Targeted memory reactivation in REM sleep, but not in SWS, facilitates rule
abstraction
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= Data are presented as mean £ SEM; a = 0.05; n = 27; Results from t-tests (Figure 3) and from a cluster-

u Sleep plays an aCt|Ve 1, The SVRT taSk permutation analysis (Figure 4) are shown. Targeted memOry react|vat|on in

role in rule abstraction ] Flgure 1. SVRT stimull. A R Ry ut not REM sleep, but not SWS,

(Lerner and Gluck, Sample  images - from BRI SWsNoncued abstraction. facilitates visual rule abstraction.

Problem 1, both in class

2019) (on the left) and out of

class (on the right). In this
case, the rule is that: each

HOwever the picture contains two
’

identical shapes (Fleuret et

mechanisms during al., 2011). The ‘squiggly
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A) In SWS problems, there was . .
no difference between cued and MemOFY'Ilnked trigger sounds

non-cued in any individual

session (p > 0.3), or in the evoked distinct neural responses
change from pre-sleep to day 7, in REM, bUt nOt SWS

(p = 0.198).
B) In REM problems, there was

no difference between cued and The benefits of REM TMR reqUiFEd

lines” were introduced as
non-cued conditions on day 1 (p

Sleep Supporting ' o distractors (not a part of i 2 )

. . th le), to i th -
abstraction and which In Class Out of Class | difficulty fevel, u - , . = 0.550), but at day 7, more than one night to emerge.
., Pre- Day1 Day7 SWS SWS accuracy was higher on cued

Sleep Stage IS more SleeP  post-sieep Cued  Non-cued compared to non-cued problems Acknowledgements: This study Was
important remain (p = 0.002). Accuracy changed supported by EPSRC and ERC grants.

more from pre-sleep to day 7

unclear. 2. The experimental design for cued than  non-cued
A 2 ~* REM Cued problems (p = 0.009).
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Summary:

= Therefore, we asked:
can memory reactivation
in SWS or in REM sleep elerence
facilitate visual rule
abstraction?
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v No difference in accuracy
before sleep in either group;

v' Cueing effect after REM TMR
(post sleep day 7 — pre-sleep RE F E RE N C ES
and cued vs non-cued on day
7);
No cueing effect after SWS
TMR (post sleep day 7 — pre-

. Pre- Day1 Day7 REM  REM
SVRT: Does the test sample follow the oen ::st_sl:e‘; i Hloneonad sleep); = Lerner I, Gluck MA. 2019. Sleep and the

= To probe rule e T T 0 0 extraction of hidden regularities: A
abstraction, we used a — 4, — |-am, i i systematic review and the importance of

modified version of the image SYRT et Sound SURE SVET \ l temporal rules. Sleep Med Rev 47:39-50.
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Association Training Association Test Test Figure 4. ERPs during

Sy n t h et | C V i S u a I Pre-sleep Sleep onset Post-sleep Post-sleep TMR. : <) Control

(8 pm) (11 pm) day 1 (9 am) day 7 (9 am) ERPs in SWS (blue top «) Experimental

reasoning task (SVRT; panel) and REM (red

Fleuret et al., 2011); B bottom 2?n?2e e)licii;cﬁgll
, ’ O O ezperimerntal W(task-

1
(=]

[=2]

IN

Fleuret, F., Li, T., Dubout, C., Wampler, E.
K., Yantis, S., and Geman, D. (2011).
Comparing machines and humans on a
visual categorization test. Proc. Natl. Acad.

Sci. U. 5. A. 108, 17621-5.

¥
N

o

SWS ERP Amplitude (uV)
N

a significant difference
between ERPs in

reactivation, we paired B
response to control and | |4 - L L 1

abstraction problems VIV O - ) experimental sound in 1 45 46 44 42 0 02 04 05 03 1 12 14 15 13 2 22 24 26 28
Wlth SOundS and then ‘))Experimental :;Control REM within the 200 - _ | Oudiette D’ Paller K a. 2013. Upgrad|ng

400 ms window (cluster

replayed these during Time (h) 1 2 3. 4 5 6 7 8 corrected *p = 0.01), n | T val. Y 1 the sleeping brain with targeted memory

- M ? Sl TN A reactivation. Trends Cogn Sci 17:142-9.
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SWS and REM, d Figure 2. Experimental design. A) Participants learned to pair each image (a face or
hNi k a landscape) with an SVRT problem and its associated sound (Problem-Image Summary:
teC nlque NOWN as Association task). Next, they were trained and tested on the SVRT, where they had to v ERPs differ for control

decide whether or not the test sample image followed the same rule as the reference. and experimental
ta rgeted memory Then, participants were probed on their ability to recall which sound (speaker symbols) sounds in REM:

reactivation (TMR had been paired to which SVRT problem (Problem-Sound Association task). During the v No differences in
/ night, participants were subjected to TMR. Finally, participants were retested on the SWS:

. = Email: PereiraS@cardiff.ac.uk
OUdlette & Pa”er, 20 1 1) SVRT on post-sleep day 1) and on post-sleep day 7. B) Hypnogram depicting the TMR : @
protocol. Half of the sounds played were task-related and the other half were new | ,
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sounds, which served as controls for auditory responses. Cueing started with the first 6 [ T N TN S L e
1 08 -06 04 -02 0 02 04 06

instance of SWS and REM and terminated once control and experimental sounds had ' e B4 R B 2 &R e B %R " @Napsca rd|ﬂ:1
been presented 28 times each.
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