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Studying how SFTPC mutations cause familial pulmonary fibrosis may help us develop new
therapies for IPF. By studying a pathogenic mutation, this study reveals new insights into SFTPC
handling in alveolar cells and how this is perturbed in disease. https://bit.ly/344VUhm
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Abstract

Background Alveolar epithelial cell dysfunction plays an important role in the pathogenesis of idiopathic
pulmonary fibrosis (IPF), but remains incompletely understood. Some monogenic forms of pulmonary
fibrosis are associated with expression of mutant surfactant protein C (SFTPC). The commonest pathogenic
mutant, 173T, mislocalises to the alveolar epithelial cell plasma membrane and displays a toxic gain of
function. Because the mechanisms explaining the link between this mutant and IPF are incompletely
understood, we sought to interrogate SFTPC trafficking in health and disease to understand the functional
significance of SFTPC-173T relocalisation.

Methods We performed mechanistic analysis of SFTPC trafficking in a cell model that reproduces the
in vivo phenotype and validated findings in human primary alveolar organoids.

Results We show that wild-type SFTPC takes an unexpected indirect trafficking route via the plasma
membrane and undergoes the first of multiple cleavage events before reaching the multivesicular body
(MVB) for further processing. SFTPC-I73T takes this same route, but its progress is retarded both at the
cell surface and due to failure of trafficking into the MVB. Unable to undergo onward trafficking, it is
recycled to the plasma membrane as a partially cleaved intermediate.

Conclusion These data show for the first time that all SFTPC transits the cell surface during normal
trafficking, and the 173T mutation accumulates at the cell surface through both retarded trafficking and
active recycling. This understanding of normal SFTPC trafficking and how the 173T mutant disturbs it
provides novel insight into SFTPC biology in health and disease, and in the contribution of the SFTPC
mutant to IPF development.
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