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Endoderm lineage plays important roles in the cardiac development. Despite studies on the generation of cardiomyocytes (CMs) from human embryonic stem cells (hESCs) with serum and various growth factors, these methods not only carry the risk of potential pathogen contamination and increased immunogenicity but also were unclear with regard to the rate or yield of generation of contracting-CM phenotypes. Accordingly in this study, we sought to develop a serum-free culture system with conditioned medium of endoderm lineage cells derived from hESCs (hESC-Endo-CM) that enables to overcome the pathogen contamination and highly enrich contracting CMs from hESCs. First, hESC-Endo-CM was obtained by Activin A induced AFP-expressing cells derived from hESCs in two dimensional (2D) directed differentiation system. Next, hESCs were cultured as hEBs in Stempro 34 medium for 5 days and plated on Matrigel-coated dishes in the same medium supplemented with hESC-Endo-CM. Contracting CMs appeared around day 17-21 and almost 50% of the hEBs cardiac troponin T and sMHC over 10 days. Electrophysiologic studies demonstrated that the isolated CMs showed each of the 3 major action potentials types (nodal,atrial and ventricular). Especially, a highly enriched ventricular-CM were observed among them (>78%). Here, we developed a serum-free culture condition to differentiate hESCs into mature CMs with hESC-Endo-CM. Taken together, our system will provide a novel and efficient option togenerate CMs from hESCs, and should facilitate the the use of the cells for in vitro and in vivo application.

