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Fig. 1 The effect of weak background noise on frequency response area (FRA) of three representative neurons in the rat

auditory cortex
Panels in each column illustrate the data from one neuron. Panels on the top row show the FRA data determined in quiet conditions, and panels on the bottom row
show the FRA data determined in weak background noise conditions. Weak background noise enlarged the FRA of neuron A (left column) and reduced the FRA
of neuron B (middle column). Background noise did not change the extent of frequency tuning of neuron C (right column) but reduced the auditory responses to
its preferred frequency and level within FRA.
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Fig. 2 Population data showing the effect of weak background noise on the extent of frequency tuning curves (FTCs) and

the best frequency response areas (best FRAs) of 79 sampled neurons
A: Each filled circle in panel A or panel B shows the percent of area change of FTC (panel A) or the percent of area change of the best FRA (panel B) of one
neuron by weak background noise. Panel C illustrates the percentage of neurons that showing different effects on FTC area and the best FRA area by weak
background noise.
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Fig. 3 Population data showing the effect of weak background noise on the characteristic frequency (CF) and the minimum
threshold (MT) of 79 neurons in the auditory cortex
Panel A: the unfilled bar shows non-significant CF change (i.e., the CF change was within 1 kHz) , and the grey bar shows significant CF change. Panel B: the

unfilled bar shown non-significant MT change (i.e., the MT change was within +5 dB), and the grey bar shows significant MT change.
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Fig. 4 Population data showing the effect of weak background noise on the Q value of frequency tuning curves of auditory
cortex neurons
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Each unfilled circle in panel A, B, and C shows the data of one neuron. The values of Qjoas, Q2048, and Qsoas are shown in Panel A, B, and C, respectively. Panel
D illustrates the percent of neurons that showing various effects on Q value by weak background noise. The neurons analyzed are shown on the right corner of
panels A, B and C.
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The effect of weak background noise on the frequency tuning of neurons in the
rat auditory cortex

PENG Yin-Ting, PU Qing, SUN Xin-De, ZHANG Ji-Ping
(Shanghai Key Laboratory of Brain Functional Genomics, Key Laboratory of Brain Functional Genomics, Ministry of Education, School of Life Science, East
China Normal University, Shanghai 200062, China)

Abstract In natural environment, human and animals often percept signal sound stimuli in background noise
conditions. However, it is not clear how the low-level weak background noise affect the coding of frequency tuning
of auditory cortical neurons. In the present study, we determined how weak background noise affected the
frequency response area of 79 neurons in the rat primary auditory cortex. The results demonstrated that weak
background noise either suppressed or facilitated the responses of some cortical neurons to sound stimuli. Generally,
the suppression of responses by weak background noise reduced the extent of frequency tuning and the extent of
best frequency response area of auditory cortical neurons, and the facilitation of responses by weak background
noise enlarged the extent of frequency tuning and the best response areas of the affected neurons. For a minority of
neurons, weak background noise did not significantly change their extent of frequency tuning, but changed their
extent of best frequency response area. Weak background noise did not change the characteristic frequency of
63.64% of the sample neurons and the minimum threshold of 55.84% of the sampled neurons. The tip of the
frequency tuning curves of auditory cortical neurons was more susceptible to be affected by the background noise
than the middle part of the frequency tuning curves of these neurons.

Key words background noise, frequency tuning, auditory cortex, frequency response area, characteristic
frequency
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