EZH2-Driven Epigenetic Rewiring of Vascular Endothelial Cells in Diabetic Atherosclerosis. A translational approach.                                                       
Abstract

Background. Atherosclerosis is leading cause of cardiovascular disease(CVD)-related morbidity and mortality in individuals with diabetes, with endothelial-to-mesenchymal transition(EndMT) being key contributing mechanism. While epigenetic regulators are increasingly implicated in atherosclerotic progression, the specific role of Enhancer of Zeste Homolog 2(EZH2), a histone methyltransferase, in EndMT in diabetes-associated atherosclerosis remains unclear.
Aims. This study investigates contribution of EZH2 to EndMT in diabetes-associated atherosclerosis and explores its potential as therapeutic target.
Methods. We assessed EZH2-driven histone H3 lysine 27 trimethylation(H3K27me3) levels in human carotid endarterectomy specimen sections and in aortic endothelial cells from diabetic Apoe-/- mouse model. Preclinical intervention studies evaluated effects of EZH2 inhibitor GSK-126 on EndMT and atherosclerosis progression in diabetic Apoe-/- mouse model. For mechanistic insight, human aortic endothelial cells(HAECs) were exposed to high glucose (HG) and TNF-α to induce EndMT. Under these conditions, EZH2 activity was inhibited using GSK-126, and its role was further validated via shRNA-mediated knockdown. RNA sequencing identified transcriptional changes. For translational relevance, HAECs were exposed to serum from diabetic and non-diabetic patients with CAD in the presence or absence of GSK-126.
Results. H3K27me3 levels were significantly elevated in plaque sections of diabetic patients and specifically in aortic endothelial cells of diabetic Apoe-/- mice. Preclinical intervention studies demonstrated that GSK-126 treatment attenuated EndMT, resulting in reduced atherosclerosis in diabetic Apoe-/- mice. In HAECs, GSK-126 and shRNA to EZH2 prevented the increase in H3K27me3 and suppressed EndMT. RNA sequencing identified EZH2 target genes associated with EndMT including collagen. Notably, GSK-126 also mitigated EndMT induced by serum from both diabetic and non-diabetic patients with CAD, highlighting its broad translational relevance.
Conclusion. These findings demonstrate that EZH2 plays pivotal role in promoting EndMT in diabetes-associated atherosclerosis. Pharmacological inhibition of EZH2 represents promising vasculoprotective strategy to counteract EndMT and its pathological consequences such as atherosclerosis as seen in diabetes.

