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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
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Python v3.6.8 https://www.python.org

R v3.5.0 https://www.r-project.org

scipy v1.2.1 https://www.scipy.org

Data are available through the UK Biobank Access Management System: http://amsportal.ukbiobank.ac.uk

A full catalogue of the data examined, including raw materials and descriptive statistics, is available via the online showcase: https://biobank.ndph.ox.ac.uk/ukb

Access to the UK Biobank data was granted to principal investigator Dr. Matthew C. Keller (researcher ID 16651).

335,551 unrelated European ancestry participants in the UK Biobank study with measured genotypes and quantitative phenotype
data.

Non-experimental population-based prospective cohort study of UK residents collected by the UK Biobank team as described in
https://doi.org/10.1038/s41586-018-0579-z. Within the subset of genotyped unrelated European-ancestry individuals examined,
54% of participants were female, with an average age of 56.8 (sd = 8.0) years. This dataset comprises one the largest and most widely
studied samples with individual-level genotype and phenotype information and was selected for this reason.

Population based-sample of UK residents aged 40-69 years at recruitment and living within a reasonable traveling distance of
assessment centers throughout the UK. Participants were recruited by mail from the UK's National Health Service central registry.
Sample size was determined using statistical power analysis that aimed for the reliable detection of previously genome-wide
association study effects for a broad array of binary traits in the context of a representative population sample. Further details are
provided by https://doi.org/10.1371/journal.pmed.1001779 and https://doi.org/10.1038/s41586-018-0579-z

Data were collected by the UK Biobank team using a combination of biological assays, touchscreen and in-person interviews, and
anthropometric assessments. Raw materials, measurement instruments, and descriptive statistics are provided in the online
showcase: https://biobank.ndph.ox.ac.uk/ukb

Recruitment and baseline data-collection occurred between March 2006 and July 2010. Follow-up data collection began in August
2012 and is currently ongoing. Full recruitment details are provided in https://www.hra.nhs.uk/planning-and-improving-research/
application-summaries/research-summaries/uk-biobank-a-large-scale-prospective-epidemiological-resource

Genetic variants examined included 1,211,273 phased imputed single nucleotide polymorphisms present on the 1000 Genomes
phase 3 reference panel with minor allele frequency >= 0.01, INFO score >= 0.95, and Hardy-Weinberg equilibrium p-value >= 1e-6.

Individuals were restricted to unrelated (average genome-wide identity-by-state relatedness <= 0.05) individuals of White British
ancestry (as determined by the UK Biobank).

The data of 154 individuals who withdrew consent were excluded prior to analysis.

This study did not feature randomization to experimental groups. All analyses controlled for age, sex, ten genomic ancestry principal
components, genotyping batch, and assessment center.




