


2

n
atu

re
p

o
rtfo

lio
|

rep
o

rtin
g

su
m

m
ary

A
pril2023

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 Portfolio guidelines for submitting code & software for further information.

Data
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 description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
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Sample size

Data exclusions

Replication

under curves and Nagelkerke psuedo-R2 values following the instruction available at the GitHub website (https://choishingwan.github.io/PRS-
Tutorial/plink/). IMPACT was utilized by following the instruction available at the website (https://github.com/immunogenomics/IMPACT).

Source data are provided with this paper. The summary statistics is available at figshare (DOI: https://doi.org/10.6084/m9.figshare.23823087 ). The individual
clinical information, such as age, sex, or disease status, is protected and is not available due to data privacy laws.

The following datasets/databases were used for the present study;

GTEx Portal (https://www.gtexportal.org/home), ENCODE (https://www.encodeproject.org), Haploreg (https://pubs.broadinstitute.org/mammals/haploreg/
haploreg.php), GWAS catalog (https://www.ebi.ac.uk/gwas/), ImmuNexUT (https://www.immunexut.org), 1000 Genome Project (http://
www.1000genomes.org/1000GP: www.1000genomes.org/).

The following databases were used for analyses where applicable;

Regulome DB (https://regulomedb.org/regulome-search/), Tomtom (https://meme-suite.org/meme/tools/tomtom), HOMER (http://homer.ucsd.edu/homer/
motif/), VEP/LOFTEE (https://registry.opendata.aws/hail-vep-pipeline/), SIFT (https://sift.bii.a-star.edu.sg/www/publications.html), PolyPhen-2 (http://
genetics.bwh.harvard.edu/pph2/index.shtml, gchromVAR ( https://github.com/caleblareau/gchromVAR), FUMA (https://fuma.ctglab.nl/)

Both male and female individuals were enrolled in the study. For the sex determination, self-reporting sex and genotype-
based sex were compared. We found no discordance between self-reported and genotype-based sex. Due to the higher
prevalence of SSc among female, the number of male samples was not enough to conduct the sex-based analysis.

The individuals included in the SSc-GWAS were all Japanese. For the trans-ethnic meta-analysis, we used summary statistics
of the latest European meta-GWAS summary statistics derived from 14 independent epidemiological cohorts of European
ancestries.

The characteristics of Japanese subjects are provided in Supplementary Data 18. The population characteristics of the
European samples are found in the original manuscript (doi: 10.1038/s41467-019-12760-y).

The Japanese case samples were enrolled from a total of 23 centers in Japan. From Biobank Japan (BBJ), we selected 110,504
subjects as control. Additional 2,105 were enrolled from a single center in Japan.

The study was approved by the Ethics Committee of RIKEN (17-17-16(16))

A total of 1,499 cases and a total of 112,609 controls were enrolled. This was the largest dataset for Japanese SSc GWAS ever.

71 cases and 10 controls were excluded after sample quality controls to avoid any spurious results.

The Japanese GWAS (a combined dataset of Set1 and Set2) was compared with that previously conducted with smaller sample size (Set1,
PMID: 28314753) and a dataset consisting of newly enrolled subjects (Set 2), and confirmed comparable results among the datasets. We also
confirmed the robustness of the GWAS signals in firth regression and a random-effect model. We conducted the trans-ethnic meta-analysis
and observed that most of the signals previously identified the European GWAS meta-analysis were replicated. The analyses were repeated at
least two times to confirm the robustness of the results.




