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Understanding the neural mechanisms of unconscious memory
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Positive and negative affection is important for animal survival, and

research on emotions and memory has been actively conducted worldwide. Previous studies have focused
on the unconditioned stimulus signals via highly processed thalamic and cerebral pathways. Here, we

have found that parabrachial-to-amygdala pathway functions as unconditioned stimulus and forms an
artificial aversive memory. We also found that aversive memory formation is mediated via
thalamus-to-amygdala pathway, and inhibitory interneuron is involved in its modulation. Moreover,
artificial memories were formed by stimulationg the pathways from parabrachial to hypothalamus and
ventral tegmental area. By electrophysiological and behavioral analyses, we identified
neuromodulators involved in the memory formation and discovered pathway- and cell type-specific
mechanisms. These findings will contribute to the development of the fields of basic medicine and
psychology as well as neuroscience.
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