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Prediction of periodontal disease progression by a mathematical model

Fujihara, Chiharu
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We _performed microbiome analysis and RNA sequencing analysis using gingival
tissue during the progression of periodontal disease in mice and identified pathways specific to
periodontal disease progression at the bacterial and molecular levels. We then developed a
mathematical model of the interaction between the identified molecules and bacteria. Furthermore, by

analyzing the mathematical model, we identified the factors that significantly influence the
alveolar bone integrity in periodontal disease at the systems level. As a result, we predicted that
molecules involved in monocyte migration and bacterial infection would affect alveolar bone
resorption. We further validated the predictions by in vivo experiments. This study demonstrated
that the mathematical model is useful for the development of prognosis and diagnosis of periodontal
disease progression.
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Elucidation of pathogenesis of periodontal disease using a mathematical modeling
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Building a mathematical model of periodontal disease
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