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Studies of the Effect of Proteoglycans on the Chondrogenic Differentiation of Clonal Mouse Embryonic Cell
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A perfect work for tissue engineering is determined by three key factors, extracellular matrix (ECM), growth factors, and the stem cells. Modern biomaterials
for tissue repair must consider the biocompatibility, bioresorbability/biodegradability, and bioactivity. Proteoglycan consisting of a core protein to which one
or more linear polysaccharide, glycosaminoglycan (GAG) is covalently attached. Proteoglycans play a central role in ECM remodeling and tissue repair
through their bindings of either core protein or GAG with the other matrix molecules, growth factors, cytokines, adhesion receptors, enzymes, and enzyme
inhibitors in the extracellular matrix. The designed material mimic the ECM will provide physical and chemical stimuli for tissue regeneration. Previous
reports have shown that the GAG, by itself, can be used as a carrier material for the transplant engineering of cartilage-like tissue. However, the GAG alone
may not fully replace the activity of the intact proteoglycan including the core protein and the GAG provides both the structural and biochemical effect on
reconstitution of the complicate matrix assembly for tissue repair and remodeling. Preliminary study from our laboratory has extracted and purified various
proteoglycans and exaimed their inductive activity on the chondrogenic cells differentiation to the chondrocytes, suggesting that the intact proteoglycan may
cooperate with the chondrogenic growth factors and regulate the chondrogenesis. Part of the data will be present in the 7thWorld Biomaterials Congress,
Sydney, Australia in 2004. This research aims to characterize the effect of proteoglycans on induction of chondrogenesis using an embryonic stem cell
derived ATDCS cells as a research model. The induction mechanism of the proteoglycan in chondrogenesis will be also studied. The obtained information
will be helpful on developing a biomimic material for cartilage repair and for better understanding of the stem cell therapy in cartilage repair. The specific
aims are listed as follows, 1. Extraction, purification, and characterization of various proteoglycans from tissues. II. Study the induction of proteoglycans on

chondrogenesis of ATDCS cells. II1. Identifications of the pathway of typical proteoglycan induced chondrogenesis



