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[ Abstract] Runt-related transcription factor (RUNX1) is a transcription factor closely involved in hematopoiesis.
RUNX1 gene mutation plays an essential pathogenic role in the initiation and development of hematological tumors,
especially in acute myeloid leukemia. Recent studies have shown that RUNXI is also involved in the regulation of bone
development and the pathological progression of bone-related diseases. RUNX1 promotes the differentiation of
mesenchymal stem cells into chondrocytes and osteoblasts and modulates the maturation and extracellular matrix
formation of chondrocytes. The expression of RUNXI1 in mesenchymal stem cells, chondrocytes, and osteoblasts is of
great significance for maintaining normal bone development and the mass and quality of bones. RUNX1 also inhibits the
differentiation and bone resorptive activities of osteoclasts, which may be influenced by sexual dimorphism. In addition,
RUNXI1 deficiency contributes to the pathogenesis of osteoarthritis, delayed fracture healing, and osteoporosis, which was
revealed by the RUNXI1 conditional knockout modeling in mice. However, the roles of RUNXI1 in regulating the
hypertrophic differentiation of chondrocytes, the sexual dimorphism of activities of osteoclasts, as well as bone loss in
diabetes mellitus, senescence, infection, chronic inflammation, etc, are still not fully understood. This review provides a
systematic summary of the research progress concerning RUNX1 in the field of bone biology, offering new ideas for using
RUNXI as a potential target for bone related diseases, especially osteoarthritis, delayed fracture healing, and osteoporosis.
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