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B Whole mount staining
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Abstract

Although the development of assisted reproductive technology (ART) has been remarkable, the success rate of ART is still low at around
20%. One of the main causes is implantation failure. However, detailed mechanisms of human embryo implantation are still unknown and
no therapeutic approaches have been developed. Thus, the aim of this study is to recapitulate human implantation using human fetal and
maternal cells in vitro, and to develop a new treatment for implantation failure using human cell resource including human trophoblast
stem (hTS) cells. We optimized the 3D culture conditions for formation of hTS cell spheroids. Under these conditions, not only hTS
cells and human trophoblast organoids but also human endometrial epithelial organoids (hEMO) can be efficiently cultured. Co-culture
experiments of hTS cells and hEMO revealed that contact with hTS cells stimulates proliferation and glandular maturation of endometrial
epithelial cells. Furthermore, by modifying 3D culture conditions, we succeeded in generating improved type of EMO (AdvEMO) whose
spatial arrangement closely resembles in vivo human endometrium tissues. This organoid exhibited maturation by sex hormone treatment
and could include endometrial stromal cells. In the future, endothelial cells and immune cells will be added for further improvement of
modeling accuracy. These results are expected to contribute to the development of treatment strategies for implantation failure. Moreover,
the usefulness of hTS cells as a new cell resource to improve the pregnancy success rate, by promoting endometrial receptivity, has been

suggested. We would like to promote research for application in the future.
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