5,
shortly after the hair cells differentiate, making bromx waltzer an interesting
model for the understanding of the molecular basis of development and

function of the inner ear as well as for hereditary deafness.

The mutation was previously localised to a 2.8Mb region of chromosome 5
using a backcross of 1073 mice to the inbred strain 101/H. Thete remained
17 backcross mice with recombinations within this interval, and thus new
polymorphic markers have been sought in order to reduce the size of the
candidate region. With the identification of two new proximal flanking
markers, the size of the critical region has been reduced to 2.45Mb, with the

exclusion of seven candidate genes.

The remaining 52 genes currently annotated within the region have been
systematically assessed and functional studies carried out on those thought
most likely to be the causative agent for bronx waltzer. These have included
expression screening using inner ear cDNA and gene knockdown using
morpholinos designed to target zebrafish orthologs. In addition, large scale
exon resequencing of all the coding regions within the interval has been
carried out and 90.63% coverage achieved overall, with complete coding
sequence obtained for 23 candidate genes. These new data have provided a
means of critically evaluating the candidacy of genes within the bronx waltzer

critical region.



