SUPPRESSION OF FGF-2 MITOGENIC ACTIVITY IN EMBRYONIC STEM CELLS BY REDUCED PROCESSING OF O-LINKED CARBOHYDRATES
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Abstract


	Proteoglycan low-affinity co-receptors are required for fibroblast growth factor-2 (FGF-2) to stimulate the biological responses. It was previously shown that ectodomains of embryoglycans (proteoglycans synthesized by embryonic cells) can modulate FGF-2 proliferation  activity of embryonic stem  (ES) cells. We analyzed mouse ES cells in vitro  for their FGF-2 and TEC-1 (SSEA-1) expression. Abundant cell surface expression of oligosaccharide ectodomain TEC-1 and both cell surface and cytoplasmic isoforms of FGF-2 were detected by immunocytochemistry and by Western blot analysis. We confirmed that these cells response on exogenous human recombinant FGF-2 (hrFGF-2) by 9,9% increased proliferation activity. Heparin, heparan sulfate, three synthetic isoforms of Lewis X, sulfated form O-SO3H-Lewis X, sialylated Lewis X and Lewis X trisaccharide corresponding to TEC-1 cell surface epitope, were used in proliferation tests to assess their ability to affect FGF-2-induced mitogenic activity. All three Lewis X isoforms increased FGF-2 proliferation activity at low molar ratio, with sulfated Lewis X being most potent in FGF-2 activity promotion. Lewis X oligosaccharides as well as heparin and heparan sulfate at high concentrations inhibited mitogenic effect of soluble hrFGF-2. Greatly reduced cell surface expression  of  TEC-1  epitope  through benzyl-(-N-acetylgalactosaminide (benzyl-(Gal), an inhibitor of O-linked carbohydrates chain elongation, resulted in significantly suppressed FGF-2 proliferation activity of embryonic stem cells. These results specify the role of embryonic carbohydrates in context of their chemical modified nature.
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