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Abstract: Objective To investigate the response characteristics of neurons in the primary auditory cortex ( A1) of mice to pure
tone stimuli from different sides of the ear, as well as their excitatory/inhibitory input propertics. Methods Optogenetics combined
with in vivo extracellular recordings in awake mice was used to present pure tone stimuli of varying intensities and frequencies,
delivered randomly to the contralateral ear, ipsilateral ear, or both ears. In addition, optogenetics together with in vivo brain slice
whole-cell recordings was employed to investigate the excitatory and inhibitory input properties of deep-layer neurons and layer 4
(L4) neurons in the auditory cortex. Results A1l L4 neurons exhibited a gain effect in response to bilateral ear stimulation, while
deep-layer neurons exhibited an inhibitory effect. When L4 excitatory neurons received input from the ipsilateral deep layers, they
primarily reveived excitatory input. When Al deep excitatory neurons reveived input from the contralateral side, they primarily
reveived inhibitory input. Conclusion Mouse Al neurons exhibit distinct response properties to pure tone stimuli from different
sides of ear. Neurons in different layers show significant differences in their excitatory/inhibitory input characteristics when receiving
inputs from the ipsilateral or contralateral side. These findings provide new insights and theoretical foundations for further understand-
ing the complex binaural integration mechanisms in the auditory cortex.
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Figure 1 Examples of TRFs evoked by ipsilateral, contralateral, and binaural auditory stimulation
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Figure 2 Linear fit of spike counts in response to bilateral ear
and contralateral ear pure tone stimulation
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Figure 3 Differences in layer response distribution for pure tone stimuli from different sides
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Figure 4 Injection and expression of optogenetic adeno-associ-
ated virus
A'; Virus injection observed in the deep layers of the
left A1 under confocal microscopy; B: Expression
of the virus in synaptic terminals of the contralateral
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Figure 5 Schematic diagram of in vitro electrophysiological
recording methods
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