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Signal transduction and functional analysis of TRPM7 in the regulatory mechanism
of tooth mineralization
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Channel kinase TRPM7 is a unique bi-functional cation channel containin? a
protein kinase domain and highly expressed in teeth. Using ameloblast-specific TRPM7 conditiona
knock out (cKO) mice and TRPM7 kinase mutant (KR) mice, the function of mineral transport and kinase
activity of TRPM7 in tooth formation was investigated. In KR mice, the channel function of TRPM7 in
ameloblasts was normal, but the minor enamel defects with hypomineralization and decreased
phosphorylation of BMP signal molecules were observed. On the other hand, cKO mice showed the severe
enamel hypomineralization and abnormal ameloblast morphology together with suppression of
TRPM7 ion transport. Therefore, it was found that both TRPM7 ion transport and kinase activity
contribute to enamel formation through modulation of ameloblast differentiation and cell morphology.
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