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

Sample size

Data exclusions

Replication

Randomization

Blinding

ClueGO v2.5.5 41 plug-in in Cytoscape v3.7.2 was used for construction of GO-networks.

For statisical analyses, GraphPad Prism v8.0.1 (GraphPad Software, San Diego, USA) was used.

Fluorescence values of immunofluorescence stainings were analysed in ImageJ 1.53c in Java 1.8.0_172.

Blot volume analyses were performed with the Volume tool in ImageLab 6.0.1 (BioRad).

Primers were designed using the Primer3 software (version 0.4.0, https://bioinfo.ut.ee/primer3-0.4.0/).

Collagen alignment in H&E samples has been calculated according to Curvealign V4.0 Beta manual (August 31,2017).

Figures 1-6 involve raw data of single-cell transcriptome sequencing (scRNAseq).

The scRNAseq data generated in this study have been deposited in the NCBI GEO database under accession GSE156326 [https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc=GSE156326, DOI ]. The raw sequencing data are protected and are not publicly available due to data privacy laws. If raw data are absolutely necessary
for further analyses or similar, they will be made available to other researchers upon reasonable request to the first author of this work
(vera.vorstandlechner@meduniwien.ac.at), and will be provided within a two weeks time frame. All other source data are provided as a Source Data file.

For demultiplexing and genome alignment for scRNAseq-data, reference genomes GrCh38 (human) and mm10 (mouse) were used in this work.

As the present study is a pilot study assessing hypertrophic scar tissue on scRNAseq-level, a sample size calculation based on expected effect
size was not possible. A sample size of n=3 of skin and scar was chosen to allow comparability and screen for outliers in clustering and gene
regulation in scRNAseq. For in vitro and mouse in vivo experiments, estimated effect sizes were not known, thus sample size calculation not
possible. All sample sizes of the protein inhibitor mouse experiment, human primary cells, and human tissue donors were chosen with at least
4-5 per group to allow calculation of median, standard deviation and range.

In scRNAseq datasets, cells that did not meet quality control standards (as described above) were excluded from analysis. Otherwise, no data
was excluded.

To enable replication of experiments in in vitro primary human cells, standardized conditions were applied, and are stated in the methods
section as detailed as possible. Primary skin fibroblast stimulation experiments were performed on five donors and was replicated successfully
thrice.

scRNAseq-experiments were performed strictly according to standardized protocol. However, exact replication on scRNAseq is not possible, as
the exact same sample (scar tissue) cannot be analysed repeatedly from the same patient.

Bioinformatic tools as described above allow calculation of batch of donor effects in scRNAseq, however, results of comparing skin with scar
may still vary, based on age, ethnicity, and scar etiology of the donor population.

Mouse experiments were performed once as permitted by the ethics committee. They were conducted strictly according to protocol to
enable exact replication by other researchers.

Randomization of human skin/scar samples was not performed, samples were analyzed as available from the respective surgeries.

Mice were allocated randomly to study groups, with avoidance of grouping to littermates or previous housing.

No blinding was performed in this study. Covariates (e.g. in application of protein inhibitors) were controlled by double-check-principle in all
experimental steps, and data analysis of staining images, blots, ELISAs etc. was each performed by two independent researchers.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Target -Supplier-Product Nr.-Host species-Dilution- Application (WB= Western blotting, IF=immunoflourescence, FFPE=formalin-fixed
paraffin-embedded)

DPP4 - abcam - ab215711 - rabbit monoclonal -1:1000 IF (FFPE) -WB

PLAU - Novus biologicals - NBP2-20819 - rabbit polyclonal 1:100 IF (FFPE), WB

!SMA - abcam - ab7817 - mouse monclonal - 1:200 WB

Col3a1 - abcam - ab7778 - rabbit polyclonal 1:200 IF (FFPE)

Fibronectin-abcam - ab2413 - rabbit polyclonal 1:500 IF (FFPE)

GAPDH - abcam - ab8245 - mouse monclonal - 1:10000 - WB

pSMAD2 - Cell signaling - mAb 5339 - rabbit polyclonal - 1:1000 - WB

SMAD2/3 Cell signaling Rabbit mAb 8685 rabbit monoclonal 1:500 WB

pSMAD1/5/9 - Cell signaling - mAb 13820 - rabbit polyclonal - 1:1000 - WB

ERK 1/2 Cell signaling Rabbit mAb mAb4695 rabbit polyclonal 1:1000 WB

pERK1/2 - Cell signaling - mAb 4376 - rabbit polyclonal - 1:1000 - WB

Alexa fluor® - 546 anti-mouse IgG (H + L) - Invitrogen A-11030 goat polyclonal 1:500 IF, 2nd step

Alexa fluor® 546 - anti-rabbit IgG (H + L) -Invitrogen -A-11035 goat polyclonal - 1:500 IF, 2nd step

Anti-mouse, HRP-conjugated - GE Healthcare - GENX-A931 goat polyclonal - 1:10 000 - WB, 2nd step

Anti-rabbit, HRP-conjugated Bio-Rad - #1706515 - goat polyclonal - 1:10 000 - WB, 2nd step

All antibodies were used with respective 2nd step species IgG isotype antibodies as negative control and appropiate tissue samples as
recommended by the manufacturers as positive control. All antibodies were only used for the respective species as recommended
and validated by the manufacturer.

DPP4 ab215711:

Lindgren O et al. Gliptin-associated Bullous Pemphigoid and the Expression of Dipeptidyl Peptidase-4/CD26 in Bullous Pemphigoid.
Acta Derm Venereol 99:602-609 (2019).

Zhao X et al. Long noncoding RNA CA7-4 promotes autophagy and apoptosis via sponging MIR877-3P and MIR5680 in high glucose-
induced vascular endothelial cells. Autophagy 16:70-85 (2020).

PLAU - NBP2-20819

Manufacturer: Recombinant protein encompassing a sequence within the center region of human Urokinase. The exact sequence is
proprietary.Target Molecular weight: 49kDa, WB-validation: u-Plasminogen Activator/Urokinase Antibody [NBP2-

20819] - Sample (30 ug of whole cell lysate) A: IMR32 10% SDS PAGE diluted at 1:2000

Col3a1 ab7778:

ab7778 has been referenced in 416 publications.

Bochon K et al. The Effect of L-Ascorbic Acid and Serum Reduction on Tenogenic Differentiation of Human Mesenchymal Stromal
Cells. Int J Stem Cells 14:33-46 (2021).

He J et al. Mechanical stretch promotes hypertrophic scar formation through mechanically activated cation channel Piezo1. Cell
Death Dis 12:226 (2021).

alphaSMA ab7817:

ab7817 has been referenced in 498 references.

Cai X et al. miR-124a enhances therapeutic effects of bone marrow stromal cells transplant on diabetic nephropathy-related
epithelial-to-mesenchymal transition and fibrosis. J Cell Biochem 121:299-312 (2020).
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Fibronectin-abcam ab2413:

ab2413 has been referenced in 597 publications.

Hahn HM et al. The Effects of Subcutaneously Injected Novel Biphasic Cross-Linked Hyaluronic Acid Filler: In Vivo Study. Aesthetic
Plast Surg 45:322-331 (2021).

GAPDH ab8245:

ab8245 has been referenced in 3285 publications.

Lin Q et al. Circular RNA ITCH downregulates GLUT1 and suppresses glucose uptake in melanoma to inhibit cancer cell proliferation. J
Dermatolog Treat 32:231-235 (2021).

Meng QH et al. Circ_0000388 Exerts Oncogenic Function in Cervical Cancer Cells by Regulating miR-337-3p/TCF12 Axis. Cancer
Biother Radiopharm 36:58-69 (2021).

Lu S et al. Trimetazidine alleviates hypoxia/reoxygenation-induced apoptosis in neonatal mice cardiomyocytes via up-regulating
HMGB1 expression to promote autophagy. J Recept Signal Transduct Res 41:170-179 (2021).

pSMAD2 mAb 5339

mAb 5339 has been referenced in 264 publications.

Sun WY, Gu YJ, Li XR, et al. "-arrestin2 deficiency protects against hepatic fibrosis in mice and prevents synthesis of extracellular
matrix. Cell Death Dis. 2020;11(5):389. Published 2020 May 21. doi:10.1038/s41419-020-2596-8

SMAD 2/3 mAb 8685

mAb 8685 has been referenced by 283 publications.

Proc Natl Acad Sci USA, 2021 Jun 22;118(25):e2023537118.

doi: 10.1073/pnas.2023537118.Addiction to Golgi-resident PI4P synthesis in chromosome 1q21.3-amplified lung adenocarcinoma
cells

SMAD 1/5/9

Phospho-Smad1 (Ser463/465)/ Smad5 (Ser463/465)/ Smad9 (Ser465/467) (D5B10) Rabbit mAb recognizes endogenous levels of
Smad1 and Smad5 protein when phosphorylated at Ser463/465 and Smad9 (Smad8) protein when phosphorylated at Ser465/467.

mAb 13820 has been referenced by 190 publications

J Transl Med. 2021 Jan 20;19(1):37. doi: 10.1186/s12967-020-02654-9. Reduction of miR-744 delivered by NSCLC cell-derived
extracellular vesicles upregulates SUV39H1 to promote NSCLC progression via activation of the Smad9/BMP9 axis

ERK1/2 mAb 4695

p44/42 MAP Kinase (137F5) Rabbit mAb detects endogenous levels of total p44/42 MAP kinase (Erk1/Erk2) protein. The antibody
does not cross-react with JNK/SAPK or p38 MAP kinase.

mAb 4695 has been referenced by 3679 publications.

Bioengineered. 2021 Dec;12(1):30-43. doi: 10.1080/21655979.2020.1855914. Guifu Wang :GIT1 overexpression promotes epithelial-
mesenchymal transition and predicts poor prognosis in hepatocellular carcinoma

pERK1/2 mAb 4376

mAb 4376 has been referenced by 717 publications.

Baumann D, Hägele T, Mochayedi J, et al. Proimmunogenic impact of MEK inhibition synergizes with agonist anti-CD40
immunostimulatory antibodies in tumor therapy. Nat Commun. 2020;11(1):2176. Published 2020 May 1. doi:10.1038/
s41467-020-15979-2

Alexa fluor® - 546 anti-mouse IgG A-11030

A-11030 has been referenced by 161 publications in western blotting, immunohistochemistry paraffin/frozen and miscellaneous.

Nat Commun. 2019 Jul 24;10(1):3304. doi: 10.1038/s41467-019-11093-0. ERAP1 promotes Hedgehog-dependent tumorigenesis by
controlling USP47-mediated degradation of "TrCP

Alexa fluor® 546 - anti-rabbit IgG A-11035

A-11035 has been referenced by 158 publications in western blotting, immunohistochemistry paraffin/frozen and miscellaneous.

Nat Cell Biol. 2018 Oct;20(10):1193-1202.doi: 10.1038/s41556-018-0179-z. Epub 2018 Sep 3.Stem cell functionality is
microenvironmentally defined during tumour expansion and therapy response in colon cancer

Anti-mouse, HRP-conjugated GGENX-A931

Ali E Sifat: Nicotine and electronic cigarette (E-Cig) exposure decreases brain glucose utilization in ischemic stroke.

Journal of neurochemistry (2018-08-01), PMID30062776

Anti-rabbit, HRP-conjugated Bio-Rad - #1706515

Manufacturer: Double-affinity purified, Human IgG adsorbed




