Secretory Carrier Membrane Protein 3 (Scamp3) Regulates Insulin Biosynthesis and Insulin Granule Maturation in Pancreatic Beta-Cells

Background and Aim/s: Pancreatic beta-cells tightly regulate insulin biosynthesis and secretion via the regulated insulin secretory pathway. A key step is packaging proinsulin into insulin secretory granules (ISGs) at the trans-Golgi network, followed by cleavage to mature insulin within ISGs. ISGs contain proteins essential for insulin biosynthesis, storage and secretion and are central to beta-cell function. Our lab recently identified Secretory Carrier Membrane Protein 3 (Scamp3) as a novel ISG component. Scamp3 knockdown (Scamp3KD) in rat INS1 beta-cells significantly decreased insulin storage and secretion. Scamp3 is a ubiquitously expressed transmembrane protein involved in receptor recycling, protein sorting and vesicle biogenesis; however, its role in beta-cells remains unclear. This study investigated the role of Scamp3 in ISG biogenesis and maturation.

Methods: Scamp3 affinity purification was performed in INS1 cells using anti-Scamp3 or IgG control antibodies. Cells were transfected with Scamp3-specific or non-targeting siRNA for 48h. Samples were analysed by liquid chromatography tandem mass spectrometry (LC-MS/MS) to identify proteins enriched in Scamp3 pull-downs and those differentially expressed following Scamp3KD. Proinsulin trafficking was assessed using the GFP-tagged proinsulin reporter proCpepRUSH. Following Scamp3KD, synchronised proinsulin release from the endoplasmic reticulum was induced by biotin, and live-cell confocal imaging quantified proinsulin export from the Golgi to ISGs over time. Proinsulin conversion to insulin was assessed by SDS-PAGE of lysates collected at defined timepoints.

Results: Proteomic analysis of pull-downs identified proteins involved in secretory granule maturation and protein sorting such as Igf2r and Gga1. Igf2r was also among the most strongly up-regulated proteins in Scamp3KD cells. Gga1 mediates Igf2r recycling by recruiting clathrin and the adaptor protein Ap-1, which was significantly down-regulated following Scamp3KD. Scamp3KD significantly increased the proinsulin/insulin ratio at early timepoints following release from the endoplasmic reticulum.

Conclusion: These findings indicate Scamp3 interacts with machinery involved in secretory granule maturation and is required for efficient proinsulin-to-insulin conversion.




























