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The Roles of Dentin Matrix Protein 1 in Osteogenesis

ZHANG Yong—Ying CUI Ya-Zhou ZHOU Xiao-Yan HAN Jin—Xiang*
( Medical Biotechnological Center of Shandong Key Laboratory for Biotech-Drug of
Health Ministry Key Laboratory for Rare Diseases of Shandong Province Shandong
Academy of Medical Sciences Jinan 250062 China)

Abstract Dentin matrix protein 1 ( DMP1) is an acidic phosphoprotein of the SIBLING family of
noncollagenous proteins ( NCPs) . DMP1 is abundant in dentin and is also distributed in bones as an
essential control factor for osteogenesis. Fragmented DMP1 exists within the extracellular matrix of bone
including a 57 kD N+erminal a 37 kD C+erminal fragment and DMP1-PG. The localization of these
DMP1 forms are found in different the bone compartments and cell types suggesting their different roles in
osteogenesis. DMPI1 contains multiple acidic domains riched in Ser Glu and Asp and many of the Ser
reside in the consensus motif of hypothetical phosphorylation sites of casein kinases I and II. The acidic
property of DMP1 may allow a high calcium ion-binding capacity that is necessary for mineralization. The
proteolytic processing of DMP1  which releases N-DMP1 and C-DMP1 may be important for the
formation and mineralization of bones. Experiments indicate a dual biological function for DMP1 both as a
transcriptional signal during early differentiation of osteoblasts and as an initiator of mineralization during
the terminal differentiation of osteoblasts. Human DMP1 mutations are linked to the condition known as
autosomal recessive hypophosphatemic rickets. This review summarizes the late progress in understanding
the role of DMP1 in osteogenesis.
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Fig.1 A hypothetical model of the export of DMP1

from the nucleus to the extracellular matrix The
export of DMP1 from the nucleus to the extracellular matrix
in a differentiating osteoblast is illustrated. In polarized
osteoblasts  the nucleocytoplasmic transport of DMP1 is
mediated by calcium ions. The phosphates present at the
time of calcified tissue formation can trigger the intracellular
calcium stores to release calcium. The released calcium gets
transported to the nucleus either by an unknown carrier
protein or through the IP3/ryanodine receptors on the
nuclear membrane. In the nucleus calcium binds to DMP1

which undergoes structural modification ( [ ). Casein
kinase II then phosphorylates DMP1  leading to a
conformational change that exposes the NES sequence
(1) . This triggers the export of the DMP1. Ga®* complex
to the extracellular matrix where the phosphorylated highly
anionic DMP1 initiates the nucleation of hydroxyapatite
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