Soft-Cultured Lipofibroblasts Produce an Antifibrogenic Secretome 
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Introduction. Idiopathic Pulmonary Fibrosis (IPF) is a progressive disease in which the lung parenchyma undergoes irreversible remodelling. We previously demonstrated that in a permissively soft microenvironment myofibroblasts, notable drivers of the remodelling and fibrogenesis, undergo differentiation to a lipofibroblast-like phenotype that is resistant to TGF-b-induced fibrogenesis. Intriguingly, these soft-cultured lipofibroblasts can condition culture media with antifibrogenic mediator(s) that potently and dose-dependently reduce basal and TGF-b-induced fibrogenesis.
Aims. This study seeks to characterize the conditioned media’s antifibrogenic actions and ascertain the antifibrotic mediator(s) being produced by the lipofibroblasts.

Methods. Human pulmonary fibroblasts were cultured in a 2D stiff (monolayer) or 3D soft (spheroid) microenvironment and conditioned media collected from spheroids cultures was used to bioassay fibroblasts in a stiff monolayer in the presence or absence of TGF-b. Antifibrogenic activity was assessed by readouts at protein and message levels, and by functional assays such as a collagen gel compaction assay.

Results. Fibroblast monolayers treated with lipofibroblast-conditioned media (LipoCM) had reduced expression of a-SMA and Collagen 1 compared to vehicle, both at baseline and, strikingly, following  48-hour incubation with 100pM TGF-b. Fibroblasts treated with LipoCM failed to remodel collagen gels in the presence or absence of TGF-b. Preliminary benchmarking experiments show LipoCM inhibiting fibrogenesis with superior efficacy to existing antifibrotics, pirfenidone and nintedanib.

Discussion. This study revealed that a mechanopharmacology paradigm can employed to drive pulmonary fibroblasts to produce an antifibrogenic secretome. The secretome contains novel antifibrogenic mediators that show promising efficacy and may complement existing drugs which have limited efficacy and tolerability issues in patients with IPF. This work also suggests that lipofibroblasts in vivo contribute to homeostasis within the lung, in a protective mechanism that may be impaired by lung stiffening. In ongoing work, we intend to assess the ability of LipoCM to resolve existing fibrotic lesions and regenerate damaged alveolar epithelial cells as a means of restoring physiological lung architecture and function.
