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Spatial trans-omics analysis of heterotopic ossification process and disease
application
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Heterotopic ossification is a phenomenon in which bone forms in soft tissues
and is caused by endochondral ossification through chondrogenesis. In this study, we used
innovative analytical techniques: single-cell RNA sequencing analysis, spatial gene expression
analysis, and imaging mass spectrometry, in a mouse model of fibrodysplasia ossificans progressiva,
an inherited heterotopic ossification disease, to analyze the cell of origin and macrophages that
play an important role in the formation of heterotopic bone. We analyzed at the single cell level
that mitochondrial biosynthesis is elevated during the activation of progenitor cells and their
differentiation into chondrocytes, and that inhibitor of mitochondrial activity inhibit their
differentiation into chondrocytes. We also identified each subtype of macrophages and inferred their

interaction with progenitor cells.
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