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Figure 1. Principal component (PrC) analysis of PC parameters. (A) Schematic 

representation of the experiment. Left: timeline of the acoustic noise trauma and 

electrophysiological recordings. Middle: brightfield image of the primary auditory cortex with 

the pipette pointing towards layer 5. Right: Representative traces of control type A and B PCs 

in response to -100 and a 150 pA steps. (B) Visual clusterization of the data based on the first 

two PrC accounting for 50.2% of whole dataset information. Type A control (light blue),  type 

B control (dark blue), type A noise-exposed (light beige) and type B noise-exposed (red). 

Clusters of distribution of cells are highlighted with lines contouring the corresponding data 

points. (C) The relevance of each PrC, by the proportion of the whole dataset information 

relating to each PrC. The red dotted line highlights 10% cut-off for useful PrCs. (D) The 

inclusion of the third PrC adds 11.92% of whole dataset information to the visual clusterization. 

The black line highlights the separation of type B (upper in the plot) and type A (lower in the 

plot) pyramidal cells.  
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Figure 2. Criteria for separating L5 PCs into type A and type B remains robust between 

control and noise-exposed experimental groups. (A) Representative traces in response to 

-100 pA and 150 pA steps from L5 type A and type B PCs from control (up, blue) and noise-

exposed (bottom, red) mice. (B) Type A and type B cells show distinct values for , 

hyperpolarizing sag, rebound afterdepolarization (ADP) and afterhyperpolarization (AHP) 

potential for control and noise-exposed groups. Error bars - s.e.m., Student’s t-test, two tailed, 

equal variances. 
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Figure 3. Phase plot analysis of Action Potentials from L5 PCs. (A) Representative traces 

of first APs recorded from control and noise-overexposed type A and B PCs in response to a 

150 pA current injection (up) and the relative phase plots (bottom) showing depolarization and 

repolarization phases. (B) The first panel shows a phase plot and the representation of the 

threshold membrane potential (Vtresh), the maximal voltage peak of the AP (Vmax), the 

repolarization potential (Vrepol), and the upper and lower portions of the loop which represents 

the depolarization and repolarization phases (Slopes), respectively. Bar graphs of Vtreshold, 

Vmax, Vrepol, Sdepol and Srepol for type A and type B PCs from control and noise-exposed 

mice. Error bars - s.e.m., Student’s t-test, two tailed, equal variances. 
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Figure 4. Noise exposure alters steady state frequency in opposite directions for L5 type 

A and type B PCs. (A) Representative traces illustrating firing frequency in response to a 1s 

current injection of 150 pA. Gray shadows highlight the first two APs used for calculating initial 

frequency and the last 3 APs used for calculating steady-state frequency. (B) Higher 

magnification of traces highlighting the difference in initial firing frequency of L5 type A PCs 

from control and noise exposed mice (left), and the difference in steady state firing for control 

and noise-exposed L5 type B PCs. (C) Initial frequency over current plots shows a decrease 

in initial frequency for type A PCs after the noise overexposure (left). Right: steady state 

frequency-current plot shows significant increase in steady state frequency for type B PCs 

after noise exposure while type A cells on the contrary shows a decrease in steady state 

frequency. (D) Bar graphs showing initial and steady state firing frequency in response to a 

150 pA and 200pA stimulation.  Error bars - s.e.m., Student’s t-test, two tailed, equal variances. 

(*) denotes p<0.05 for type A control vs type A noise-exposure, (#) denotes p≤0.05 for type B 

control vs. type B noise-exposure. (see Table 2 for specific values).  
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Figure 5. Noise exposure increases frequency over current gain of type B PCs. (A) 

Representative current clamp traces in response to 150pA, 200pA and 250pA current 

injections (1 s duration) for type A and type B PCs from control (up) and noise-exposed (down) 

mice. (B) Example of a f-I plot showing initial frequency vs current injection (left) and steady 

state frequency vs current injection (right) for the neurons shown in ‘A’. (C) Bar graphs of gain 

(frequency/current) of initial firing frequency (left) and steady-state frequency (right) for L5 type 

A and type B PCs from control and noise-exposed mice. Error bars - s.e.m., Student’s t-test, 

two tailed, equal variances. 

 

 

Figure 6. Example of L5 PC cell response to narrow band sound tones before and after 

noise exposure. (A) Photomicrography showing GCamp6f expression (CamKIIa promoter) in 

the auditory cortex. Right. Diagram showing how imaging of L5 neurons was achieved. (B) 

Neurons highlighted using the non-negative matrix factorization algorithm. (C) Example of 

calcium activity of two neurons before and after noise exposure. The traces shown are in 

response to 60db sound stimulation to narrow band (±0.5KHz) sounds of frequencies ranging 

from 2 to 20KHz (2KHz steps in every 30s). 
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