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Introduction. Unconventional protein secretion (UCPS) serves as a cellular mechanism to alleviate stress, and among its subtypes, type IV UCPS facilitates this function by transporting transmembrane proteins via a Golgi-bypass route. However, the underlying molecular mechanisms remain largely unclear.
Aims. This study explores whether ER-derived structures shaped by ER-phagy receptors such as ATL3 function as central hubs for UCPS and secretory autophagy.
Methods. All experiments were conducted in HeLa or HEK293 cells under ER stress conditions to activate unconventional protein secretion (UCPS). Molecular data were obtained through qPCR, surface biotinylation, immunoblotting, and immunoprecipitation. Imaging data were acquired using immunocytochemistry, immuno-electron microscopy, total internal reflection fluorescence (TIRF) microscopy, and correlative light-electron microscopy (CLEM). For viral infection studies, viral RNA levels were quantified by PCR, and infectivity was assessed via plaque assay.

Results. Under ER stress conditions that activate UCPS, the ER-phagy receptor ATL3 was found to induce the formation of a distinct ER-derived structure composed of interconnected tubules and vesicles, which we termed ER tubular bodies (ER-TBs). These ER-TBs were shown to play a functional role in both UCPS and secretory autophagy.
Discussion. These findings highlight ER-TBs as key platforms for UCPS and secretory autophagy, and suggest that understanding how ER-phagy receptors such as ATL3 regulate ER remodeling and vesicle trafficking could offer new insights into diverse physiological and pathophysiological processes.
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