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GCP000309 [hyperlink will be provided in accepted version]. The lead variants’ GWAS and GWAS meta-analysis summary statistics generated in this study are
provided in the Supplementary Table 1. Genotype and phenotype data from the NIHR-RD participants are available from several sources. 4,835 of the NIHR-RD
participants were part of the 100,000 Genomes Project – Rare Diseases Pilot. These data can be accessed by application to Genomics England Limited following the
procedure outlined at https://www.genomicsengland.co.uk/about-gecip/joining-researchcommunity/. The genotype and phenotype data from the remaining 7,348
NIHR-RD participants can be accessed by application to the NIHR BioResource Data Access Committee at dac@bioresource.nihr.ac.uk. Subject to ethical consent,
the genotype data of a subset of 6,939 NIHR-RD participants are also available from the European Genome-phenome Archive (EGA) at the EMBL European
Bioinformatics Institute [https://ega-archive.org/dacs/EGAC00001000259]. This includes data from 305 ICP cases [https://ega-archive.org/datasets/
EGAD00001004515]. Genomic and phenotype data from the 100KGP participants can be accessed by application to Genomics England Limited following the
procedure outlined at https://www.genomicsengland.co.uk/about-gecip/joining-researchcommunity/. Genotype data for the 764 UK Biobank samples are available
through the UK Biobank [https://www.ukbiobank.ac.uk/]. The FinnGenn GWAS summary statistics are publicly accessible following registration [https://
www.finngen.fi/en/access_results]. The adult human liver replicated accessible regions generated in this study are provided in the Supplementary Table 5. The
variant pathogenicity data used in this study are available in the ClinVar database [https://www.ncbi.nlm.nih.gov/clinvar/] and through MetaDome v1.0.1 [https://
stuart.radboudumc.nl/metadome]. The CADD scores (v1.6) used in this study are available in the CADD website [https://cadd.gs.washington.edu/download]. The
liver epigenomic and transcriptomic data used in this study are available in the ENCODE portal [https://www.encodeproject.org/]. The SuRE data used in this study
are available in the OFS data repository [https://osf.io/pjxm4/]. The transcription factor motif logos used in this study are available in the JASPAR database [http://
jaspar.genereg.net/]. The eQTL data used in this study are available in the Genotype-Tissue Expression (GTEx) Portal under dbGaP accession phs000424.v8.p2
[https://gtexportal.org/home/]. The tissue specificity SPECS scores for liver tissue used in this study are available in the SPECS web browser [https://specs.cmgg.be].
The adult liver TAD coordinates used in this study are available in the 3D Genome Browser [http://3dgenome.fsm.northwestern.edu/index.html].

In addition to the GWAS summary statistics, we provide Source Data for Figure 4b, Figure 7c and Supplementary Figure 7c.

All available samples passing QC were included to maximise power.

Samples failing quality control were excluded, as detailed in the supplementary information.

Evidence of replication was observed with meta-analysis of the three independent datasets.

This is a genetic association study and randomization is not applicable to this methodology.

This is a genetic association study and blinding is not applicable to this methodology.




