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Identification of “cell assemblies”

Assembly-detection method 
based on PCA and ICA
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→ challenge 1: Identification & tracking of “memory-representing” cell assemblies

Identification of “cell assemblies”   - summary

Based on short-time scale interactions (25 ms) in tetrode recordings of 
hippocampal principal neurons, an unsupervised statistical framework 
based on PCA and ICA detects and tracks cell assembly patterns that:

• are spatially selective;

• are environment-specific;

• bind together co-active neurons; and

• bind together neurons with overlapping spatial tuning.
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Selective disruption of reactivation?

(based on 43 recording-blocks from 8 mice)

Novel: n = 139 assembly-patterns
Familiar: n = 108 assembly-patterns

= challenge 2
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Selective disruption of reactivation: optogenetic SWR silencing

→ challenge 2: Selective disruption of reactivation



Experimental protocol   - (causation)



SWR-silencing impairs assembly
pattern reinstatement

(based on 50 recording-blocks from 8 mice)

n = 136
assembly
patterns

n = 139



SWR-silencing impairs assembly
pattern reinstatement

(based on 80 recording-blocks from 8 mice)

n = 136
assembly
patterns

n = 139n = 78n = 108

interaction SWR-silencing x enclosure type:
F(1,318) = 5.05, P < 0.05



(based on 50 recording-blocks from 8 mice)

Only stability of gradually strengthened
patterns requires offline reactivation

Gradually strengthened: n = 134 assembly-patterns
Early stabilized: n = 201 assembly-patterns
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One-sentence summary

More details: van de Ven et al. (2016) Neuron 92, pp. 968-974 [+ video abstract online]





Assembly pattern identification



Assembly pattern tracking



Assembly pattern reactivation

(based on 43 recording-blocks from 8 mice)

n = 139n = 108



Control experiment: random silencing

Novel

n = 139 n = 60 n = 136 n = 335 n = 258

(based on 63 recording-blocks from 8 mice)



Effect of SWR-silencing: control analyses

(based on 80 recording-blocks from 8 mice)

n = 54 n = 39 n = 82 n = 75

n = 788 n = 519 n = 1004 n = 927n = 17,256 n = 10,018 n = 18,508 n = 16,335


