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Whole cell recordings.   

 

Organ of Corti explants were fixed in the experimental chamber with strands of dental 

floss and viewed through a 40X LWD water immersion objective (NA = 0.8) on an Olympus 

BX51WI microscope.  All recordings were made at the apical coil of the cochlea (at a 

fractional distance 20-30% from the apex). Recordings in OHCs were performed exclusively 

on the first and second OHC rows by reason of their apparent longer viability in our in vitro 

recording conditions in vitro. In the present study, Otof +/+ and Otof +/- OHCs were pooled 

after checking, for each experimental variable, the absence of a statistical difference between 

these two genotypes.  Recordings and analysis were carried out before knowing the genotypes 

of the mice. 

Data were acquired with an Optopatch amplifier (Cairn Research Ltd, Faversham, UK) 

digitized using pClamp10 software and a Digidata 1320 A (Molecular device, USA). Analysis 

was performed using Clampfit (Molecular device) and Origin software (OriginLab, 

Northampton, MA, USA). Current recordings were corrected for linear leak conductance 

measured near -82 mV. All voltages were corrected for liquid junction potential (measured at -

12 mV for the Cs-gluconate intracellular solution). For the calcium current (ICa) study (Fig. 

2), series resistances (Rs) were compensated online up to 70% and voltage was corrected 

offline for residual Rs. IV curves were obtained in response to 10 ms voltage steps with 5 mV 

increments. Holding potential was -82 mV. Current amplitude was measured at the end of the 

step pulse. Spontaneous APs were recorded with the mode control switch of the Optopatch set 

at I=0, where the electrode potential is measured in the absence of any applied current. 

Borosilicate patch electrodes (World Precision Instruments, UK) were coated with ski 

wax (SWIX, Lillehammer, Norway) to minimize electrode capacitance. Pipette resistances in 

solution were 2-3 MΩ.  

 

Capacitance measurement.  

Using the tracking circuitry of the Optopatch, a 2.5 kHz sine wave (amplitude 18 mV) 

was imposed onto the holding potential (-82 mV). The command sine wave was blanked 

during the duration of the voltage step and resumed immediately upon repolarization to 



capture pre and post capacitance measurements. Capacitance signal was amplified 50 times 

and filtered at 150 Hz. To discard capacitance changes due to ICa tail currents, Cm was 

measured 50 ms after the end of the voltage step by averaging the Cm trace over a period of 

300 ms. To optimize ΔCm recordings, voltage stimulations were separated by 15 s to allow 

replenishment of vesicle pools. Shorter delays often resulted in a ΔCm decrease for a constant 

ICa. Therefore, to limit errors due to rundown of vesicle release, data pooling and comparison 

between hair cells were done on ΔCm responses measured after the first voltage depolarization 

to 0 mV, i.e. near the ICa peak. Only cells with stable series resistance below 10 

MΩ (uncompensated) were included in the present study.  

 

Curve fitting 

The relationship between the L-type calcium current conductance (G) and pulse 

potential (V) was fitted by a Boltzmann equation expressed as : A = Gmax/(1 / exp(-(V-V1/2) 

k). Gmax is the maximum conductance, V1/2 is the potential at which G = Gmax /2, and k is the 

slope factor. To determine the calcium dependency of exocytosis, we calculated the power 

transfer function between cell membrane capacitance (ΔCm) and calcium current amplitude 

(ICa). Curve was fitted using a power function equation : ΔCm α ICa
N, with N = power. 

 

 


