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Objective

Arterial calcifications, like those seen in patients with atherosclerosis, contribute to
morbidity and are predictors of premature death. Despite exposure to the same
cardiovascular risk factors, previous studies have demonstrated the concept of the
heterogeneity of atheroma according to the arterial beds. These differences have a
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major clinical impact on the occurrence of cardiovascular events (embolism,
thrombosis, dissection, restenosis), and recurrence of the disease. The host
laboratory recently showed that plaque heterogeneity was notably associated with a
difference in calcification burden. Further classification distinguished amorphous from
cartilage or even bone structures in the affected vasculature. This process remains
poorly understood.
This project aims to identify cellular and molecular mechanisms involved in the
arterial calcification heterogeneity, by first fully characterizing the lesions in various
vascular beds and by associating specific features of the plaque with calcification
content. I will also test in vitro the contribution of endothelial cells (EC) and pericytes
in vascular cells mineralization and calcification. In particular, I will assess the ability
of EC and pericytes to alter macrophage and smooth muscle cell differentiation
towards an osteoblast-like cell phenotype. The role of specific molecular pathways
(RANK/RANL/OPG...) will be also tested functionally. To further analyze this process
in vivo, I will generate double KO mice developing accelerated calcification in lesions
and use in vivo fluorescence imaging to monitor plaque formation and calcification
over time. Finally, I will assess the predictive clinical impact of the nature of the
plaque on intra-stent restenosis in patients following OCT and serial duplex
ultrasound imaging.
Altogether, this project should greatly contribute to the characterization of the
molecular basis of arterial calcification and the difference in bone metabolism in
various vascular beds.




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