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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),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

The sex information is reported in supplemental table 1. Sex or gender was not considered in the study design.

Race and Ethnicity information is reported in supplemental table 1. These were not considered in the study design.

Skin biopsy specimens were obtained from patients with psoriasis at University of Michigan-Ann Arbor. The population
characteristics, including age, are reported in supplemental table 1.

Patients with psoriasis are seen at the hospital of University of Michigan-Ann Arbor. Patients were off systemic treatment and
off any topical agents for at least 2 weeks prior to study time. All patients were asked if they wish to participate in the
ongoing research studies, and all of them consented.

Informed written consent was obtained from human subjects under a protocol approved by the institutional review boards of
University of Michigan-Ann Arbor. This study was conducted according to the Declaration of Helsinki Principles.

22 systemic sclerosis patients and 18 healthy donors were recruited for single cell RNA sequencing, and additional 4 systemic sclerosis
patients were recruited for spatial sequencing. No sample size calculation was performed, the sample sizes were chosen based on the number
of patient or healthy donors we could recruit.

Cells with less than 500 transcripts or 100 genes, or more than 15% of mitochondrial expression were filtered out as low-quality cells in
scRNA-seq data analysis. After initial clustering of the remaining cells, clusters showing low transcript number and high mitochondrial
expression were excluded to avoid the analysis of dead cells or empty droplets with fragments.

The samples in the same disease condition can be considered biological replicates. The replications were successful as the biological replicates
showed similar gene expression profiles. There are in total 18 healthy and 22 systemic sclerosis samples in scRNA-seq. There are 4 systemic
sclerosis samples in spatial-seq.

Not applicable, as no comparison of experimental groups is performed. All comparisons presented are performed on cell groups from
different disease conditions or different cell types.

Not applicable. In the scRNA-seq analysis, the goal is to analyze gene expression at the level of individual cells. Each cell serves as a data point,
and blinding to the identity or condition of individual cells within the dataset is not practical.




