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Count matrix data of scRNA-seq is available at GEA with accession code E-GEAD-872. Fast-q files are also available at DNA Data Bank of Japan Sequence Read
Archive with accession code DRA019274. The CosMX spatial transcriptomic data is provided as source data.

In this study, the sex of the participants was determined based on self-report. Sex and gender analyses were not performed
due to the small sample size.

Race, ethnicity, or any other socially relevant grouping was not used in this study. All patients or healthy donors recruited for
this study were Japanese.

21 patients with systemic sclerosis (16 females; median age, 64.0 years) and six healthy donors (four females; median age,
65.5 years) were recruited for CITE-seq experiments of peripheral blood mononuclear cells. Kidney samples were collected
from three patients with scleroderma renal crisis and three healthy donors.

atients with systemic sclerosis were recruited for scRNA-seq after informed consent was provided in accordance with the
Declaration of Helsinki and with approval from the ethics review board of the Graduate School of Medicine, Osaka University,
Japan (No. 855). There is no self-selection bias as all patients with systemic sclerosis without any immunosuppressive
therapy, infection, or malignancy, who were admitted to or visited Osaka university hospital from August, 2021 to October,
2022 were recruited for the study. Samples for spatial transcriptomic analysis were collected in accordance with protocols
approved by the ethics committee of Osaka University Hospital, Japan (No.11122 and No.18370).

Ethics review board of the Graduate School of Medicine, Osaka University, Japan (No. 855, No.11122, No.18370).

The sample size was not predetermined and all patients with systemic sclerosis without any immunosuppressive therapy, infection, or
malignancy, who were admitted to or visited Osaka university hospital from August, 2021 to October, 2022 were recruited for scRNA-seq. We
recruited 21 patients with systemic sclerosis and six healthy donors. Sample size were sufficient to adequately detect compositional change of
cell populations by clustering and differential abundance analysis.

No data were excluded.

All findings were based on statistical analysis of a large patient cohort. There was no replication cohort. All data including multi-omics analyses
were processed twice for quality control and all attempts at replication were successfully.

We did not apply randomization of the samples because no intervention was conducted in this study.

We did not apply blinding of the samples because no intervention was conducted in this study.




