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Abstract: 

The auditory sensory inner hair cells (IHCs) 

encode sound into nerve impulses with high 

temporal precision and sensitivity over a 

wide range of stimulus intensities1 . A striking 

structural and functional feature of IHC 

synapses is the presence of an electron-

dense presynaptic organelle of submicron 

diameter called a ribbon, marking the 

centre of the synaptic active zone. Despite 

their structural differences, IHC ribbon 

synapses and conventional central nervous 

system (CNS) synapses share several key 

mechanisms of regulated synaptic vesicle 

exocytosis. IHC and CNS synapses are both 

equipped with the presynaptic scaffold 

proteins, bassoon and RIM. The presence of 

the neuronal SNARE (soluble N-

ethylmaleimide sensitive factor attachment 

protein receptor) complex in auditory hair 

cell is well documented, including syntaxin 1, 

SNAP25 and synaptobrevin1/2 3–6.   

These observations led to the notion that vesicle fusion at both synapses involves 

similar SNARE proteins 1,7,8. However, the study of null mutant mouse models failed 

to reveal functional role for the neuronal SNARE proteins in IHC synaptic 

transmission. This finding led to the proposal that IHC synapse operate without 

neuronal SNARE 3. It worthy to note that the null mutant mouse models for many 

of the neuronal SNARE proteins, die at birth or shortly after. Therefore, the IHC 

function in these mutants could only be analysed in organotypic culture, wherein 

the findings may not reproduce the functioning of IHC synapse in a healthy and 

mature hearing organ.  To untangle this issue, we focused on SNAP-25, a key 

component of the canonical synaptic SNARE complex.  We generated a hair 

cell-specific Snap-25 knockout (Snap-25 cKO) mouse model allowing to study the 

effect of acute inactivation of Snap-25 in IHCs at both neonatal and mature 

stages. We found that the mice subjected to Snap-25 inactivation at mature 
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stage, i.e., after the hearing onset, developed a severe to profound deafness 

which was associated with a defective exocytosis at IHC synapses followed by 

ribbon degeneration and a progressive loss of hair cells. Viral mediated transfer 

of SNAP25 cDNA rescued all these phenotype aspects. These results 

demonstrated that SNAP-25 is essential for normal hearing function by ensuring 

the rapid fusion of vesicles at the IHC ribbon synapse and strongly suggest that 

this fusion is governed by the canonical neuronal SNARE complex  
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