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Osteoclasts are responsible for bone destruction. Under physiological
conditions, osteoclasts exist in the bone marrow and play an important role in bone homeostasis. On
the other hand, in pathological conditions such as arthritis, chronic inflammation in the synovium
promotes osteoclast formation and induces bone destruction around joints. In this study, by means of

intravital imaging techniques, we found that osteoclasts formed in two distinct localizations and
microenvironments, bone marrow and inflamed synovium, were very different in terms of their movement
and function. Furthermore, single-cell RNA sequencing analysis of cells isolated from inflamed
synovial tissue revealed the regulatory mechanism of osteoclast differentiation involved in
pathological bone destruction. These results would provide the basis for developing drugs that
target pathological osteoclasts.
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