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Enhancing endothelial regeneration and vascular repair for treatment of sepsis and acute
respiratory distress syndrome

Statement of the Problem: Evidence from human and animal studies has shown the key role of microvascular leakage in
determining the outcome of sepsis and acute respiratory distress syndrome (ARDS). However, little is known about the
signaling pathways regulating endothelial regeneration and vascular repair following sepsis challenge, and hence no crucial
druggable targets identified yet for development of effective drug(s) and the mortality rate remains as high as 40%.

Methodology & Theoretical Orientation: Employing genetic lineage tracing mice to define the cell origin of endothelial
regeneration responsible for vascular repair. Various genetically modified mouse models as well as pharmacological approach
were used to identify the transcriptional factors and underlying signaling pathways mediating endothelial regeneration.

Findings: Employing a genetic lineage tracing approach, here we show that resident endothelial cell is the origin of endothelial
regeneration in mouse lungs after lipopolysaccharide-induced inflammatory injury. Mice with Tie2Cre-mediated disruption of
FoxM1 in endothelial cells exhibited impaired endothelial regeneration and vascular repair and thus the forkhead transcriptional
factor FoxM1 is the critical TF for endothelial regeneration. Employing pharmacological inhibitors, we demonstrate that
endothelial regeneration selectively requires activation of p110yPI3K signaling, which thereby mediates the expression of
the endothelial reparative transcription factor FoxM1. We further identified SDF-1y as the critical agonist to activate the
GPCR-dependent p110yPI3K in EC through CXCR4 and thereby induced FoxM1-dependent endothelial regeneration. We
also observed diminished expression of p110y in pulmonary vascular ECs of ARDS patients associated with severe sepsis,
suggesting that impaired p110y-FoxM1 endothelial regeneration and vascular repair signaling pathway is a critical factor
in persistent leaky lung microvessels and edema formation in the disease. In aged mice, we observed defective endothelial
regeneration and vascular repair which was caused by impaired p110y-FoxM1 signaling. We will discuss the pharmacological
approach to activate this intrinsic regenerative pathway in aged lungs to restore vascular integrity and promote survival
following sepsis challenge.

Conclusion & Significance: We identify endothelial p110y-FoxM1 signaling axis as the critical mediator of endothelial
regeneration and vascular repair following sepsis challenge. Activation of this intrinsic regenerative pathway may represent a
novel strategy for the treatment of severe sepsis and ARDS.
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