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Establishment of a new methodology for inducing early embryo-like structures
from stem cells
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We have developed a system that can generate artificial substance
concentration gradients with high spatial and temporal freedom in organoids culture. Using this
system, morphogen factors such as BMP, Wnt, Activin, etc. were locally applied under imaging. As a
result, we succeeded in inducing ESC-derived organoids with a primitive streak-like structure. The
induced organoids exhibited a structure similar to the early embryo, in which the tissues derived
from the three germ layers were orderly positioned. Additionally, it was revealed by calcium imaging

and statistical analysis that the future differentiation patterns can be predicted from a pattern
of spontaneous intracellular calcium transients in a early differentiating ESC aggregate.
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