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Elucidation of the pathophysiology in implantation failure caused by uterine factors

and development of new diagnostic and therapeutic tools
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Abstract

The mechanism of implantation failure has not been fully elucidated. This article shows the results of our research
team to elucidate the cause of implantation failure derived from uterine factors and discuss the direction of our future
research. Using genetically modified mouse models, we revealed that progesterone signaling and proliferation-
differentiation switching (PDS) in the peri-implantation endometrium are critical for the acquisition of uterine
receptivity during embryo apposition. We also found that the LIF-LIF receptor-STAT3 signaling axis controls embryo
attachment, and a hypoxia-inducible factor HIF2a and a cell cycle suppressor RB regulate embryo invasion. In the
human peri-implantation endometrium, we revealed that persistent epithelial cell proliferation, which means defected
PDS, is associated with implantation failure. As a new technique for recovery of implantation failure, we have
developed a decellularized matrix transplantation method that recovers uterine function by regeneration of myometrium.
Regarding adenomyosis causing implantation failure, miscarriage and preterm birth, KRAS mutations are frequently
observed in the lesion and eutopic endometrium, contributing to the formation of progestin resistance in adenomyosis.
We also found that uterine cellular senescence and mTOR signaling cause preterm birth which is prevented by the
administration of progesterone and an mTOR inhibitor. Thus, we have discovered the seeds of endometrial biomarkers
of implantation capacity, a medical treatment for adenomyosis and therapeutics to prevent premature birth. Based
on these findings, I would like to conduct translational research in the near future to help patients who suffer from

pregnancy-related diseases such as infertility, miscarriage and premature birth.
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