New memory traces become reactivated during post-learning sleep,
leading to their stabilization'.

Short bursts of activity called sleep spindles (11-16 Hz, 0.5-2 s) may
contribute to this process® However, we lack temporally-precise
evidence linking spindles and memory reactivation. Here we used
targeted memory reactivation® to investigate this link.
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Exp 1: Cued half of the sounds associated with each category

(e.g. [meow], [violin]). Mean: 7.2, range: 2.8-9.2 cues per item.

Exp 2: Cued ALL sounds, with half followed by 2s, 15 Hz amplitude-
modulated white noise. Mean: 6.6, range: 2.7-10.9 cues per item.*
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Sound cues during sleep improve spatial memory

Experiment 1

Cues improve spatial memory
(lower forgetting indicates better retention)

Cues preferentially aid initially
weak memories
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Post-cue spindles predict subsequent memory

Experiment 1

Spindles increase shortly after cues
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Post-cue spindles predict
subsequent memory
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Experiment 2

Oscillating sounds have no
effect on memory
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Experiment 2

Trend for post-cue spindles to
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Pre-cue spindles prevent post-cue spindle increases

Inter-spindle intervals suggest spindle
incidence subject to refractory period*
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Pre-cue spindles prevent
increase in post-cue spindle
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Cue-locked theta and sigma power predict memory

Pre-stimulus sigma power was stronger for
worse- (W) than better-remembered (B) items

Post-stimulus sigma power was stronger
for B than W items from 900-1400 ms

Post-stimulus theta power was stronger
for B than W items from 750-1250 ms
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Real-time follow-up experiment

Logic: if cues falling in the spindle

refractory period prevent reactivation,

there may be a “reactivation blink”

during which no reactivation can occur.

Goal: track spindles in real time.
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Take-home messages
1) Sleep cues benefit memory?®.
2) Post-cue spindles predict subsequent memory?.
3) Three EEG measures signal successful memory reactivation - pre-stimulus
sigma power, post-stimulus sigma power, and post-stimulus theta power.
4) Due to spindle refractoriness, pre-cue spindles may negatively predict
subsequent memory — an idea we are examining in a real-time experiment.




