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Three-dimensional human placental buds synthesized from induced pluripotent stem
cells for regenerative therapy that can restore placental function
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Human iPS cell-derived trophoblast-like cells, human amnion-derived
mesenchymal stem cells, and human umbilical vein endothelial cells were co-cultured to produce a
three-dimensional organ bud (mini placenta) that produces human chorionic gonadotropin (hCG).
Immunohistochemistry confirmed that three types of trophoblasts coexist and localize to this
mini-placenta. Therefore, the mini-placenta established in this study may be used as an in vitro 3D
model that reflects trophoblast differentiation during placenta formation. This mini-placenta has

also been confirmed to engraft immunodeficient mice and might be used as an in vivo model of
placental formation.
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