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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 description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Sample size

Data exclusions

Replication

Randomization

Blinding

GWAS summary statistics are available in the GWAS Catalog under accession #GCP000842.

UK Biobank data are made available to researchers from research institutions with genuine research inquiries, following IRB and UK Biobank approval. GWAS
summary statistics and polygenic score weights will be available upon publication at the Broad Institute Cardiovascular Disease Knowledge Portal ( http://
www.broadcvdi.org ). LA measurements have been returned to the UK Biobank for use by any approved researcher. All of Us data are available for analysis to
qualified researchers on the All of Us research platform. FinnGen Freeze 9 GWAS summary statistics are available at https://www.finngen.fi/en/access_results. All
other data are contained within the article and its supplementary information.

The data come from UK Biobank, which provides information about sex but not gender. Therefore, analyses such as GWAS
and cardiovascular risk were analyzed with respect to sex, but not gender.

In the primary analysis, ethnicity/race were not considered - all participants were included regardless of race, ethnicity, or
other group. In secondary analyses, genetic inlier groups that were seeded by self-reported ethnicity but ultimately defined
by principal components of ancestry were constructed to address questions about the possibility of population stratification.
It is important to note that race and ethnicity are not genetically determined.

UK Biobank participants were recruited between the ages of 40-70 and have a slight predominance of women over men
compared to the UK population baseline. The most common genetic identity group represented is one similar to that of
Europeans, while there are participants with diverse genetic identities including those similar to individuals in East Asia, South
Asia, and Africa.

Participants in the UK Biobank were recruited via a study protocol that has been described extensively and with subsequent
biases that are most prominent for behavioral traits, which are not analyzed here. A relevant manuscript describing these can
be found at https://pubmed.ncbi.nlm.nih.gov/37106081/

Access was provided under application #7089 and approved by the Partners HealthCare institutional review board (protocol
2019P003144). Analysis of All of Us was considered exempt by the UCSF IRB (#22-37715).

The sample size was determined based on the use of all available MRI data from UK Biobank at the time of the study. 40,558 participants had
MRI measurements that passed QC and 35,049 participated in the genome-wide association study for left atrial structure and function.

Data were excluded due to abnormal atrial contraction (to avoid reverse causation with atrial fibrillation), due to pre-existing cardiovascular
disease, or due to missing genetic data or failing genetic QC (sample QC missing rate >= 2%, sex chromosome aneuploidy, or outlier status for
heterozygosity)

External validation of the polygenic score was performed in FinnGen and All of Us, which confirmed the primary analysis with atrial fibrillation
found in UK Biobank as well as secondary analyses with heart failure.

No randomization was performed as this was not a prospective controlled study. Rather, covariates such as age, sex, and genetic principal
components were adjusted for in the statistical model.

Blinding was not performed in this retrospective analysis, because no intervention was performed and no interaction with any participants




