Integrating Neuronal Ensembles Constitute and Replay Hippocampal Engram
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» Activity pattern extraction (Non-negative Matrix Factorization)

® The data matrix (D) is approximated ® To obtain matrices B and C, we consider Patterns (B) Synchrony (C)
by two matrices of Patterns (B) and the error function (= AlCc)

How memory is represented and 7 | Synchrony (C).
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» Matching score (MS) o

The engram cells exhibit ol
To compare the activity of engram cells and non-engram cells across different sessions, we calculated a matching score across

espec,:ml char Q.Cter Istics f or —ldentified by KiKGR expression after learning sessions, which implies to what extent a pattern in the first session to be overlapped with
encoding ongoing event and any of the patterns extracted in the second session and vice versa. C Z O ((v¥vl) = 0.6) = 0.6
consolidation of past event

. o 99 ; > KiKGR fluorescence » Population vector distance (PVD)
dur Ing memory processing ¢ ,) — R i v« Green fluorescence changes to The population vector distance is defined by the Mahalanobis distance, which implies the distance between 2 groups of

Red (out of detection by nVista) neuronal activity vector normalized by their variance.

» Contextual memory in the hippocampus is represented as distinct subsets of synchronous activity (defined by Ca?* transients) that
comprise several ensembles of engram cells.

» In contrast to non-engram cells, these ensembles maintain their activity not only during learning but also during post-learning
sleep and retrieval sessions.
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