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Aim:
Pancreatic β-cell dysfunction is a defining feature of Type 2 Diabetes (T2D), characterised by impaired insulin secretion that often involves defects in the soluble N-ethylmaleimide-sensitive factor attachment protein receptor (SNARE) complex, which governs insulin secretory granule (ISG) docking and fusion. Current therapies reduce hyperglycaemia but do not correct the exocytotic defects underlying β-cell dysfunction, limiting restoration of physiological insulin secretion. Synaptophysin (SYP), a vesicular membrane protein that regulates calcium-dependent exocytosis in neurons through interactions with the SNARE complex, was recently identified in purified ISGs from mouse β-cells, suggesting an unrecognised role in insulin secretion. This study aimed to investigate the expression and functional significance of SYP in pancreatic β-cells and its relevance to T2D.
Method:
Publicly available human islet proteomic data (Human Islets.com) were analysed to assess SYP abundance in non-diabetic and T2D donors. Immunostaining of pancreatic sections from non-diabetic (n=5) and T2D (n=5) individuals was performed to examine SYP expression in β-cells. Functional studies were conducted using siRNA-mediated knockdown in INS-1 cells and a stable shRNA-mediated knockdown MIN6 cell line. Protein depletion was validated by Western blot and immunofluorescence. Functional consequences were assessed using glucose-stimulated insulin secretion (GSIS) assays, and total proteomic profiling was performed using mass spectrometry following SYP depletion.
Result:
Proteomic analysis revealed significantly reduced SYP abundance in T2D donor islets, correlating with impaired GSIS and poorer glycaemic control. Immunostaining confirmed reduced SYP expression in T2D tissue. In INS-1 and MIN6 models, SYP depletion selectively attenuated GSIS without affecting basal insulin secretion or total insulin content. Proteomic profiling identified alterations in proteins associated with vesicle trafficking, endoplasmic reticulum stress, cytoskeletal organisation, and microtubule dynamics.
Conclusion:
These findings identify SYP as a novel regulator of β-cell stimulus-coupled exocytotic function, implicate its reduction in T2D, and highlight it as a potential therapeutic target to restore physiological insulin secretion.

