(®)
2020 2022

Molecular mechanisms underlying homeostasis of artiuclar joint
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We established a minimized mechanical stress (MMS) model by knee joint

immobilization of mice that were suspended by their tails. Histological examination showed synovitis
followed by cartilage degeneration. Joint motion could cancel the alteration. Bulk RNA-seq of MMS
model mice showed remarkable increases in expression of catabolic factors in synovium and remarkable
decreases of matrix proteins in cartilage. On the basis of the cartilage gene expression
alterations, Ingenuity Pathway Analysis estimated dozens of upstream cytokines and growth factors,
including Sppl and I11-1( , whose expressions were increased in the MMS model synovium. ScRNA-seq of
synovium detected specific subsets among activated fibroblasts and activated macrophages, which
expressed cytokines and growth factors responsible for cartilage degeneration. Moreover,
ligand-receptor analysis indicated dynamic interactions between the two MMS-specific subsets through

these secreted molecules.
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