Genome-wide association analysis of composite sleep health scores in 413,904 individuals

Matthew O. Goodman, Tariq Faquih, Valentina Paz, Pavithra Nagarajan, Jacqueline M. Lane, Brian Spitzer,

Matthew Mabher, Jo

on Chung, Brian E. Cade, Shaun M. Purcell, Xiaofeng Zhu, Raymond Noordam, Andrew J.

K. Phillips, Simon D. Kyle, Kai Spiegelhalder, Michael N. Weedon, Deborah A. Lawlor, Jerome 1. Rotter, Kent

D. Taylor, Carmen
Heming Wang

Supplement

Table of Contents

R. Isasi, Tamar Sofer, Hassan S. Dashti, Martin K. Rutter, Susan Redline, Richa Saxena,

SUPPIEMENTATY INOLE L...........eeeeeeeeeeeeeeeeeceeeeeeereeeceeeeesiesenassessesssssssasssssnssssssssssassssssssenmsssssnssssssnmsssssnnssssenanns 2
Supplementary Fig. 1. Histograms Of SHS trQiLS. .........eueueeeeenceeieenieiiieieeiieiereeeiesrnensesencssessesssesesmsssssesssssenanes 3
Supplementary Fig. 2. Phenotypic and genetic correlations between SHS traits with self-reported and
accelerometry sleep traits iN UKB. ...........c..uuceeiiiieeeeniiiiniinnenniiissismmsmsisssssssmmsissssmsssssssssssssssssssssssssssssssssssssssss 4
Supplementary Fig. 3. Phenotypic and genetic correlation plots of SHS traits with selected representative

1 2 1 1 ON 6
Supplementary Fig. 4. Composite Manhattan plot for SHS traits. ............eueeeeeuceeeeenierreencerreeniereecsesseensesenanes 8
Supplementary Fig. 5. QQ PIOtS fOr SHS GUWASS. .......eeeeuiereeeieeieeierieinieetnesierenessessnsssesssmssessesssssssmsssssnsssssenanes 9
Supplementary Fig. 6. LOCUS ZOOM PIOLS. ...........eeeeunieeeenereeieiiereeniereeiniesrecnsestsassessnmssssssmssssssessssssnsssssnssssssnnns 10
Supplementary Fig. 7. SENSItIVILY FE@SUILS. ............eeeeneeeeeeeeeeeeiereeieeteieerreensesteensesenessessenssssssessessensssssnssssssenns 14
Supplementary Fig. 8. Manhattan plots of genome-wide gene-based analysis using FUMA MAGMA. ......... 17
Supplementary Fig. 9. QQ plots of genome-wide gene-based analysis using FUMA MAGMA....................... 19

Supplementary Fig

. 10. Significant cell types enriched for SHS genes in expression. ..............ccceeueeeeeereerenannns 20



Supplementary Note 1

Additional results of genetic risk score analysis

Both individual loci and GRS associated with SHS tended to associate with multiple self-reported sleep traits
from which they were derived, as well as objective accelerometry-derived sleep traits, which were not used in
SHS construction. For example, the MEIS1 locus (SHS-ADD, SHS-PCs 1, 3, and 5) was associated with
accelerometry-derived circadian/sleep timing, sleep duration, efficiency, and regularity, and the PAX8 (SHS-PCs
1, 2, and 5) locus was associated with accelerometry sleep duration, efficiency, and daytime inactivity (p<5e-8;
Supplementary Table 9). Similarly, GRSs for SHS-ADD and SHS-PC1 associated with longer accelerometry-derived
sleep duration, and higher sleep efficiency and regularity, while GRS of SHS-PC2 associated with shorter
accelerometry-assessed daytime inactivity (p<0.05/15/6=5.6e-4; Supplementary Table 10).



Supplementary Fig. 1. Histograms of SHS traits.
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Supplementary Fig. 2. Phenotypic and genetic correlations between SHS traits with self-reported and
accelerometry sleep traits in UKB.

a. Spearman correlations with self-reported and accelerometry sleep traits (*: p<3.8e-04).
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b. LDSC genetic correlations with self-reported and accelerometry sleep traits (*: p<3.8e-04).
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Supplementary Fig. 3. Phenotypic and genetic correlation plots of SHS traits with selected representative traits
a. Spearman rank correlations of SHSs with phenotypic traits of interest (*: p<2.2e-05).
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b. Genetic correlations with phenotypic traits of interest from LD score regression (*: p<2.2e-05).
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Supplementary Fig. 4. Composite Manhattan plot for SHS traits.
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Supplementary Fig. 5. QQ plots for SHS GWASs.
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Supplementa ry Fig. 6. Locus zoom plots. Note: Below regional association plots created from locuszoomr are depicted if rsID is available (Table 1).

Primary genes mapped to each variant (Table 1) are highlighted in pink with their spanning regions shown in light grey background. Scatter is colored based on linkage
disequilibrium information (R2) retrieved from LDLink and FUMA SNP2GENE (Methods). The lead SNP for each locus is depicted as a dark purple diamond.
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Locus 9: rs201449027, SHS-PC1
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Supplementary Fig. 7. Sensitivity results.
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Plots of genetic effect size beta (log odds ratio) comparing baseline model with sensitivity models controlling
for additional covariates. Corresponding variant-level results shown in Supplementary Table 12. Ratio: 90%

truncated mean ratio of betas from sensitivity model compared with betas from baseline model. P-value: p-
value for null hypothesis Ho: Ratio = 1. Variants shown in red have adjusted effect size in the sensitivity model
that differs from the baseline model by at least two standard errors.



Supplementary Fig. 8. Manhattan plots of genome-wide gene-based analysis using FUMA MAGMA. Top 20

genes are labeled.
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Supplementary Fig. 9. QQ plots of genome-wide gene-based analysis using FUMA MAGMA.
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