Design of Cell-recognizable Nanobiomaterials for Es/iPS Cells Proliferation and Differentiation -Concept of Single-cellular Cooking Plate for Regenerative medicine-
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Over the last 35 years, synthetic biomaterial design has demonstrated an unquestionable potential for use as extracellular microenvironment to mimic the regulatory characteristics of natural extracellular matrices (ECMs) and growth factors, both for regenerative medicine and tissue engineering. The complexities associated with natural materials, including complex structural composition, purification, immunogenicity and pathogen transmission have driven the development of synthetic biomaterials for use as 2D or 3D extracellular microenvironments [1]. Our recent advances include artificial extracellular matrix formed by immobilizing cell-recognizable molecule (e.g., E-cadherin and N-cadherin) [2] [3], or growth factors such as leukocyte inhibitory factor (LIF) [2] for ES cell proliferation and differentiation. E-cadherin is essential for tissue morphogenesis and maintenance of organized solid tissues. We found that mouse embryonic stem (ES) cells cultured on chimera protein (E-cad-Fc)-coated surface had unique single cell morphology, higher proliferative ability and transfection efficiency than those grown under conventional conditions. Moreover, current in vitro cell cultivation strategies in presence of soluble growth factors are not optimal for stem cell proliferation and differentiation studies where frequent media changes are required. We showed that immobilized LIF and E-cadherin can maintain ES cells efficiently with lower dependency of ES cells on LIF. In addition to ES cell proliferation, N-cad-Fc and E-cad-Fc immobilized ECM can be used to induce efficient neural and hepatic differentiation at a single cell level. In summary, precise control over extracellular microenvironment using engineered ECM would be useful to fulfill the huge demand of cells for transplantation in regenerative medicine for development of bioartificial organs as single-celluler cooking plate.
