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Quantification of dynamics of secretory granules and study of regulatory
mechanism

Takahashi, Noriko
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Insulin secretion plays an important role in glucose homeostasis. The
mobilization of insulin granules is one of the target step in regulating secretion; however,
techniques for precise quantification of the mobilization process with high spatiotemporal
resolution remain insufficient. We propose an approach for assessing insulin granule movement based
on single molecule imaging of insulin granule membrane proteins labeled with Quantum dot fluorescent

nanocrystals or fluorescence such as TMR. The unique regulatory mechanism associated with insulin
granule behavior. Pharmacological inhibition of microtubules and the F-actin cytoskeleton revealed
that microtubule dynamics and F-actin have the roles on insulin granule movement. These cytoskeleton

regulates insulin granule movement on distinct time scales. Our method provides quantitative
information regarding insulin granule mobilization and its cytoskeletal dependence.
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Single molecule analysis of insulin granule movement within pancreatic (3 -cells
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Roles of F-actin in intracellular insulin granule behavior analyzed by single-particle tracking
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Live-imaging analysis of F-actin actions on intracellular insulin granule behavior
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Signaling in islet hormone secretion-physiology and pathophysiology- Imaging analysis of granule dynamics within insulin-
secreting cells
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Signaling in islet hormone secretion-physiology and pathophysiology- Roles of MEK/ERK signaling in pancreatic b cells under
insulin resistant status
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Presynaptic terminals can sense spine enlargement and mechanical pressure to provide stronger synaptic transmission.

44

2021

251

2021

85

2020




Single molecule analysis of insulin granule movement within pancreatic (3 -cells
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