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Abstract
Human pluripotent stem cells (hPSCs) can be proliferated on completelysyntheticma-terialsunderxeno‐freecultivationconditionsusingbiomaterialsgraftedwith extracellular matrix protein (ECM)‐derived peptides. However, cell culture biomaterials grafted with ECM‐derived peptides must be prepared using a high concentration of peptide reaction solution (e.g. 1000μg/ml), whereas the ECM concentration of the ECM‐coated surface for hPSC culture is typically5 μg/ml. We designed a polyethylene glycol (PEG) joint nanosegment(linker) to be used between base cell culture biomaterials and bioactive ECM‐derived peptides to enhance the probability of contact between ECM‐derived peptides and cell binding receptors of hPSCs. Vitronectin‐derived peptides with glycine joint nanosegments (GCGG)were conjugated onto poly (vinyl alcohol‐co‐itaconic acid) hydrogels via PEG joint nanosegments, and human embryonic stem cells (hESCs) were cultivated on these hydrogels. hESCs could successfully be cultivated on hydrogels while maintaining their pluripotency and differentiation potential to differentiate into cells that are induced from three germ layers in vitro and in vivo, where only a 50 μg/ml ECM‐derived peptide concentration was used when the PEG joint nanosegments were introduced into peptides that were grafted onto hydrogel surfaces. The joint nanosegments between bioactive peptides and base cell culture biomaterials were found to contribute to efficient hESC attachment and proliferation.
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