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Our specialty aria is “Ca2+signaling”. Ca2+ acts as an important intracellular messenger for the regulation
of a wide range of biological processes, including secretions, neuronal activities, cell differentiation and
migration. We are studying the mechanisms for generating intracellular Ca2+ signaling and its functions with
a combination of molecular imaging techniques, molecular biology, and gene modification, and trying to
elucidate roles of Ca2+ signaling in various biological events.
Bio-imaging is a topic of great interest in the bioscience community. Since the isolation of green
fluorescent protein (GFP), researchers have reaped an art for creating a tool, which enables the direct
visualization of biological functions. We are on the cutting edge of developing biosensors for visualizing
inositol 1,4,5 trisphosphate (IP3), the most important intracellular messenger for triggering Ca2+ responses in
non-excitable cells. We use these techniques for studying the regulations of salivary secretions and tooth
development.
Saliva secretion is vital for maintenance of oral health and functions. Stimulations of the M3 muscarinic
acetylcholine receptors (mAChRs) resulting in increased flow of salivary secretions through the Ca2+
signaling. Most of the studies in this field have been carried out in in vitro model systems. Recently, the
virus vector-mediated gene delivery allowed us to visualize Ca2+ response of salivary glands in live animals
with the real time monitoring of salivary secretions and blood flows.
It has been known that amelogenesis imperfecta is caused by the deficiency of store-operated calcium
entry (SOCE), the main Ca2+ influx mechanisms in non-excitable cells. These findings suggest important
roles of SOCE on amelogenesis. We visualized Ca2+ responses in rat dental epithelial cells (SF2) and human
dental pulp stem cell (DPSP) using genetically encoded calcium indicators, G-GECO and R-GECO, and
examined the role of SOCE on the cell migration and gene expression.
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Undergraduate students are currently doing Research using Tissue Clearing Technology.
Main research in progress
1) Development of fluorescent biosensors
2) In vivo Ca2+ imaging of salivary glands for improving salivary functions (A)
3) Role of Ca2+ responses for the control of ameloblast differentiation (B)
4) Bone and Cancer imaging using Tissue Clearing Technology (C)
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