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Outline 
Besides soft tissue such as dental pulp, periodontal ligament, and gingiva, the object of dental treatment 
includes enamel, dentin, cementum, and alveolar bone. These tissues are mineralized under the cellular control, 
so that the process is called “biomineralization”. Thus, the understanding of biomineralization would be a key 
to make progress in dental treatment including tissue engineering. In the Division of Histology, we are 
concerned to elucidate the process of biomineralization and cellular involvements during development, 
remodeling, and regeneration of hard tissues (mainly in dentin and alveolar bone) as well as the process of 
periodontal tissue regeneration, using the morphological approach such as fine structural examination and 
immunohistochemistry with a light and an electron microscope. 
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Main research in progress 
Hard tissue biology including 
1) Molecular mechanisms of tooth development  
2) Stem cell property of Gli-1, α-smooth muscle actin (α-SMA) expressing cells on dental pulp and periodontal 
ligament 
3) Regeneration of periodontal tissue during dental implantation and tooth transplantation 
4) Roles of hard tissue-forming cells in in dentin and bone mineralization 
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