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The GERA genotype data are available upon application to the KP Research Bank (https://researchbank.kaiserpermanente.org/). The combined (GERA+UKB) meta-
analysis GWAS summary statistics are available from the NHGRI-EBI GWAS Catalog (https://www.ebi.ac.uk/gwas/downloads/summary-statistics), study accession
number GCST90014268. The variant-level data for the 23andMe replication dataset are fully disclosed in the manuscript. Individual-level data are not publicly
available due participant confidentiality, and in accordance with the IRB-approved protocol under which the study was conducted. Expression or lens-enriched
expression heat-map for candidate genes can be accessed through the iSyTE web-tool (https://research.bioinformatics.udel.edu/iSyTE). Pathways or gene-sets were
derived from the Biosystem’s database which can be accessed through the following link (https://vegas2.qimrberghofer.edu.au/
biosystems20160324.vegas2pathSYM).

In this study, we conducted a genome-wide association analyses, followed by meta-analysis, including 585,243 individuals (67,844 cases and
517,399 cataract-free controls) from two cohorts: the Genetic Epidemiology Research in Adult Health and Aging (GERA) and the UK Biobank
(UKB). Rather than performing a power calculation, we collected the largest possible GWAS for cataract to date to identify novel risk loci.

In GERA, patients with pseudophakia were diagnosed by a Kaiser Permanente ophthalmologist and were identified in the KPNC electronic
health record system based on the following International Classification of Disease, Ninth (ICD9) or Tenth Revision (ICD10) diagnosis codes:
V43.1 (ICD-9 code) and Z96.1 (ICD-10 code). Cataract cases were also identified if they had a history of having a cataract surgery at KPNC. Our
control group included all the non-cases. In total, 33,145 patients who have undergone cataract surgery and 64,777 controls from GERA were
included in this study.

In UKB, cataract cases (N=34,699) were defined as participants with a self-reported cataract operation (f20004 code 1435) or/and a hospital
record including a diagnosis code (ICD-10: H25 or H26). Controls (N=452,622) were participants who were not cases.

In GERA, genotype quality control (QC) procedures and imputation were conducted on an array-wise basis, after an updated genotyping
algorithm with an advanced normalization step specifically for SNPs in batches not recommended or flagged by the outlier plate detector than
has previously been done. Subsequently, variants were excluded if: >3 clusters were identified; the number of batches was <38/42 (EUR
array), <3/5 (AFR), <3/6 (EAS), or <7/9 (LAT); and the ratio of expected allele frequency variance across packages was <100 (EUR), <50 (AFR),
<100 (EAS), <200 (LAT). On the EUR array, variants were additionally excluded if heterozygosity >.52 or <.02, and if an association test
between Reagent kit v1.0 and v2.0 had P<10-4. Imputation was done by array, and we additionally removed variants with call rates <90%.

Replication analyses of the loci identified in the combined (GERA+UKB) meta-analysis as well as the loci identified through the sex-specific
analyses were conducted using self-reported data from a GWAS including 347,209 self-reported cataract cases and 2,887,246 controls from
23andMe, Inc., research cohort.

In 23andMe research cohort, 45 out of 51 lead SNPs available (88.2%) replicated with a consistent direction of effect at a Bonferroni corrected
significance threshold of 9.8x10-4 (P-value=0.05/51) and additional 2 SNPs were nominally significant (P<0.05).

Samples were not randomized. This is a case-control study where cases were those with cataract, and controls were non-cases. Association
analyses were adjusted for age, sex, and principal components as covariates.

In GERA, patients with pseudophakia were diagnosed by a Kaiser Permanente ophthalmologist and were identified in the KPNC electronic
health record system based on the following International Classification of Disease, Ninth (ICD9) or Tenth Revision (ICD10) diagnosis codes:
V43.1 (ICD-9 code) and Z96.1 (ICD-10 code). Cataract cases were also identified if they had a history of having a cataract surgery at KPNC. Our
control group included all the non-cases. In total, 33,145 patients who have undergone cataract surgery and 64,777 controls from GERA were
included in this study.

In UKB, cataract cases (N=34,699) were defined as participants with a self-reported cataract operation (f20004 code 1435) or/and a hospital
record including a diagnosis code (ICD-10: H25 or H26). Controls (N=452,622) were participants who were not cases.

In 23andMe replication analysis, cases were defined as those individuals that reported having cataract whereas controls were defined as
individuals that reported not having cataract. Individuals that preferred not to/did not answer the cataract questions were excluded from the
analysis.

Blinding was not relevant to our study, since participants were selected based on their cataract status.




