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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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Policy information about availability of data

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

Field-specific reporting
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Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

LocusZoom: https://github.com/Geeketics/LocusZoms

UpSet plot: https://github.com/hms-dbmi/UpSetR

Chromosome ideogram: http://visualization.ritchielab.org/phenograms/document

GeneATLAS: http://geneatlas.roslin.ed.ac.uk

LDlink: https://ldlink.nci.nih.gov

dbNSFP: http://database.liulab.science/dbNSFP

The summary statistics for the asthma GWAS in UK Biobank (n=56,167 asthma cases and 352,255 controls) are available at The NHGRI-EBI Catalog of human
genome-wide association studies: https://www.ebi.ac.uk/gwas/, study accession GCST90014325. The human lung tissue eQTL study is available in dbGaP under
accession phs001745.v1.p1. The full summary statistics for the lung asthma TWAS (19,918 probe sets with significant gene expression prediction models) are
available in the Supplementary Data 21. Summary statistics from the Trans-National Asthma Genetic Consortium were downloaded from the GWAS catalog: https://
www.ebi.ac.uk/gwas/downloads/summary-statistics, study accession GCST006862.

No sample-size calculation was performed. The largest possible sample size was used to perform the GWAS in UK biobank (n=56,167 asthma
cases and 352,255 controls) as well as eQTL analysis in lung (n=1,038) and blood (n=31,684) tissues.

The definition of asthma cases and controls in our study is based on the UK Biobank Outcome Adjudication Group. Samples with call rate
<95%, outlier heterozygosity rate, sex mismatch, non-white British ancestry, samples with excess third-degree relatives (>10), or not used for
relatedness calculation were excluded.

We checked for potential replication for the novel GWAS loci in summary statistics from the Trans-National Asthma Genetic Consortium
(TAGC). Replication of the lung TWAS was performed in GTEx lung, with results shown in Table 3.

For GWAS analysis, covariates included age, sex, and the first 20 ancestry-based principal components. GWAS sensitivity analysis was also
performed to evaluate the potential confounding effect of other lung diseases, smoking, and allergy. Variables used to allocate asthma cases
and controls are indicated in Supplementary Table 19.

Blinding is not relevant for this study.




