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DNA barcoding technology for tracking cell lineage of multinucleated osteoclasts
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Osteoclasts are multinucleated cells that form through the fusion of
precursor cells. This study aimed to develop foundational technology to track the fusion process of
osteoclast precursors with distinct genetic profiles. Mice were engineered to express three
different fluorescent proteins, labeling osteoclasts from varied origins. Using In situ
hybridization (ISH), we detected the RNA molecules of these fluorescent proteins, thereby
identifying the origins of the osteoclasts. Moreover, we established mice that specifically express
molecular barcodes, guide RNA (gRNA), and Cas9 protein in osteoclas. This allowed for the analysis
of cell lineage based on the genetic barcodes embedded in these precursors. This research introduces

a novel technology for analyzing the diversity of precursor cells contributing to a single mature
osteoclast and the regularity of their fusion.
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