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Identification of periodontal stem cells and niche regulated by
GPCR and Hedgehog signaling
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Assistant Professor
Department of Physiology, Tokyo Dental College

How the complex periodontal tissue is maintained is always our central question in the dental field. Al-
though it is speculated that stem cells are involved in periodontal tissue homeostasis and regeneration, and
their abnormal regulation is involved in the pathogenesis of the disease, in vivo analysis of periodontal mi-
croenvironment is not thoroughly performed yet. Periodontal cervical region, designated “crescent region”
is a unique place for maintaining the periodontal tissue integrity. Here, we identified stem cell populations in
the periodontal crescent region and their regulating mechanisms by using genetic lineage tracing technol-
ogy. Stem cells identified in the crescent region show self-renew and have differentiation ability into all
kinds of periodontal cells through GPCR and Hedgehog signaling. The Gnas gene, which encodes Ga, that
transduces GPCR signaling, had an essential role to keep balance of ossification and fibrosis in the periodon-
tal crescent region. We revealed that Gnas gene mutations altered periodontal tissue cell lineage determina-
tion and cellular plasticity. Loss of Gnas promoted osteogenic cell fate determination of periodontal stem
cells by activating the CXCL12 and Hedgehog signaling, while gain of Gnas function led to fibrosis and
caused periodontitis. Pharmacological intervention was able to rescue periodontal diseases caused by Gnas
gene mutations. Thus, this study demonstrates that a novel stem cell population in the crescent region is
regulated by unique niches, which provide new insights into selective lineage determination of periodontal
stem cells.
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Research Fields of Interest

In my research life, the underlying motivation and the first priority are to proceed with study from clinical
aspects for patients. To achieve that, I enjoy understanding cellular signaling, niche regulation, and systemic
regulation in homeostasis and pathogenesis based on multiple perspectives including stem cell biology, de-
velopmental biology, genetics, anatomy, neuroscience, microbiology, angiology, and cancer biology. Plus, I
deeply believe that the most important thing is to enjoy such a diversity of oral science and curiosities with
my wonderful colleagues.
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