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Abstract

Aims: Pulmonary arterial hypertension (PAH) is a rare progressive disease characterised by
vascular remodelling. Endothelial cell (EC) dysfunction is a major regulator of these primary
vascular changes, but little is known about the drivers behind their dysregulation. Given the
heterogeneity of ECs in normal health and various diseases, we aim to characterise their
transcriptional responses to PAH at single-cell resolution.

Methods & Results: We performed single-cell RNA-sequencing (scRNA-seq) on lung ECs
isolated from an EC lineage-tracing mouse model that underwent both Control and
Sugen5416/Hypoxia-induced PAH conditions. EC subpopulations corresponding to the
pulmonary vessel types (artery, vein, capillary A, capillary B and lymphatic) were identified in
both conditions. Globally, there was an up-regulation of genes associated with the class Il
major histocompatibility complex in PAH, confirmed by bulk RNA-sequencing. This suggests
EC involvement in the disease inflammatory responses. Capillary B ECs showed a
subpopulation-specific response, with genes involved in cell migration and angiogenesis up-
regulated in PAH. Analysis with rat and human whole-lung PAH scRNA-seq datasets further
confirmed the relevance of our findings in mouse. Similar up-regulation was observed in rat
and human PAH for 51% of the up-regulated mouse genes. We also identified promising new
therapeutics candidates to target EC dysfunction, such as CD74, showing in vitro knockdown
leads to a loss of EC proliferation and barrier integrity. Finally, we used an in silico cell-ordering
approach to identify zonation-dependent transcriptional changes across the arteriovenous
axis in mouse PAH, including the upregulation of Sgkl at the macro- and microvasculature
junction.

Conclusion: This study provides high resolution insights into PAH-induced EC transcriptomic
changes, identifying promising candidates to target endothelial dysfunction in PAH.



