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Virus-induced endothelial cell memory amplifies subsequent pro-inflammatory and pro-thrombotic activity
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Viral infection is often associated with endotheliopathy, which can persist long after the infection has been resolved. Nevertheless, how endothelial cells remain perturbed post-viral infection is unknown. Innate immune cell ‘trained immunity’ describes the phenomenon of cellular reprogramming by specific pathogenic or inflammatory challenges that promote an exacerbated pro-inflammatory response to subsequent unrelated proinflammatory stimuli. Notably, recent evidence suggests non-canonical immune cells can also be ‘trained’ to confer long-term phenotypic adaptions.
This study aims to investigate whether endothelial cells undergo cellular reprogramming following activation of antiviral immune responses, resulting in enhanced inflammatory responses and immune cell adhesion upon subsequent non-specific immune stimulation. This study used the viral mimic poly(I:C) to train primary human endothelial cells, followed by washing and resting for three days, and then re-stimulated the cells with the TLR1/2 agonist Pam3CSK4. Gene expression was analyzed by bulk RNA sequencing and RT-qPCR, adhesion molecule expression was measured by flow cytometry, cytokine release was assessed by ELISA, and leukocyte adhesion was evaluated under flow conditions. Results showed that poly(I:C)-trained endothelial cells underwent transcriptome reprogramming, with increased expression of pro-inflammatory and pro-thrombotic genes upon Pam3CSK4 stimulation. Compared to endothelial cells stimulated only with Pam3CSK4, poly(I:C)-trained cells exhibited significantly higher expression and secretion of the pro-inflammatory factor IL-6 and chemokine IL-8, along with significantly increased expression of adhesion molecules ICAM-1 and VCAM-1, leading to enhanced leukocyte adhesion. This study demonstrates that antiviral EC immune responses can promote cellular ‘memory’ that leads to an exaggerated pro-inflammatory, pro-adhesive response upon pro-inflammatory restimulation. Targeted intervention in the pathways underlying EC memory represents a potential therapeutic target to mitigate persistent endotheliopathy occurring post-infection.
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