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Background: Unstable plaques are hallmarked by the abundant presence of imicrovessels, supplying oxygen, nutrients, but also immune cells and lipoproteins to the central atheroma of the plaque, and as such are promoting plaque expansion and inflammation. However the molecular pathways, which regulate microvessel expansion in human atherosclerotic plaque remain elusive. In this paper we present a novel strategy to dissect critical pathways in human atherosclerosis.  
Methods & Results: mRNA expression profiles of a cohort of human carotid artery plaque segments, classified as stable were compared versus segments from the same plaque classified as ruptured (IPH or thrombotic) (n=32). Expression data were analysed by weighted gene coexpression network analysis, to identify coexpressed gene sets. Subsequently, candidate genes were selected according to their tight co-expression with CD31+ microvessel density (as assessed by immunohistochemistry on an adjacent plaque section), leading to the identification of 4 candidate regulators of plaque angiogenesis. All candidates showed selective expression by human endothelial cells. Two candidates, Zeb1 and SPTBN1, appeared to be critical for angiogenesis in vitro (tube formation, proliferation). As Zeb1 has recently been implicated in tumor angiogenesis, we zoomed in on SPTBN1. Knockdown of SPTBN1 expression led to profound tight junction loss, and we were able to pinpoint this to a cytoskeleton defect. In vivo, SPTBN1 morphants had clear defects in venous ISV and CVP formation, once more implicating SPTBN1 as critical regulator of angiogenesis. 
Conclusion: Collectively, our findings support a role of SPTBN1 and ZEB1 as novel gene regulators of plaque angiogenesis and microvessel dysfunction, identifying them as targets for intervention.

