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Structual physiology of bio-signaling

We investigate the structures of protein complexes, cells and tissues using a combination of cryo-Transmission
Electron Microscopy (TEM) and our original Atmospheric Scanning Electron Microscopy (ASEM). By combining
large numbers of cryo-TEM images using single particle analysis (SPA) technique, we determine high-resolution
3D structures of various proteins, especially membrane protein complexes using our newly-developed image
analysis algorithms including artificial intelligence (Al). We have determined the 3D structures of signaling
complexes, including ion channels, receptors, and oxidative stress sensors (Left figure). We have also developed
a new electron microscope, ASEM, for larger scale observation of samples in liquid. It is applied to study signaling
in various biological phenomena, including brain/neuronal differentiation, anti-microbe biofilm/virus immunity, bone
response to mechanical stress, embryogenesis, carcinogenesis and metastasis (Right figure).
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