How Do Children with Autism Spectrum Disorder Form Gist Memory During Sleep? – A Study of Slow Oscillation-Spindle Coupling
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Tables
Table S1: Mean (± standard error of the mean) of sleep parameters and memory performance.
Table S2: Mean (± standard deviation) of the preferred phase angles and mean resultant vector length of SO-fast spindle and SO-slow spindle coupling, separately for TD and ASD children, and group comparisons of preferred coupling phases using the Watson-Williams test.

Figures
Figure S1: Time Frequency Representations (TFR) of SO Events.




[bookmark: _Hlk2073636]Table S1. Mean (± standard error of the mean) of sleep parameters and memory performance.
	 
	TD
	 
	ASD

	
	n = 20
	
	n = 19

	A - Sleep parameter
	 
	 
	 
	 
	 

	Stages
	in Minutes
	in % of TST
	
	in Minutes
	in % of TST

	TST 
	556.3 (11.99)
	
	
	547.53 (12.75)
	

	Sleep onset
	19.05 (2.49)
	
	
	20.26 (3.57)
	

	SWS latency 
	6.85 (0.98)
	
	
	6.92 (0.98)
	

	REM latency 
	121.23 (7.67)
	
	
	136.53 (11.06)
	

	WASO
	20.45 (4.1)
	3.65 (0.71)
	
	15.97 (4.62)
	2.82 (0.82)

	Stage 1
	34.75 (3.68)
	6.16 (0.6)
	
	27.42 (3.96)
	4.87 (0.61)

	Stage 2
	205.83 (9.02)
	36.85 (1.2)
	
	203.34 (12.99)
	36.82 (1.86)

	SWS
	179.65 (7.45)
	32.63 (1.61)
	
	190.74 (9.85)
	35.49 (2.27)

	REM
	113.73 (5.23)
	20.38 (0.8)
	
	108.53 (5.94)
	19.73 (0.89)

	Power Density in NonREM (V²/Hz, mean all electrodes)
	

	SWA (0.5-4Hz)
	337.87 (14.48)
	
	330.81 (27.71)

	Sigma (11-15Hz)
	3.65 (0.28)
	
	4.03 (0.59)

	Power Density in REM (V²/Hz, mean all electrodes)
	
	
	

	Theta (4-7Hz)
	12.58 (1.33)
	
	11.54 (1.04)

	
	
	
	
	
	

	B - Memory Performance
	Sleep
	Wake
	 
	Sleep
	Wake

	Picture Recognition
	59 (1.74)
	55 (2.08)
	
	53 (1.65)
	46 (1.97)

	% Critical Lure Words
	6 (2.20)
	10 (1.74)
	
	13 (2.20)
	6 (1.74)

	Veridical Memory
	9.26 (0.86)
	 
	6.08 (0.84)


TD = typically developing; ASD = autism spectrum disorder; TST = total sleep time; SWS = slow wave sleep; REM = rapid eye movement; WASO = wake after sleep onset; SWA = slow wave activity.
Note. As reported previously [1], typically developing (TD) children and children with ASD did not differ in any of the reported sleep parameters (all p > .140). The sleep benefit in recognition performance of pictures was comparable between the groups (Sleep/Wake main effect: F(1,38) = 16.72, p < .001, ɳ²p = .31; ASD/TD × Sleep/Wake interaction: F(1,38) = 1.72, p = .197, ɳ²p = .04). In the DRM task, only children with ASD, showed enhanced gist abstraction (% recall of critical lure words) after sleep compared to wake (ASD/TD × Sleep/Wake interaction: F(1,36) = 7.46, p = .010 ɳ²p = .17), while veridical memory (recall of correct list words) was worse in ASD than TD children (ASD/TD main effect: F(1,37) = 7.02, p = .012, ɳ²p = .16).



[bookmark: _Hlk46219865]Table S2. Mean (± standard deviation) of the preferred phase angles and mean resultant vector length of SO-fast spindle and SO-slow spindle coupling, separately for TD and ASD children, and group comparisons of preferred coupling phases using the Watson-Williams test.
	
	TD
n = 20
	ASD
n = 19
	

	
	[bookmark: _Hlk43205215]θ̅ (±SD)
	R̅
	θ̅ (±SD)
	R̅
	Watson-Williams Test p

	slow spindle frequency band
	
	
	
	

	frontal
	-142° (0.98)
	0.52
	-131° (1.02)
	0.48
	.648

	central
	-173° (0.56)
	0.84
	-166° (0.43)
	0.91
	.433

	parietal 
	170° (0.71)
	0.75
	-173° (0.51)
	0.87
	.180

	fast spindle frequency band
	
	
	
	

	frontal 
	-25° (0.37)
	0.93
	-29° (0.59)
	0.83
	.704

	central 
	-17° (0.82)
	0.66
	-22° (0.58)
	0.83
	.708

	parietal 
	-35° (0.88)
	0.62
	-39° (0.60)
	0.82
	.806


TD = typically developing; ASD = autism spectrum disorder; θ̅ = mean direction in degrees; sd = standard deviation of the mean direction; R̅ = mean resultant vector length. 
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Figure S1
[image: ]
[bookmark: _Hlk41644912][bookmark: _Hlk43193831]Time Frequency Representations (TFR) of SO Events. Spectral power in the 5-20 Hz (left y-axis) band in a ±1.2-s window around the SO-downstate peak (0 s) at frontal (left), central (middle), and parietal (right) recording sites, for TD (top) and ASD (bottom) children. Power is color coded (right bars; and indicated as percent change with reference to average power in a ±1.5-s window around the SO-downstate peak). The average SO from the respective recording site is superimposed (black line, amplitude in µV right y-axis). Thin black lines indicate significant negative clusters (all cluster p < .02, SO vs. average power contrasts tested against zero, corrected for multiple comparisons by cluster-based permutation test). 
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