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To understand circuit-level mechanisms of memory, we investigated how

interactions between neurons in the hippocampal formation were modified by experience. We found that
burst activity affected the spike transmission probability between neurons. Namely, some cell pairs
showed facilitated spike transmission and others showed depressed spike transmission by burst
firing. Further, we found that distinct areas/layers and cell-types displayed distinct degree of
facilitation and depression in spike transmission.
To understand pathway specific information processing in the hippocampal formation, by combining
large-scale electrophysiological recording and optogenetics, we developed a novel method to classify
recorded neurons based on their target structures in freely behaving animals. Using this method, we
obtained preliminary data showing that subicular neurons projecting to distinct brain regions
encode distinct information and show distinct modulation by various network oscillations.
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