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1. Background of research
Synaptic transmission is a fundamental process to accomplish our brain function. Although it has long been
established that neurotransmitters are stored in secretory organelles such as synaptic vesicles (SVs) and large
dense core vesicles (LDCVs) for vesicular release at the presynaptic terminals, precise mechanisms for their
refilling and maintenance have been elusive to date.

2. Research objectives
Neurotransmitter uptake in SVs are mediated by vesicular transporters specific for each transmitter. Molecular
cloning of the transporters has offered us to elucidate their functions by manipulating their genes and by
producing the recombinant proteins for biochemical reconstitution. We would like to clarify the working principle
of the transport processes in more details. Furthermore, we will establish a procedure to isolate LDCVs from
native brains and apply them for comprehensive biochemical and analytical measurements. By this way, we
wish to identify novel constituents and unknown neuropeptides in LDCVs.

3. Research characteristics (incl. originality and creativity)
We have recently established a novel method to reconstitute the recombinant vesicular glutamate transporter
proteins into artificial liposomes. In this simple reconstitution system, it is possible to evaluate properties of the
transporter protein in separation from other factors that normally exist in brain. Furthermore, we have made an
isolation of a variety of transmitter-specific SVs possible by using antibodies against their respective
transporters. By combining these unique techniques together with biophysical approach, optical imaging, and
proteomic approach, we will unravel various characteristics of SVs and LDCVs that have never been resolved
so far.

4. Anticipated effects and future applications of research
In an aging society such as our country, the burden for nursing and medical expenses due to dementia,
psychiatric disorders and neurodegenerative diseases has been increasing. Our research is expected to
facilitate deeper understanding of molecular mechanisms of synaptic transmission, and therefore, will offer
novel targets and strategies to manipulate neuronal activities. The knowledge that will be obtained from our
research will, in future, help to develop new approaches for prevention and treatment against neural disorders.
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