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Supplementary Note 1  
Addi0onal results of gene0c risk score analysis 
Both individual loci and GRS associated with SHS tended to associate with mul6ple self-reported sleep traits 
from which they were derived, as well as objec6ve accelerometry-derived sleep traits, which were not used in 
SHS construc6on. For example, the MEIS1 locus (SHS-ADD, SHS-PCs 1, 3, and 5) was associated with 
accelerometry-derived circadian/sleep 6ming, sleep dura6on, efficiency, and regularity, and the PAX8 (SHS-PCs 
1, 2, and 5) locus was associated with accelerometry sleep dura6on, efficiency, and day6me inac6vity (p<5e-8; 
Supplementary Table 9). Similarly, GRSs for SHS-ADD and SHS-PC1 associated with longer accelerometry-derived 
sleep dura6on, and higher sleep efficiency and regularity, while GRS of SHS-PC2 associated with shorter 
accelerometry-assessed day6me inac6vity (p<0.05/15/6=5.6e-4; Supplementary Table 10). 
  



Supplementary Fig. 1. Histograms of SHS traits. 
 

 

 

  



Supplementary Fig. 2. Phenotypic and gene6c correla6ons between SHS traits with self-reported and 
accelerometry sleep traits in UKB. 
 

a. Spearman correla6ons with self-reported and accelerometry sleep traits (*: p<3.8e-04). 
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b. LDSC gene6c correla6ons with self-reported and accelerometry sleep traits (*: p<3.8e-04). 
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Supplementary Fig. 3. Phenotypic and gene6c correla6on plots of SHS traits with selected representa6ve traits 
a. Spearman rank correla6ons of SHSs with phenotypic traits of interest (*: p<2.2e-05). 
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b. Gene6c correla6ons with phenotypic traits of interest from LD score regression (*: p<2.2e-05). 
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Supplementary Fig. 4. Composite Manha_an plot for SHS traits.  

 



Supplementary Fig. 5. QQ plots for SHS GWASs. 

 



Supplementary Fig. 6. Locus zoom plots. Note: Below regional associa1on 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. ScaFer is colored based on linkage 
disequilibrium informa1on (R2) retrieved from LDLink and FUMA SNP2GENE (Methods). The lead SNP for each locus is depicted as a dark purple diamond. 

 
Locus 1: rs75607302, SHS-ADD                                                                Locus 2: rs10808575, SHS-ADD 

 
Locus 3: rs12257317, SHS-ADD                                                                Locus 4: rs7924036, SHS-ADD 

 
Locus 5: rs72896891, SHS-ADD                                                              Locus 6: rs12759956, SHS-PC1                                                               

 
Locus 7: rs12470733, SHS-PC1                                                                 Locus 8: rs1571582, SHS-PC1 



Locus 9: rs201449027, SHS-PC1          Locus 10: rs4559781, SHS-PC1 

 
Locus 11: rs139221256, SHS-PC1                                                            Locus 12: rs12601771, SHS-PC1 

 
Locus 13: rs8074498, SHS-PC1                                                                 Locus 14: rs9610500, SHS-PC1 

 
Locus 15: rs2821226, SHS-PC2                                                                 Locus 16: rs17559978, SHS-PC2 

 



Locus 17: rs11111069, SHS-PC2                                                               Locus 18: rs113851179, SHS-PC2 

 
Locus 19: rs12979056, SHS-PC2                                                               Locus 20: rs3788337, SHS-PC2 

 
Locus 21: rs56049037, SHS-PC3                                                               Locus 23: rs11494758, SHS-PC3 

 
Locus 24: rs71272625, SHS-PC3                                                               Locus 25: rs11373181, SHS-PC3 

 
 



Locus 27: rs138572890, SHS-PC5 
 
 
  



Supplementary Fig. 7. Sensi6vity results. 
 

 



 



 
 
Plots of gene6c effect size beta (log odds ra6o) comparing baseline model with sensi6vity models controlling 
for addi6onal covariates. Corresponding variant-level results shown in Supplementary Table 12. Ra6o: 90% 
truncated mean ra6o of betas from sensi6vity model compared with betas from baseline model. P-value: p-
value for null hypothesis H0: Ra6o = 1. Variants shown in red have adjusted effect size in the sensi6vity model 
that differs from the baseline model by at least two standard errors. 
  



Supplementary Fig. 8. Manha_an plots of genome-wide gene-based analysis using FUMA MAGMA. Top 20 
genes are labeled.  
 

a. SHS-ADD 

 
b. SHS-PC1 

 
c. SHS-PC2 

 



d. SHS-PC3 

 
e. SHS-PC4

 
f. SHS-PC5 

 
  



Supplementary Fig. 9. QQ plots of genome-wide gene-based analysis using FUMA MAGMA.  
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Supplementary Fig. 10. Significant cell types enriched for SHS genes in expression.  
a. SHS-ADD 

 
b. SHS-PC1 

 
c. SHS-PC2 

 
 

  



d. SHS-PC3 
 

 
e. SHS-PC4 

 

 
f. SHS-PC5 

 


