
 

Hearing protein required to convert sound
into brain signals
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Within the hair bundle, the sensory antenna of auditory sensory cells, the tip-link
is a bridge-like structure that when stretched can activate the ion channel
responsible for generating electrical signals from sound. Credit: EMBO

A specific protein found in the bridge-like structures that make up part
of the auditory machinery of the inner ear is essential for hearing. The
absence of this protein or impairment of the gene that codes for this
protein leads to profound deafness in mice and humans, respectively,
reports a team of researchers in the journal EMBO Molecular Medicine.

"The goal of our study was to identify which isoform of
protocadherin-15 forms the tip-links, the essential connections of the
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auditory mechanotransduction machinery within mature hair cells that
are needed to convert sound into electrical signals," remarks Christine
Petit, the lead author of the study and Professor at the Institut Pasteur in
Paris and at Collège de France.

Three types of protocadherin-15 are known to exist in auditory sensory
cells of the inner ear but it was not clear which of these protein isoforms
was essential for hearing. "Our work pinpoints the CD2 isoform of
protocadherin-15 as an essential component of the tip-link and reveals
that the absence of protocadherin-15 CD2 in mouse hair cells results in
profound deafness."

Within the hair bundle, the sensory antenna of auditory sensory cells, the
tip-link is a bridge-like structure that when stretched can activate the ion
channel responsible for generating electrical signals from sound. Tension
in the tip-link created by sound stimulation opens this channel of
unknown molecular composition thus generating electrical signals and,
ultimately, the perception of sound.

The researchers engineered mice that lack only the CD2 isoform of
protocadherin-15 exclusively during adulthood. While the absence of
this isoform led to profound deafness, the lack of the other
protocadherin-15 isoforms in mice did not affect their hearing.

Patients who carry a mutation in the gene encoding protocadherin15 are
affected by a rare devastating disorder, Usher syndrome, which is
characterized by profound deafness, balance problems and gradual visual
loss due to retinitis pigmentosa. In a separate approach, the scientists
also sequenced the genes of 60 patients who had profound deafness
without balance and visual impairment. Three of these patients were
shown to have mutations specifically affecting protocadherin-15 CD2.
"The demonstration of a requirement for protocadherin-15 CD2 for
hearing not only in mice but also in humans constitutes a major step in
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the objective of deciphering the components of the auditory
mechanotransduction machinery. This isoform can be used as a starting
point to identify the other components of the auditory machinery. By
focusing our attention on the CD2 isoform of protocadherin-15, we can
now consider developing gene therapy strategies for deafness caused by
defects in this gene," says EMBO Member Christine Petit.

  More information: Paper: DOI: 10.15252/emmm.201403976
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