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		Abstract

		Pathogenic mycobacteria orchestrate the complex cell populations known as granuloma, which are the hallmark of tuberculosis (TB). Foam cells, a lipid-rich cell type, are considered a critical player for granuloma formation; however, the causative factor in foam cell formation remains unclear. Atherosclerosis is a chronic inflammatory disease characterized by the abundant accumulation of lipid-laden macrophage-derived foam cells during which cholesterol 25-hydroxylase (CH25H) converts cholesterol into 25-hydroxycholesterol (25HC). CH2H is highly expressed in activated macrophages and plays a crucial role in foam cell formation during atherosclerosis pathogenesis. Here, we show that pathogenic Mycobacterium marinum (Mm), a close relative of Mycobacterium tuberculosis (Mtb), induces foam cell formation, leading to granuloma development following CH25H upregulation. Moreover, the Mm-driven increase in CH25H expression is specifically induced by its cell wall component, phthiocerol dimycocerosate, a determinant for Mm virulence and integrity. CH25H-null mice showed decreased foam cell formation and significantly attenuated pathology following Mm infection. Atorvastatin, a recommended first-line lipid-lowering drug, promoted elimination of Mm by reducing CH25H production. These results define a previously unknown role for CH25H in controlling macrophage-derived foam cell formation and TB pathology, while demonstrating that CH25H-targeting represents a promising adjuvant strategy for future TB therapy. 
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