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l ABSTRACT

Developments in research aimed at elucidating the mechanisms of neural circuits and the molecular basis

related to deviance detection
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Mismatch negativity (MMN) is a negative event-related potential (ERP) component observed in response to a rare
stimulus embedded within a sequence of regular stimuli. It is considered to reflect the brain’s pre-attentive mechanism for
detecting deviations. MMN has been studied predominantly in the auditory system, and reductions in MMN responses
have been observed in certain psychiatric disorders, including schizophrenia, emphasizing its potential contribution to
understanding disease pathology and advancing biomarker research. Rodent models, which share similar neuroanatomical
structures with humans, have played an important role in elucidating the mechanisms underlying MMN and in advancing
our knowledge of these disorders, owing to the relative ease of brain activity recording, genetic manipulation, and other
experimental approaches. Recent technological advances, such as calcium imaging and molecular biology tools, enable
detailed analyses of specific neuronal circuit components and associated molecular bases. These developments have
furthered our understanding of the neural activities involved in deviance detection and are expected to contribute to the
elucidation of psychiatric disease pathology.
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