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In this research, we aimed to develop a new technology that enables us to detect the abnormal molecular
behevior representing the characteristics unique to each neurological disease. By exhaustively analyzing the
molecular behavior in disease model neurons and glial cells with high-throughput technology, we will identify the
abnormal molecular behavior specific to each neurological disorders.

Previsous QD-SPT technique, a super-resolution imaging technique making use of semi-conductor particle
guantum dot (QD) as a probe, only a few species of membrane molecules of interest could not be analyzed due to
technical limitations. In the present study, we overcame this limitation, and we enabled to analyze the dynamics of
21 functional membrane molecular species (ion channels, G-protein coupled receptors, adhesion molecules,
glycoproteins, and lipids, etc...). We also developed new multi-color labeling technique to simultaneously
visualize the dynamics of multiple species of membrane molecules. Finally, we proposed novel Ca** analysis
method by which the origin of Ca®* can be determined. This technique enabled to describe the diversity of
Ca®* signals, which is the basis of the abnormality of membrane molecular dynamics. Now, these findings
are applied to the cellular model of neurological disorders and iPS Cells.




