New targets for controlling unconventional protein secretion of CFTR and SARS-CoV-2 Spike
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Introduction. Most eukaryotic secretory and membrane proteins reach the plasma membrane via the conventional endoplasmic reticulum–Golgi pathway. However, accumulating evidence suggests that these proteins can also be delivered to the cell surface through Golgi-bypassing routes, collectively referred to as unconventional protein secretion (UPS). The molecular machinery governing UPS of transmembrane cargo remains incompletely defined.
Aims. This study aims to identify key molecular regulators of UPS for two clinically important transmembrane proteins, CFTR and the SARS-CoV-2 Spike protein.
Methods. A targeted CRISPR–Cas9 knockout screen was performed to identify regulators of UPS-mediated surface delivery of ΔF508-CFTR. Components of the UPS pathway were evaluated using molecular biological approaches and cellular morphological analyses, including advanced confocal microscopy.
Results. The targeted CRISPR knockout screen identified the retromer complex as a major determinant of UPS-mediated surface delivery of trafficking-defective ΔF508-CFTR, the most prevalent CFTR mutation causing cystic fibrosis. Mechanistic analyses further indicated that sorting nexins interact with CFTR and promote its association with the retromer complex, thereby facilitating Golgi-bypass transport to the plasma membrane under UPS-inducing conditions. We also found that the retromer complex and sorting nexins contribute to UPS-mediated trafficking of the SARS-CoV-2 Spike protein during authentic viral infection, thereby supporting efficient virion production and release.
Discussion. These findings demonstrate that components of the endosomal sorting machinery participate in the UPS of membrane proteins, and that modulation of this process may represent a novel therapeutic strategy for diseases associated with defective cell-surface trafficking or aberrant Golgi-bypass transport of transmembrane proteins.
