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Placement of ABR electrodes and probes on mice. 
We inserted a stainless steel needle electrode for electroencephalogram recording under the ear canal and frontal region of the ear and insert a ground electrode under the caudal region of the tail. A probe with a built-in microphone and speaker was placed in the outer ear canal.
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Sound pressure calibration of a speaker for ABR
We presented the stimulation sound over a small earphone and measured the sound pressure level near the tympanic membrane of the mouse using a small microphone placed near the earphone.
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ABR measurement at 16 kHz
Output burst stimuli from a sound generator at 37 cycles/s and amplify the sound pressure from a 20 dB sound pressure level (SPL) to 80 dB SPL in 5 dB SPL steps.
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Measuring ABR peak I amplitude
We analyzed the ABR waveforms with respect to the hearing thresholds and ABR P1 amplitude using the ABR peak analysis software.
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Creation of cochlear frequency maps
For evaluation, we acquired the entire image of the cochlea (divided into four pieces) at 10x magnification, and compute the cochlear frequency map using the referenced ImageJ software plug-in to precisely localize the specific cochlear regions
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Calculating HC survival rate
We counted the numbers of surviving and missing HCs per 200 μm length at each frequency, and calculate the survival rate of the HCs.
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Calculating the number of synapses
We obtained high-resolution z-stack images of the inner HC area using an oil immersion objective lens (63×) with a 3.1x digital zoom and a 0.25 μm step size under confocal fluorescence microscopy. We imported the image stacks to ImageJ, and automatically count the CtBP2 puncta per IHC within a 50 μm range in each image stack.
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Counting the number of SGNs in the Rosenthal's canal
We counted the number of SGNs in the middle turn of the Rosenthal's canal and calculate SGN survival per control using frozen section stained with hematoxylin and eosin.
