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Supplementary Figure 1 – scRNA-seq data of breast cancer 
a) UMAPs of the uncorrected raw data (left two plots) and the batch corrected data 

(right two plots), coloured by run and sample ID. 

b) Heatmap showing the top 10 differentially expressed genes for each cluster at 

the resolution of 0.4. 

c) Clustree showing hierarchical clustering for breast cancer fibroblasts. 

d) Heatmap of all cells showing the classification as activated and non-activated 

and their respective differentially expressed genes. 

e) UMAP of CAF type assignment from raw, uncorrected scRNA-Seq data.  The 

feature plots show expression level of our defined CAF selected marker genes. 

f) Heatmap showing the average marker gene expression of all defined marker 

genes for clusters detected when clustering all stromal cells using only the 

subset of defined marker genes. 

g) Feature plot showing expression of all CAF markers selected for IMC as 

detected in the breast cancer cohort. 
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Supplementary Figure 2 – Analysis of the lung cancer scRNA-seq data 
a) Clustree showing the hierarchical clustering of all lung cancer stromal cells. 

b) Feature plot showing the marker expression of all marker genes for all cells in 

this dataset. 

c) UMAPs coloured by (top to bottom) tissue sites sequenced in the original study 

(normal tissue, tumour core, tumour edge, tumour middle), clusters obtained at 

clustering resolution of 0.8, and the final cell type assignments of mCAFs, 

tCAFs, rCAFs, iCAFs, other, apCAFs, pericytes, epithelial cells, vCAFs, and 

mitochondrial-high cells (mt high). 

d) Proportions of tissue site distribution of all defined cell types in this dataset. 
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Supplementary Figure 3 – Analysis of scRNA-seq data from colon cancer 
a) Clustree showing the hierarchical clustering of all colon cancer stromal cells.  

b) Feature plot of all colon cancer CAFs showing the expression of defined marker 

genes. 

c) UMAPs coloured by (top to bottom) tissue sites sequenced in the original study 

(normal tissue, tumour tissue), clusters obtained at clustering resolution of 0.3, 

and final cell type assignments of iCAFs, mCAFs, pericytes, other, tCAFs, and 

rCAFs. 

d) Cell type distribution between tumour and healthy tissue origin for all cell types 

defined in this dataset. 
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Supplementary Figure 4 – Individual analysis of the small PDAC dataset. 
a) Hierarchical clustering tree (using the clustree package) showing the clustering

results of the small PDAC dataset at clustering steps.

b) UMAPs coloured by the chosen clustering resolution of 0.4 and the resulting 5

different clusters as well as the final cluster assignment (iCAFs, mCAFs, apCAFs,

pericytes and other).

c) Feature plot showing the expression of all previously identified marker genes on

the UMAP.
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Supplementary Figure 5 - Analysis of scRNA-seq data from head and neck 
squamous cell carcinoma 

a) Clustree showing clustering hierarchy of HNSCC CAFs. Feature plot showing 

the marker expression of all marker genes for all cells in this dataset.

b) Feature plot showing the expression of all previously identified marker genes 

on the UMAP.

c) UMAPs coloured by (top to bottom) tissue sites sequenced in the original study 

(metastatic lymph node, primary tumour tissue), clusters obtained at clustering 

resolution of 0.6, and the final cell type assignments of vCAFs, iCAFs, tCAFs, 

pericytes, apCAFs + rCAFs, and other cells.

d) Cell type distribution between tumour and metastatic lymph node tissue origin 

for all cell types defined in this dataset.
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Supplementary Figure 6 - Analysis of the integrated scRNA-seq datasets 
a) Clustree showing the hierarchical clustering results of the integrated dataset.

b) Clustering of the integrated dataset at 0.7 chosen for the final cell type

assignment.

c) UMAP coloured by CAF types recovered when clustering the integrated dataset

using only the subset of defined marker genes.

d) Heatmap showing the average expression level of defined marker genes for

clusters defined after clustering the dataset using only the defined marker

genes.

e) Sankey plot showing the cell affiliations when clustering using (left) all genetic

features of the integrated dataset and (right) only the subset of defined marker

genes.
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Supplementary Figure 7 – Individual analysis of a larger PDAC dataset 
a) Hierarchical clustering tree (using the clustree package) showing the clustering 

results of the big PDAC dataset. 

b) UMAPs coloured by the chosen clustering resolution of 0.6 and the resulting 10 

different clusters as well as the final cluster assignment.  

c) Feature plot showing the expression of all previously identified marker genes 

on the UMAP. 
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Supplementary Figure 8 – IMC analysis of matched breast cancer tissue 
samples 

a) Heatmap showing the average marker expression of all markers assessed in 

this study for all assigned cell types. Bar chart shows the number of cells per 

cluster.

b) Average marker expression per CAF cluster in the breast cancer scRNA-seq 

data, when clustering based on the genes selected for IMC analysis.

c) Bar chart showing the proportional distribution of CAFs, endothelial, immune, 

other cells, and tumour cells per patient as measured with IMC.

d) Whole slide immunofluorescence image of sample TBB showing the region 

selection for IMC based on the stroma distribution. All images were acquired 

once.

e) Images showing the expression of Iridium, SMA, panCK, CD146 and CD10 for 

a selection of images together with an overlay of cell masks showing the 

indicated cell types (all CAFs, tumour cells, vCAFs or tCAFs) in the image. The 

images showing vCAFs and tCAFs are zoomed-in areas to allow better 

visualisation of the CAF types in the tissue. Scale bars, 200 µm. All images 

were acquired once.

f) Density plots showing the distance of CD34+ iCAFs, tCAFs, mCAFs, and 

ifnCAFs to the tumour stroma border (stroma to the left, tumour on the right).
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Supplementary Figure 9 – All measured IMC marker channels shown once 
All markers measured in IMC shown at least once as detected in tissues used in this 

study. Scale bars, 200 µm. All images were acquired once.

19



vCAF, CD146, DNA, panCK tCAF, CD10, DNA, panCKCAF, SMA, DNA, panCK Tumour, SMA, DNA, panCK

Cell category
Immune
CAF
Tumour
Endothelial
Other

b

a
panCK

1.0

0.5

0.0

Iridium193
1.0

0.5

0.0

SMA
1.0

0.5

0.0

20



Supplementary Figure 10 – IMC single-cell segmentation mask overlays 
a) Raw pixel images (left) showing pan CK in red, SMA in green, DNA in blue with 

overlaying cell segmentation masks (cells in white). Pseudo-coloured 

segmentation masks (right) for all cell categories (tumour, CAF, endothelial, 

immune, other) defined in our IMC study. Scale bars, 200 µm. All images were 

acquired once.

b) Raw pixel images showing expression of the indicated markers, with cell 

segmentation masks (white) also shown for CAFs, tumour cells, vCAFs and 

tCAFs with markers showing SMA in green (first two images), CD146 in green 

(third image) and CD10 in green (fourth image), DNA (Iridium) in blue and 

panCK in red. Scale bars, 200 µm. All images were acquired once.
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Ho165 PNAd MECA-79 4 ug/mL B257139 Biolegend 120802 AB_493555

Er166 CD8a C8/144B 4 ug/mL 2132595
E-
Bioscience 14-0085-82

AB_1115024
0

Er167 Fibronectin 10/Fibronectin 3 ug/mL 6251888
Bection 
Dickinson 610078 AB_397486

Er167 Collagen I Polyclonal 4 ug/mL GR3253239-3 Abcam ab34710 AB_731684

Er168 LYVE-1 Polyclonal 7 ug/mL KPY0119052
R&D 
Systems AF2089 AB_355144

Tm169 CD140b Y92 6 ug/mL GR296584-4 Abcam ab215978 AB_2894841
Er170 CD34 EP373Y 10 ug/mL GR3271518-1 Abcam ab198395 AB_2889381

Yb171 CD4 Polyclonal 5 ug/mL YS0718031
R&D 
Systems AF-379-NA AB_354469

Yb172 vWF poly vwf 4 ug/mL 3322998 Millipore AB7356 AB_92216
Yb172 CD31 EPR3094 4 ug/mL GR3229164-6 Abcam ab207090 AB_2889382

Yb173 CXCL12 / SDF-1 79018 5 ug/mL JOJ0519031
R&D 
Systems MAB350-100 AB_2088149

Yb174 CCL21 / 6Ckine Polyclonal 6 ug/mL AYJ218071
R&D 
Systems AF366 AB_355327

Lu175 Keratin Epithelial AE3 2 ug/mL 3255457 Millipore MAB1611 AB_2134409
Lu175 pan Cytokeratin AE1 2 ug/mL 3252910 Millipore MAB1612 AB_2132794

Pt194 Ki-67 B56 5 ug/mL 8116751
Bection 
Dickinson 556003 AB_396287

Bi209 CD45 2B11 3 ug/mL 2003422
E-
Bioscience 14-9457-82

AB_1106369
6

AF 555
Goat anti-mouse 
(H+L) Polyclonal 1 : 500 dilution 2090527

Sigma 
Aldrich A21422 AB_2535844
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Supplementary Table 1 – Antibody panel and Research Resource 
Identifiers (RRID) validation 
Table showing antibody panel, metal tags, antibody clone information and RRID 

validation information. 
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