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access due to the sensitive nature of individual level genotypes from whole-exome sequencing data, access can be obtained by requesting via the NGDC OMIX
archive website (https://ngdc.cncb.ac.cn/omix/releaseList).

Primary analysis evaluating the association between genetic variants and presence of primary angle-closure glaucoma (PACG)
was performed on all participants without consideration of sex. Experiment-wide statistical significance was observed at a
gene named UBOX5. For UBOX5, we performed post-hoc, secondary analysis stratifying by sex to evaluate whether the
association between carriers of rare, protein-altering variants were associated with stronger risk of PACG in either sex. We
also stratified the analysis by sex to evaluate the association between UBOX5 rare variants and risk of acute primary angle-
closure. All numbers of participants with PACG and unaffected controls involved in the primary analysis, together with the
numbers of male and female participants involved in the secondary analysis are shown in Figure 1.

We did not specifically report on race, ethnicity, or other socially relevant groupings in this study, other than noting in the
introduction section of the manuscript that Primary angle-closure glaucoma (PACG) is a major form of glaucoma that
disproportionately affects persons of Asian ancestry.

see above

All participants were recruited after written informed consent, adhering to the Declaration of Helsinki. The studies were
approved by all relevant local and hospital Institutional Review Boards. The inclusion criteria for patients with primary angle-
closure glaucoma (PACG) were:

a) Patients with previous Acute primary angle closure and/or b) Patients with chronic PACG.

Patients younger than 50 years were excluded, as were patients with secondary forms of angle closure glaucoma such as
neovascular glaucoma. As far as possible, unaffected control individuals were participants 50 years old and an eye
examination to confirm the absence of glaucoma.

The hospital Institutional Review Boards for each participating hospital (shown in the Supplementary Information) approved
the studies.

Our study design had an estimated statistical power of 88% to surpass exome-wide significance (preset as P<2.5×10-6 to account for gene-
based burden tests on the 20,000 genes found in the human genome) in the discovery exome sequencing analysis. This power calculation
(shown in Supplementary Table 5) applies to all genes with cumulative rare variant burden of at least 1 percent, with a differential variant
burden between cases and controls associated with an odds ratio (OR) of at least 2.0. Considering other scenarios, statistical power remains
adequate for discovering genes at the exome-wide significance threshold for which either the differential variant burden was associated with
a large effect size (e.g. ORs 2.5 could be detected for genes with cumulative rare variant burden as low as 0.5%, at 86.8% power), or genes
for which large numbers of qualifying rare variant carriers are observed (e.g. genes with a minimum cumulative rare variant burden of 2%
could be detected with an OR 1.7 at >90% power).

Samples with genotyping completion rate of less than 95% were excluded, as the inclusion of such samples may result in biased / artifactual
findings that may not be reproducible. Likewise, genetic variants with completion rate of less than 95% were also excluded from further
analysis.

To replicate statistically significant findings (defined as exome-wide significance, P<2.5x10-6) from the discovery exome sequencing study, ten
additional case-control panels independent from the discovery study were evaluated. The first nine panels comprised 760 persons with
primary angle-closure glaucoma (PACG) and 3,844 unaffected individuals ascertained from hospital-based studies, and the tenth was from the
community-based UK Biobank. In the UK Biobank, 469,639 participants underwent exome sequencing, of which 1,759 had PACG.

This is not relevant to our study, as our study is not a randomized clinical trial. Instead, our study is a case-control genetic association study
whereby affected individuals (persons with primary angle closure glaucoma) and unaffected individuals (unaffected control persons) with
known disease status were analyzed.

We ensured that DNA from persons with PACG and DNA from controls were prepared using the same exome capture kit as far as possible.
Sequencing reads were mapped in a manner blinded to case-control status of the participants, and variant calling was also performed blinded
to case-control status.




