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Introduction Results

New memories are initially labile, and consolidation-processes during sleep are believed to contribute to their future
retrieval. According to the “functional cell assembly hypothesis” (Hebb, 1949), memories are represented at the
network level by the temporally coordinated activity of subsets of neurons. One implication of this hypothesis is that

(1) Identified hippocampal assembly-patterns exhibit strong spatial tuning

This panel shows the weight-vectors of the 8 assembly-patterns extracted during a representative 26-min exploration-session, together with a 3-sec example-trace depicting the recorded spike-trains
of the 60 simultaneous recorded principal cells and the tracked activation-strength of each pattern. The "assembly maps" at the bottom-right illustrate the strong spatial tuning characteristic for most

memory retrieval should be mediated by reinstatement of the same “memory-representing” cell assemblies that were of the with this unsupervised method idenfied hippocampal assembly-patterns. weign:
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to be consolidated by their reactivation in sleep, which predominantly occurs during hippocampal sharp-wave/ripples
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After binning (25 ms) and normalizing (z-score) each neuron's spike-counts (1), principal For each assembly-pattern, a “projector matrix” was constructed by taking the outer g ; B j £E m rrove 8
component analysis (PCA) was applied to the resulting matrix to find the number of product matrix of its weight-vector and setting the diagonal to zero (4). The spike- 33 4 5 6 T3 5 4 5 & 7 & O e
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result holds. We thus provide direct evidence for a causal role of SWR-associated (sleep) reactivation on the (awake) reinstatement of
newly-formed hippocampal cell assemblies.

References
Hebb (1949) The Organization of Behavior. New York: Wiley & Sons. AC kl‘l OW|€dgementS

Lopes-dos-Santos et al. (2013) Detecting cell assemblies in large neuronal populations. | Neurosci Methods 220: 149-166.

McNamara et al.(2014) Dopaminergic neurons promote hippocampal reactivation and spatial memory persistence. Nat Neurosci 17: 1658-1660.




