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    ABSTRACT
Adipocytes convert into myofibroblasts in a TGF-β-dependent mouse model of fibrosis. The molecular steps and timing underlying this conversion are poorly understood, hindering development of antifibrotic therapies. Here we used two single-cell approaches, lineage tracing and live-cell imaging of an adipocyte marker PPARγ, to track the fate of adipocytes induced to convert by TGF-β. We found that TGF-β alone was not sufficient to activate the TGF-β pathway and to induce myofibroblast conversion in cells with high PPARγ expression. However, robust conversion was observed when an additional PPARγ-inhibiting stimulus, mechanical stress applied by increasing adhesion area on a stiff matrix, was applied simultaneously with TGF-β. We show that the PPARγ downregulation in response to increased adhesion area required both fibronectin and a sufficiently stiff extracellular matrix (ECM) and was partially mediated by Rho. Our results show for the first time the order of the molecular processes driving fat tissue fibrosis and the requirement for signal convergence for the loss of adipocyte identity.
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