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Memory function of adult-born neurons during sleep Manipulation of memory during sleep
Development of a brain regeneration method by Development of a new PTSD therapy
enhancing integration of young neurons using sound stimulation during sleep

Sleep for memory

Our brains perform various processes during sleep, such as consolidating necessary memories and regulating
emotional responses to unpleasant memories. Our laboratory is studying memory processing during sleep in two
directions. The first is studying how neurons that continue to regenerate in the adult brain consolidate memories
during sleep (Kumar et al.,, Neuron, 2020, etc.). This research aims to contribute to future technologies for
functional reconstruction of neural circuits lost in Alzheimer's disease. Second, we are investigating techniques to
facilitate the processing of fear memories by sound during sleep (Purple et al., Sci Rep, 2017). We are currently
conducting a clinical study with PTSD patients to develop a new technology that would allow patients suffering
from traumatic memories to be treated at home.

Example of research technologies developed in the lab:

® Simultaneous neuronal activity imaging and manipulation in naturally sleeping mice using
our original miniscope (Srinivasan et al., 2019)

® Real-time automatic sleep-stage analysis using single-channel EEG (Tezuka et al., 2021)

® Manipulation of memory extinction by a sound stimulation during sleep (Purple et al., 2017)
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