Laminar specificity of the auditory perceptual awareness negativity: A biophysical modeling study
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How perception of sensory stimuli emerges from brain activity is a fundamental question of neuroscience. To date,
two disparate lines of research have examined this question. On one hand, human neuroimaging studies have helped
us understand the large-scale brain dynamics of perception. On the other hand, work in animal models (mice,
typically) has led to fundamental insight into the micro-scale neural circuits underlying perception. However,
translating such fundamental insight from animal models to humans has been challenging. Here, using biophysical
modeling, we show that the auditory awareness negativity (AAN), an evoked response associated with perception of
target sounds in noise, can be accounted for by synaptic input to the supragranular layers of auditory cortex (AC) that
is present when target sounds are heard but absent when they are missed. This additional input likely arises from
cortico-cortical feedback and/or non-lemniscal thalamic projections and targets the apical dendrites of layer-5 (L5)
pyramidal neurons. In turn, this leads to increased local field potential activity, increased spiking activity in L5
pyramidal neurons, and the AAN. The results are consistent with current cellular models of conscious processing
[1-3] that highlight the importance of active mechanisms in the apical dendrites of L5 pyramidal neurons [4,5] and
help bridge the gap between the macro and micro levels of perception-related brain activity.
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