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FUNCTION OF RUNX2 AND OSTERIX IN OSTEOGENESIS AND TEETH

Jung-Eun Kim
Dept. of Molecular Medicine, Kyungpook National University School of Medicine

Bone is a dynamic organ that bone remodeling occurs throughout life and involves the process in which the bone matrix is broken down through
resorption by osteoclasts and then built back again through bone formation by osteoblasts. Usually these two processes balance each other and a stable
level of bone mass is maintained. We here discuss transcription factors involved in regulating the osteoblast differentiation pathway. Runx2 is a tran-
scription factor which is essentia in skeletal development by regulating osteoblast differentiation and chondrocyte maturation. Its companion subunit,
Chf is needed for an early step in osteoblast differentiation pathway. Whereas Osterix (Osx) is a new identified osteoblast-specific transcription factor
which is required for the differentiation of preosteoblasts into more mature and functional osteoblasts. We also discuss other transcription factors,
Msx1 and 2, DIx5 and 6, Twist, and Sp3 that affect skeletal patterning and devel opment. Understanding the characteristics of mice in which these tran-
scription factors are inactivated should help define their role in bone physiology and pathology of bone defects.
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Fig. 1. The osteoblast differentiation pathway. Multipotential mesenchymal stem cells can differentiate into many kinds of cell
types such as adipocytes, chondrocytes, and osteoblasts. Mesnechymal stem cells differentiate first into osteoprogenitors in
a process that requires Runx2. Progenitor cells that express Runx2 are still bipotential and can differentiate into either
osteoblasts or chondrocytes. Sox9, a chondrocyte-specific transcription factor, expresses highly in chondrocytes. Osx is a
negative regulator of Sox9 that commits precursor cells that express Runx?2 to the osteoblast lineage and prevents them
adopting a chondrocyte phenotype. Thus, osteoprogenitor cells differentiate into functional osteoblasts in the presence of
Osx that express high concentration of osteoblast-marker genes, including Collal and osteocalcin.
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