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Culture and differentiation of ES and iPS cells on oligopeptide-immobilized
substrates
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Establishing cultures of human embryonic_(ES) and induced pluripotent éiPS)
stem cells in xeno-free conditions iIs essential for producing clinical-grade cells. We designe
several structures of oligopeptide-grafted poly (vinyl alcohol-co-itaconic acid) hydrogels with
optimal elasticity, and prepared them in formations of single chain, single chain with joint
segment, dual chain with joint segment, and branched-type chain. Oligopeptide sequences were
selected from integrin- and glycosaminoglycan-binding domains of the extracellular matrix. The
hydrogels grafted with vitronectin-derived oligopeptides having a joint segment or a dual chain,
which has a storage modulus of 25 kPa, supported the long-term culture of human ES and iPS cells for
over 10 passages, which showed better performance than commercially available coating materials. We
also succeeded to differentiate human ES cells into cardiomyocytes on the hydrogels.
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