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Preparation of biomaterials grafted with nanosegments and regulation of culture and
differentiation of stem cells
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It is important to keep pluripotency for stem cells (embryonic stem cells,
induced pluripotent stem cells, mesenchymal stem cells and hematopietic stem cells) during their culture
and to induce optimal lineages of tissue cells in regenerative medicine using stem cells. We prepared
biomaterials having different elasticity/stiffness where cell adhesion molecules and oligopeptides
(nanosegments) were grafted. We have identified the specific cell adhesion peptides and extracellular
matrices (ECMs), which keep pluripotency of stem cells cultured on the surface grafted with the peptide
of ECMs. We have also identified the optimal elasticity and cell adhesion peptides, which guide the
differentiation of osteoblasts from stem cells where the stem cells were cultured on the biomaterials
grafted with the cell adhesion peptides or ECMs and having the specific elasticity/stiffness.
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Fig. 2 Preparation of PVA-IA dishes grafted with
FN and CSI1. (A) Reaction scheme for PVA-IA
dishes grafted with FN and CS1. (B) Macroscopic
image of PVA-IA-6-CS1. (C) SEM image of a
cross-section of PVA-IA-6-CS1. The bar
represents 10 pm.
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Fig. 3 CFU fold expansion (CFU-GM and
CFU-GEMM colonies) observed in freshly
isolated HSPCs purified from UCB using the
Ficoll-Paque method followed by MACS (UCB),
or using HSCs following ex vivo expansion in
PVA-IA (left, white), PVA-IA-FN (middle column,
red), PVA-IA-CS1 (left column, blue), and TCPS
dishes at a seeding density of 450 HSCs/dish after
14 days.
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Fig. 4 H9 hESC culture on hydrogels grafted
with specific nanosegments after a five-day
culture. (a) hESC morphology on the soft
hydrogel with a 10 kPa storage modulus, (b)
hESC morphology on the middle soft hydrogel
with a 12-16 kPa storage modulus, (c) hESC
morphology on a relatively hard hydrogel with a
25 kPa storage modulus, and (d) hESC
morphology on a hard hydrogel with a 30 kPa
storage modulus.
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