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ADbstract

Throughout the life, we form several memories that are encoded in specific neuronal ensemble, called engram cells. Some of
these memories are associated and stored in shared ensemble. However, brain machinery that underlies memory storage and
defines certain memory identity amidst numerous number of memories stored in the same ensemble is poorly understood.

Here we show that when two associative memories are encoded In shared ensemble, engram-specific synaptic plasticity
delineates specific memory entity and that specific plasticity is both sufficient and crucial for information storage. Using auditory
fear conditioning and c-fos-TetTag system, optogenetic stimulation of the activated ensemble terminals of auditory cortex (AC) and
medial geniculate nucleus (MGm) In lateral amygdala (LA) after complete retrograde amnesia -accomplished by autophagy
iInduction with protein synthesis inhibition- failed to induce memory recall at recent and remote time points, indicating that memory
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Introduction

Autophagy enhances synaptic and memory destabilization
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Associated memories are stored in shared ensembles

@ Synapse-specific plasticity within engram circuit denotes memory trace identity
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Optogenetic activation of AC & MGm engram terminals in LA fails to induce memory recall
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