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Abstract: Secretion is a fundamental cellular process responsible for numerous
physiological functions in living organisms, such as neurotransmission and the release of
hormones and digestive enzymes. It is therefore no surprise that defects in secretion and
membrane fusion lead to diabetes, Alzheimer’s, Parkinson’s, and a host of diseases. In
view of this, there has been significant effort during the past half century to understand
the molecular machinery and mechanism of secretion and membrane fusion in cells. Type
Il Diabetes mellitus (T2DM) is a complex and heterogeneous metabolic disease that has
reached epidemic proportions. The onset of T2DM is characterized by two determining
factors: the insufficient ability of pancreatic beta-cells to secrete its two major hormones
insulin and amylin, and the formation of toxic amyloid deposits in the pancreas consisting
mainly of amylin. We integrate biochemical, cell biology and the high-resolution imaging
approaches to study the molecular mechanisms of hormone release and the aberrant
protein (amyloid) formation in the pancreatic beta-cells. Basic understanding of these
mechanisms may allow the development of novel drug therapies with possibility to adjust
secretory deficiencies.
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