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Supplemental Figure 1. Quality control for the single-cell multiome sequencing 
dataset of SSc and normal lungs. 

Percentage of mitochondrial transcripts (“percent.mito”), number of RNA unique 
molecular identifier (UMI) counts (“nCount_RNA”), number of genes detected 
(nFeature_RNA), number of ATAC read counts (nCount_ATAC”), transcription start site 
(TSS) enrichment scores (”TSS.enrichment”), and ratio of mononucleosomal to 
nucleosome-free fragments (“nucleosome_signal”) per cell before (A) and after (B) 
filtering are shown for each sample.



Su pplemental Figu re 2. Id en tification o f cell types in SSc and n ormal lung samples using sin gle -cell multiome seq uencing. 
Pan els A-B. UMAP visualization  of cells grou ped by sa mple ID with (B) or witho ut (A) integr ation using Har mo ny. 
Pan els C-D. UMAP visualization of cells grouped b y (C) health status or  (D) cell types. 
Pan el E. Bar p lots showing the percentage o f each cell popu lation  fro m normal an d SSc lu ngs. 
Pan el F. Heatmap sho wing scaled expr ession of top 10 gen e mar kers fo r each  cell pop ulatio n ranked  by fold chan ge of average 
expressio n. Colu mns are grouped  b y cell typ e an d each  co lumn rep resents th e av er age expressio n level for o ne sample. 
G. Exp ression pa ttern s of gen e markers u sed for id en tification of the endo th elial, smooth muscle/pericy te, and fib roblast clu sters. 



Supplemental Figure 3. SCENIC+ analysis of endothelial and mesenchymal populations. 

Panel A: Number of target regions and correlation between expression and target region 
enrichment scores of each TF. eRegulons with correlation coefficient > 0.5 were identified as 
high quality and retained for downstream analysis. 

Panel B: TF expression (color) and region- based enrichment scores (dot size) for high-quality 
activator eRegulons.

Panels C-D: TF expression (color) and region-based (C) or gene-based (D) enrichment scores 
(dot size) for high-quality repressor eRegulons. 



Suppleme ntary Figure 4. Single cell RNA seq an alysis o n Fosl2-tg an d wild-type lungs. Panel A: M arkers used  to identify 
cell ty pes from the lu ngs of Fosl2tg and  W T mice. Panel B: UMAP d imensional reduction v isua lization of cells isolated 
from each mouse lung samp le. CMO301-303 (wild-type), CM304-CM306 (Fosl2-tg).  Panel C: Propo rtion of cells in  each 
cluster identified  fr om wild type an d Fo sl2tg mice.  Panel D: Top Hallma rk pathways gene sets (padj<0.05) an d their 
Normalized Enrich men t Score (NES) identified by  GSEA. Pane E: Feature Plot of genes u sed to id en tify vascular 
endoth elial cells fro m Fo sl2tg and wild-type mice
Pan el F: Venn diagram of differentially up regulated genes (average Lo g2Fold Chan ge >0.32 and padj<0.05) shared 
between en dothelial cells from hu man SSc-ILD-PH patients and Fosl2tg  mice. Th e p  value associated  with  finding 18 
gen es in common  between the up regulated genes in mouse and human  d atasets is 1.417* 10^ -6 (Exact hypergeometric 
test). Panel G: E nrichment plot gen er ated  o f TNFA signaling via NFKB. 



Supplementary Figure 5. Histopathology of early disease WT (panel A), 
Fosl2tg  (panel B), Rag2ko (Panel C) and Fosl2tg rag2ko (panel D). 



Supplementary Figure 6. UMAP showing all cell clusters (panel A); EC subclusters 
by EC subpopulation (panel B); EC subclusters by mouse genotype (panel C); and 
EC subclusters by sample (panel D).
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Supplemental Figure 7. Inferred binding to AP-1 enhancer elements is 
increased the BMPR2 first intron in SSc-ILD-PH and in FOSL2 
overexpressing endothelial cells.
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