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Understanding _the mechanism for memory retrieval based on the neural dynamics
and manipulation
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Mathematical simulation models suggest that CA3 recurrent circuit, upstream
of CAl, where input information reverberate, is involved In the associative memory processing.
However, the role of CA3 in the associative memory processing is still obscure.

We found that the mutant mice specifically lacking the N-methyl-D-aspartate (NMDA) receptor gene in
CA3 (CA3-NR1 KO) mice showed the impairments of long-term cued-fear memory retrieval, and
optogenetic silencing of CA3 during memory retrieval impaired long-term memory retrieval. Calcium
imaging analysis showed that CA3-NR1 KO impaired the rapid reverberation after the aversive
experience in both CA3 and CAl regions during the inter-trial interval of learning session. These
behavioral and calcium imaging results suggest that deficit of CA3 NMDA receptor that leads to a
deficit of CA3 recurrent plasticity, impalrs the associative memory processing.
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