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【Purpose and Background of the Research】 

Locomotion is an essential activity to maintain 
homeostasis of the body. Representative locomotive 
diseases such as osteoarthritis (OA), osteoporosis and 
rheumatoid arthritis severely restrict patient’s activities of 
daily living and thus lead to social problems. The 
difficulty in overcoming those diseases is caused by the 
diversity and the heterogeneity of the cellular complex 
associated with bone and articular cartilage. The purpose 
of this project is to analyze the underlying mechanism of 
bone and cartilage homeostasis. Using technology for 
molecular and cellular analysis, transgenic mouse analysis, 
we elucidate the mechanisms for maintaining the 
locomotive homeostasis, especially focusing on the 
regulation by immune system such as innate lymphoid 
cells (ILC). 

 
【Research Methods】 

We collect synovium, bone marrow, and articular 
cartilage from naïve mouse and OA model mouse, and we 
analyze comprehensively the proportion and the transition 
of synovial fibroblast, macrophage, other immune cells 
such as ILC,  osteoblast, osteoclast, osteocyte, and 
chondrocyte, by using immunohistochemistry assay and 
mouse genetic modification technology. Furthermore, we 
perform single-cell RNA sequences (scRNAseq) to 
analyze the heterogeneity of those cells and the subsets 
related to each cell type.  
 
 
Figure. Integrated Locomotive Science. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

We investigate the difference and the overlap between 
mouse and human about the phenomenon which were 
observed in those specific mice with OA. 
 

【Expected Research Achievements and 
Scientific Significance】 
This project focuses on the elucidation of heterogeneity 

of the cells associated with bone and cartilage by 
understanding the molecular changing in a single 
cell.From these insights, we could unveil the mechanisms 
for the locomotive system. Understanding of the 
mechanism by investigating the effect of immune cells 
such as ILC, it will be expected that those insights would 
discover the regulation of the diseases and lead to 
establishing treatment by targeting molecules associated. 
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