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Memory-consolidation:
cell assembly / reactivation hypothesis
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2 challenges: -2 Identification & tracking of “memory-representing” cell assemblies

— Selective disruption of reactivation
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|dentification of “cell assemblies”
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Assembly pattern expression strength
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Assembly pattern expression strength

ldentification of “cell assemblies”

(o2}
o
1

40 -

20 1

o
1

A /o; o>y

- 20

40

-60

Principal neuron (no.)

Assembly
pattern
activation
rate (in Hz)

i peak
0




ldentification of “cell assemblies”

Within enclosures Across enclosures Similarity

index

il

|

Assembly pattern
during exposure (no.)

N
o

©~NO A WN R
S
o
2

O~ B WN=
Principal neuron (no.)

Assembly pattern
during exposure (no.)

1234567 123456789
Assembly pattern Assembly pattern
during re-exposure (no.) during exposure to a
different enclosure (no.)

Assembly
pattern
activation
rate (in Hz)

6 '6 0 ipeak

60 -
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— challenge 1: Identification & tracking of “memory-representing” cell assemblies
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Experimental protocol - (correlation)
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An assembly pattern’s reactivation
predicts it subsequent reinstatement
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An assembly pattern’s reactivation
predicts it subsequent reinstatement

Reinstatement strength
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Selective disruption of reactivation: optogenetic SWR silencing
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Selective disruption of reactivation: optogenetic SWR silencing

Wide-band LFP

Filtered LFP
(125-250 Hz) —

1-1

Principal neuron (no.)

E N
w
—
<

Optogenetic silencing of CamKIlI-positive cells using ArchT

R e 2 2 ) 5y

Flex-ArchT-GFP DARI
optic fiber optic fiber '
5 tetrodes 5 tetrodes

CamKII-Cre mouse
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Selective disruption of reactivation: optogenetic SWR silencing
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Selective disruption of reactivation: optogenetic SWR silencing
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Experimental protocol - (causation)
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Assembly pattern expression strength

Only stability of gradually strengthened
patterns requires offline reactivation
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Only stability of gradually strengthened
patterns requires offline reactivation
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One-sentence summary

The stability of “Hebbian-like” cell assembly patterns, which are gradually
strengthened during their initial expression, depends on their offline reactivation.
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