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Introduction. The classical secretory pathway, first delineated by George Palade in the 1960s, established a foundational model of protein trafficking in eukaryotic cells—beginning at the endoplasmic reticulum (ER), proceeding through the Golgi apparatus, and culminating at the plasma membrane or extracellular space. The subsequent discovery by Günter Blobel of the signal sequence clarified how nascent polypeptides are directed to the ER. Over the decades, the identification of coat proteins, Rab GTPases, tethering factors, and SNARE complexes has defined the molecular machinery orchestrating vesicular transport. More recently, the discovery of TANGO1 has revealed mechanisms by which cells accommodate and secrete bulky cargoes that cannot be transported by standard vesicles. However, it is now evident that a substantial subset of proteins that bypasses this classical ER–Golgi pathway entirely. Our objective is to elucidate the mechanisms underlying this unconventional protein secretion (UPS).
Aims. Specifically, how cytoplasmic proteins lacking canonical signal sequences are recognized, sorted, and secreted by eukaryotic cells.
Methods. We combine yeast genetics, molecular and cell biology, in vitro reconstitution assays, and super-resolution microscopy to dissect the mechanisms driving unconventional protein secretion.
Results. Our studies have revealed that in Dictyostelium discoideum, the signal-sequence-lacking Acyl-CoA Binding Protein (Acb1) is secreted upon starvation through a pathway requiring the Golgi-associated protein Grh1. In mammals, the orthologous proteins GRASP55 and GRASP65 similarly facilitate the secretion of Acb1 and the pro-inflammatory cytokine IL-1β. In Saccharomyces cerevisiae, we find that cytoplasmic antioxidant enzymes such as SOD1 are secreted via noncanonical routes under nutrient-deprived conditions. This UPS pathway involves distinct membrane compartments—Compartment for Unconventional Protein Secretion (CUPS) and modified trans-Golgi networks—as well as key components including SNAREs, lipid flippases like Drs2, and phosphoinositides such as PI4P and PI3P. 
Discussion. Our findings support a conserved, regulated pathway for the secretion of signal-sequence-lacking proteins, with parallels to canonical secretion machinery. I will present our new findings on this secretory pathway.
