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ROLE OF COPPER TRANSPORTERS IN VASCULAR REMODELING AND INFLAMMATION 
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Copper, essential micronutrient, has been implicated in vascular remodeling, atherosclerosis, and inflammation by unknown mechanisms. Because excess copper is toxic, bioavailability of copper is tightly controlled by the copper transporter ATP7A and the copper chaperone/transcription factor Antioxidant-1 (Atox1).  Copper is required for the catalytic activity of copper enzymes such as lysyl oxidase (LOX).  However, the role of ATP7A and Atox1 in vascular remodeling and inflammatory responses linked to atherosclerosis remain unknown. Our recent studies indicate that in atherosclerotic vessels, Atox1 is highly expressed at neointimal lesion, including at highly proliferating nucleus. At neointimal lesions in mouse wire injury model, ATP7A as well as Atox1 expression are markedly increased and copper accumulation is observed, while ATP7A mutant and Atox1-deficient mice show reduced neointimal formation.  Mechanistically, Atox1 is involved in copper-dependent PDGF-stimulated VSMC migration via recruiting ATP7A and Rac1 to lipid rafts at the leading edge, as well as regulating LOX activity, which may contribute to neointimal formation after vascular injury.  Moreover, we found that depletion of Atox1 in cultured endothelial cells (ECs) inhibits monocyte adhesion to ECs, which are associated with decreased inflammatory cell recruitment as measured by intravital microscopy ex vivo.  These findings provide novel insights into copper chaperone and transporters as novel therapeutic targets for inflammation-dependent various vascular diseases, and implicate the importance of copper homeostasis in vascular biology and pathophysiology.

