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ABSTRACT: The process of vesicle translocation and fusion involve multiple steps and complex protein interactions.
Synaptotagmin(Syt) is a large protein family existed on secretory vesicles and granules in neuron, neuroendocrine and endocrine cells. As
the Ca*'sensor in Ca*" -dependent neurotransmitter and hormone release,synaptotagmins trigger and regulate the fusion process between
vesicle membrane and target membrane,play an important role in the secretory regulation in neuron, neurorndocrine and endocrine cells;
and regulate the transfer of proteins and membranes to destination. There are overl6 subtypes of synaptotagmin in mammalian, because
the different location and different construction,each one has different role in secretory regulation. Though the interaction between the
subtypes of synaptotagmin and the different factors, synaptotagmins are involved in the exocytosis and recycling of secretory vesicles.
Calcium increase in cell is the precondition to trigger the exocytosis in regulative exocytosis.As the calcium sensor, synaptotagmins
involve in most of membrane fusion events in neuron, neuroendocrine and endocrine cells. In this paper, we mainly discuss the
localization and function of various of Syt subtypes in cell exocytosis.
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Fig. 1 The structure of synaptotagmin
A: synaptotagmin C2A C2B
. B:Synaptotagmin C2A (C2B
(C2A
3 .C2B2 ) - (Chapman ER. Nat Rev Mol Cell Biol,

2002, 3(7): 498-508)

A: Schematic diagrams that show the ligands that coordinate Ca* ions in

the C2A and C2B domains of synaptotagmin I. B: Solution structures of
the Ca*-bound states of the C2A and C2B domains from synaptotagmin I.
Ca* ligands are indicated in blue and Ca® ions (three in C2A and two in
C2B) are shown in red. (Chapman ER. Nat Rev Mol Cell Biol, 2002, 3(7):
498-508)
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A. In the presence of Ca*, the Ca*-binding loops of both the C2A and C2B domains
of synaptotagmin I (Syt) insert into the bilayer. Phosphatidyl inositol
4,5-bisphosphate [PtdIns(4,5)P,] (localized on the inner leaflet of the target
membrane) steers the membrane penetration activity of the C2 domains towards the
target membrane. These interactions bring the opposing bilayers into close proximity.
Furthermore, syt directly interacts with isolated target membrane SNARESs
(t-SNARES), binary t-SNARE complexes, and assembled ternary SNARE
complexes. Syt-t-SNARE interactions might connect the Ca**-sensing process
directly to membrane fusion by regulating the assembly of trans-SNARE complexes
and/or the disposition of SNARE complexes during the opening and dilation of
fusion pores. B. Ca*-triggered oligomerization of C2A-C2B on
phosphatidyl-serine/-phosphatidyl-choline (PtdSer/PtdCho) surfaces visualized by
electron microscopy. Average maps after contouring (left panels), and a molecular
model (right panels), of heptameric oligomers formed by Ca*-C2A-C2B of syt on
lipid monolayers composed of PtdSer and PtdCho. (i) Side view and (ii) top view of

the heptameric barrels U,
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