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Excess or insufficient release of neurotransmitter induces various mental and neurological disorders
including epilepsy, schizophrenia, depression, efc. The amount of neurotransmitter release 1is
determined by the synaptic vesicle fusion efficiency. We aimed to reconstitute synaptic vesicle fusion
using synthetic planar lipid bilayers and understand the molecular mechanisms of synaptic vesicle
fusion. Here we examined the molecular mechanisms how the amount of SNARE proteins, essential
proteins in the synaptic vesicle fusion, was regulated and obtained the results below.

1) We identified TMCC2 as an ER membrane protein bound to TRC40, a cytosolic ATPase essential
in transport of newly synthesized SNARE proteins to ER membrane.

2) TMCC2 bound to TRC40 through the cluster of positively charged amino acid residues of TMCC2.

3) Overexpression of the cytoplasmic domain of TMCC2 reduced the amount of SNARE proteins insertion
into ER membrane in HeLa cells.

4) A HEK?293 cell line stably expressing TMCC2, TMCC2-HEK293 cell, was established.

5) SNARE proteins were inserted into ER membrane in TMCC2-HEK293 cells more potently than
that in parental HEK293 cells.

These results suggest that TMCC2 has a potency to regulate the amount of SNARE proteins on the
synaptic vesicles and presynaptic plasma membrane. Using TMCC2 protein as a molecular tool, we
will reconstitute super high-speed synaptic vesicle fusion event, understand the fusion processes in
detail, and develop fusion control molecular devices.




