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SUPPLEMENTARY METHODS

inclusion and exclusion criteria for participants

In the observational association analysis, we excluded those individuals with a sleep
duration less than 3 hours and more than 15 hours that might be outliers, and stratified
the remaining sleep duration into short (< 7 hours), intermediate (7—8 hours), and long
(>8 hours) groups as 7-8h is the recommended sleep duration [1; 2]. At the same time,
the answers which were “Do not know” or “Prefer not to answer” on these seven sleep-
related questions were also excluded in the following analysis. In the MR analysis, short
sleep was defined as sleep time less than 6 hours and long sleep was defined as sleep
time more than 9 hours followed the published genome wide association studies

(GWAS)[3].

Genotyping and imputation

Genotyping, primary genotype quality control and imputation were performed by the
UK Biobank, which genotyped the samples using BilEVE array or the UK Biobank
array[4]. The genotype data were imputed using the HRC reference panel[5] or a

merged reference panel consisting of UK10K[6]and 1000 Genomes phase 3[7]
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Figure S1. Study design flowchart.
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Figure S2. Leave-one-out analysis related to the insomnia genetic instrument with
nonalcoholic fatty liver disease.
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SUPPLEMENTARY TABLE

Table S1. Characteristics of the GWAS data for instrumental variables.

Sleep traits nSNP Ethnic background Author year
Insomnia[8] 57 European Lane IM 2019
NAFLDI[9] 12 European Anstee QM 2020

Table S2. Genetic instrumental variables implemented in the study and their association with each

insomnia.

Trait SNP Chr:BP Eff/Alt EAF  INFO OR [95% CI] P Value Nearest Gene

Insomnia rs11184946 1:107185225 T/C 0417 1 1.03 [1.02-1.05] 2.90x10-10 LOC126987/PRMT6
Insomnia rs6664467 1:151738403 G/A  0.863 099  1.05[1.03-1.06] 4.50x10-8 OAZ3

Insomnia rs4751 1:1686040 T/G 0425 1 1.03 [1.02-1.05] 1.60x10-8 NADK

Insomnia 152644128 1:201793440 G/C 0.55 1 1.04 [1.03-1.06] 1.00x10-12 NAVI

Insomnia rs12405761 1:57850914 A/C 0571 1 1.04 [1.03-1.05] 2.60x10-11 DABI

Insomnia 1rs2613503  1:72839774 A/C  0.802 0.99  1.04[1.02-1.06] 2.80x10-7 LOC100132353/KRT8P21
Insomnia rs11804386 1:87738947 A/G 0332 1 1.04 [1.03-1.06] 2.60x10-8 LOC339524/LMO4
Insomnia rs62158170 2:114082175 A/G  0.784 099  1.05[1.04-1.08] 5.70x10-13 PAXS8/LOC100130100
Insomnia rs4577309 2:191288833 A/G  0.468 0.99  1.03[1.02-1.05] 3.70x10-9 FLJ20160

Insomnia rs12713372 2:58377014 C/T  0.566 0.99  1.02[1.01-1.04] 1.20x10-5 VRK2

Insomnia rs35881094 2:58922921 G/T  0.426 099  1.05[1.03-1.06] 3.00x10-15 LOC644456/LOC730134
Insomnia 1rs2192338  2:59833168 C/G  0.78 099  1.05[1.03-1.06] 1.20x10-7 LOC647038/BCL11A
Insomnia rs113851554 2:66750564 T/G  0.058 0.93  1.20[1.16-1.24] 1.30x10-41 MEIS1

Insomnia 1572826719 2:66976854 A/G  0.049 097  1.10[1.07-1.14] 2.20x10-12 LINCO01797/LINC01799
Insomnia rs9845387  3:116425935 C/A 0959 099 1.10[1.06-1.14] 2.10x10-8 BZWI1L1/LOC285194
Insomnia rs6785034  3:184781830 A/G 0422 1 1.03 [1.02-1.04] 9.60x10-5 VPS8/C3orf70

Insomnia rs4683301 3:46931478 T/A 0.6 099  1.04[1.02-1.05] 4.60x10-8 PTHRI1

Insomnia 1510865954 3:49211989 T/C 0334 1 1.04 [1.02-1.05] 1.70x10-9 KLHDCS8B

Insomnia rs4688760 3:49980596 T/C  0.69 099  1.05[1.03-1.06] 1.00x10-12 RBM6

Insomnia 1s55946513 3:52599792 C/T 0934 1 1.05[1.02-1.08] 7.30x10-6 PBRMI1

Insomnia rs11097861 4:105330133 G/A  0.715 099  1.04[1.03-1.05] 1.70x10-9 TACR3/CXXC4
Insomnia rs1841625 4:91287477 G/A  0.432 099  1.03[1.01-1.04] 3.60x10-8 MGC48628

Insomnia 1528061 5:102543878 A/G  0.692 0.99  1.04[1.02-1.05] 2.10x10-8 HISPPD1/C50rf30
Insomnia rs1592757  5:103889998 C/G 0357 1 1.04 [1.03-1.06] 4.60x10-10 NUDT12/RAB9P1
Insomnia 1s7711696  5:135486536 T/G 0305 1 1.05[1.03-1.06] 9.90x10-12 SMADS

Insomnia rs1430205 5:87678585 T/C  0.458 1 1.03 [1.02-1.05] 3.60x10-8 LOC100130786/LOC645323
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Table S3. Genetic instrumental variables implemented in the study and their association with each

nonalcoholic fatty liver disease.

Trait SNP chr Effect Other  gene pval OR CI
allele allele

NAFLD rs12077210 1 T C LEPR 5.62E-08 1.484 (1.287, 1.711)
NAFLD rs1260326 2 T C GCKR 1.06E-10 1.278 (1.186, 1.377)
NAFLD rs1919127 2 C T C2orf16 5.61E-10 1.29 (1.190, 1.398)
NAFLD rs2068834 2 C T ZNF512 8.49E-11 1.302 (1.202, 1.410)
NAFLD 1$9992651 4 A G HSD17B13 2.78E-08 0.744 (0.671, 0.826)
NAFLD rs13118664 4 T A HSD17B13 1.41E-08 0.74 (0.667, 0.821)
NAFLD rs139648192 8 T C - 5.20E-08 1.538 (1317, 1.796)
NAFLD rs58542926 19 T C TM6SF2 2.05E-11 1.609 (1.400, 1.849)
NAFLD rs8107974 19 T A SUGP1 2.58E-12 1.632 (1.423, 1.872)
NAFLD rs17216588 19 T C - 7.25E-14 1.612 (1.423, 1.827)
NAFLD rs10500212 19 T C PBX4 3.40E-12 1.549 (1.369, 1.752)
NAFLD rs738409 22 G C PNPLA3 1.45E-49 1.827 (1.687, 1.979)




Table S4. Heterogeneity test and pleiotropy test for instruments

Cochran’s Q test Cochran’s Q test . )
. o MR-PRESSO Horizontal pleiotropy tests
Sleep trait F statistic (MR Egger) avw)
RSSobs P presso Q P value Q P Value Intercept se P value
Sleep traits on NAFLD
Insomnia 31.802 64.110 0.282 51.517  0.234 52.032 0.251 0.011 0.016  0.506
NAFLD on sleep traits
Easiness of getting up in morning ~ 55.156 5.956 0.939 1.056  0.994 1.231 0.996 -0.001  0.003 0.688

Insomnia 19.607 0.189 6.090  0.529 6.772 0.561 -0.003  0.003 0.436
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