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Research involving human participants, their data, or biological material
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publicly available data used in this study are available in the GEO database under accession codes GSE130973, GSE181907 and GSE141526. The GO and GSEA
publicly available data used in this study are available in the DAVID Bioinformatics Database v6.8 and Molecular Signatures Database v2023.1.Hs, respectively. The
remaining data are available within the Article, Supplementary Information or Source Data file.

All 14 single-cell RNA sequencing samples and all 14 RNA FISH samples were taken from male donors, as this group
constitutes the classical majority of patients. Sex was determined based on self-reporting.

All 14 single-cell RNA sequencing samples and all 14 RNA FISH samples were taken from fair-skinned donors, as keratinocyte
carcinomas are the most common cancers in the fair-skinned population.

All donors were between 47 and 93 years old. The samples from nine donors (six for single-cell RNA sequencing and three for
RNA FISH) were classified as healthy skin. The samples from three donors (RNA FISH) were diagnosed with actinic keratosis.
Six samples from five donors (three for single-cell RNA sequencing from two donors and three for RNA FISH) were diagnosed
with Bowen's disease. The samples from ten donors (five for single-cell RNA sequencing and five for RNA FISH) were
diagnosed with cutaneous squamous cell carcinoma.

Only participants with the following characteristics were recruited: male, older than 40 years, Fitzpatrick skin type I-III, and
biopsy will be removed from an UV-exposed body part. All skin specimens were obtained from remnant tissue, not required
for diagnostic purposes, of participants undergoing routine surgery at the Department of Dermatology, University Hospital of
Heidelberg, after written informed consent by the participant. No participant compensation was provided. This restricted
participant recruitment was required to obtain a homogeneous dataset but also limits the possibility to draw conclusions for
other participant groups.

The study was approved by the Ethics Committee of Heidelberg University (S-091/2011) in compliance with the current
legislation and institutional guidelines.

No sample size calculation was performed but minimum three samples per condition were chosen to achieve statistical significance.

No data were excluded.

Single-cell RNA sequencing of UV-exposed healthy skin samples, Bowen's disease samples, and cutaneous squamous cell carcinoma samples
was performed three, three, and five times, respectively. All replications were successful and conclusions are based on all samples.
Multiplexed RNA FISH assays for general CAF detection with UV-exposed healthy skin samples, actinic keratosis samples, Bowen's disease
samples, and cutaneous squamous cell carcinoma samples were performed three times each for all sample types. Multiplexed RNA FISH
assays for detection of CAF interactions with cutaneous squamous cell carcinoma samples were performed two times. All replications were
successful and conclusions are based on all samples.

All samples were grouped according to histological diagnoses (healthy, actinic keratosis, Bowen's disease, cutaneous squamous cell
carcinoma) performed by a dermatohistopathologist and/or a pathologist. All diagnoses were performed following current guidelines (Wolff
et al., 2011) and are based on histological characteristics of epidermal keratinocytes.

Blinding was not relevant for our study, as knowing the pathological diagnosis of each sample was essential for data analysis.




