A macrophage-HSC receptor axis drives liver fibrosis through direct FOLR2-TGFβRII engagement
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Introduction. Liver fibrosis lacks effective therapies targeting core fibrogenic signalling. Although macrophage-hepatic stellate cell (HSC) crosstalk drives fibrosis, the mechanism of direct intercellular signalling remains unclear.
Aims. To determine whether macrophage-expressed FOLR2 mediates direct pro-fibrotic signalling to HSCs and assess its therapeutic potential.
Methods. Patient transcriptomics, spatial and single-cell analyses were integrated with functional studies in Folr2 knockout mice and contact-dependent macrophage-HSC co-culture systems. TurboID proximity labeling and biochemical assays defined receptor interactions. Pharmacologic disruption was assessed using fraxinellone.
Results. FOLR2 expression correlated with fibrosis severity. Folr2 deletion reduced collagen deposition and HSC activation in vivo. Spatial analyses showed FOLR2⁺ macrophages localize adjacent to activated HSCs. Mechanistically, macrophage FOLR2 directly binds TGFβ receptor II on neighbouring HSCs, sustaining contact-dependent TGF-β signalling. Fraxinellone disrupted this interaction and attenuated fibrosis in a FOLR2-dependent manner.
Discussion. These findings identify a previously unrecognized intercellular receptor axis sustaining fibrogenesis and establish FOLR2 as a tractable therapeutic target.
