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Introduction. TGFβ is elevated in the lung in chronic respiratory diseases, driving fibrosis, inflammation and immune dysregulation, leading to enhanced viral infections during acute exacerbations. We have utilised a transgenic mouse model of inducible, lung-specific TGFβ overexpression to study the impacts of increased TGFb in vivo. We extended our assessment to precision-cut lung slices (PCLS), in which lung architecture and resident cells are preserved ex vivo.
Aims. To investigate the effects of chronic endogenous TGFβ overexpression on (1) lung structure and function in vivo, (2) influenza A virus (IAV) infection in vivo, and (3) whether ex vivo activation of the transgene in PCLS recapitulates these in vivo responses, to support their use for high-throughput novel drug screening.
Methods. Transgenic mice received doxycycline (dox: 0.25 mg/ml) to induce TGFβ or control (water) for 8 weeks; (1) in vivo plethysmography was performed, and lungs and BALF were collected (Chitty et al, 2025). (2) Dox and control mice were infected with IAV (10² PFU, HKx31) and culled 3 days post-infection for fibrotic, inflammatory, and viral analysis. (1 & 2) PCLS were prepared from the in vivo model for assessment of intrapulmonary airway reactivity to methacholine. (3) PCLS from naïve transgenic mice were treated with dox ex vivo in the media (0.025 mg/ml) for up to 5 days, and assessed for markers of viability, inflammation, and fibrosis (Lui et al, 2025).
Results. (1) Chronic TGFβ overexpression caused airway fibrosis in the absence of inflammation, resulting in airway hyperresponsiveness both in vivo and in PCLS. (2) TGFb overexpression amplified viral loads and inflammation, while IAV enhanced TGFβ-induced fibrosis. Both TGFβ and IAV independently increased airway contraction in PCLS. (3) Ex vivo treatment of PCLS with dox induced TGFβ secretion and alterations in collagen consistent with in vivo findings.
Discussion. Chronic TGFβ overexpression in vivo exerts detrimental impacts on lung structure, function, and host antiviral responses. Induction of TGFβ can be achieved ex vivo in transgenic mice PCLS to mimic these pathologies, providing a high-throughput model to assess novel therapeutics targeting TGFβ. This body of work offers innovative approaches for modelling viral-induced acute exacerbations to address the unmet need for novel therapeutics. 
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