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l ABSTRACT

Deviance detection by feedback of prediction error signals in the marmoset auditory cortex
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Mismatch negativity is an event-related potential that includes deviance detection (DD) and is frequently interpreted

within a predictive coding framework. The DD component, but not the adaptation component, of auditory duration

mismatch negativity (dAMMN) is reduced in patients with schizophrenia. However, the neural basis for deviance detection

was unknown. Recently, we conducted one-photon and two-photon calcium imaging of the primary and higher-order

(lateral belt and parabelt) auditory cortex in awake common marmosets, and clearly found DD, but not response

adaptation, in a dAMMN paradigm. Rostral parabelt (RPB) neurons showed the strongest DD without response during tone

presentation. DD-related signaling in the RPB spread over the primary auditory cortex (Al) and lateral belt. DD in Al

required RPB activation, and optogenetic activation of RPB enhanced the Al response to the standard tone stimulation. Our

results suggest that pure prediction error signals are generated in a subset of RPB neurons and spread backward similar to

backpropagation, indicating the essence of AMMN. This review outlines this study.
(Japanese Journal of Biological Psychiatry 36 (3) : 114-117, 2025)




