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Human induced Pluripotent Stem Cells

JeiEPE% A S Thanks to the induced pluripotent stem cell (iPSCs) technology, we are now able to
obtain patients' own pluripotent stem cells that are capable of differentiating into any target cell
types. Mass scale production of functional cells such as hepatocytes from iPSCs will facilitate
drug screening, understanding liver disease model and regenerative medicine. However, highly
efficient differentiation of fully functioning hepatocytes from iPSCs remains major challenge
under conventional two-dimensional culture system. Here, we established a scalable and
three-dimensional (3-D) culture system for producing mature hepatocyte-like cells from human
iPSC-derived hepatic endodermal cells(PSC-HE) combined with a EZ SPHERE(R)IWAKI)
micro well plate. Human iPSC-

HEs were directly differentiated from iPSC by a reported two-step protocol by the sequential
addition of various cytokines. Dissociated hepatic endoderm cells were plated on to a micro well
plate, which has more than 1000 spots per 60mm well. After the micro pattern optimization,
human 1PSC-HEs successfully interacted together in a 3-D manner, and homogenously formed
over 1000 spheroids/well in a 6 well format after two days culture. The diameter of each spheroid
is around 200pm, which could be transplantable via systemic infusion into recipient circulation.
After the extended hepatic differentiate on culture, cells in spheroids differentiated into mature
hepatocyte-like cells based on gene expression studies. Notably, the expression levels of
1PSC-derived hepatocyte-like cells in our culture system were much higher than that of cells
underwent conventional two-dimensional culture protocol, suggesting the importance 3-D
cellular interactions at progenitor stage in efficient hepatic differentiation. Taken together, we
successfully established an efficient and scalable 3-D culture system for producing functional
hepatocyte-like cells from human iPSCs in large quantities at one time. Although more studies
are needed to evaluate these hepatic spheroids' functions including

protein production, drug metabolism and therapeutic potency after portal infusion, overall our
3-D mass scale culture platform will provide a unique opportunity to study human disease
modeling, and supply a drug-screening platform, but also revolutionize the future paradigm of
regenerative medicine by way of in vitro-derived hepatic spheroid transplantation for treating

the patients with end stage organ failure.
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