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Regulatory mechanism of implantation receptivity by mechanical stimulation
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Abstract

The number of infants born after in vitro fertilization (IVF) has constantly increased due to the recent trend toward
delayed marriage and the progress of assisted reproductive technology (ART). However, the success rate of ART is only
about 20% because of the low efficiency of embryo transfer. Therefore, clarifying the molecular mechanism of embryo
implantation is an urgent issue to improve ART success ratio. Prostaglandins (PGs) are a group of lipid mediators
synthesized from arachidonic acid. PGs exert a wide variety of actions by acting on nine kinds of G-protein coupled
receptors that are specific for each PG. Previous studies suggested the essential role of PGs in embryo implantation
by using knockout mice for PG synthetic enzymes. However, it remains to be elucidated how PGs contribute to
the normal implantation. In this research, we found that multiple PG receptor-knockout (PGR KO) mice exhibited
reduced number of implantation sites. Moreover, the implantation abnormalities of PGR KO mice were rescued by
artificial uterine contraction. We then evaluated the uterine activity of Yes-associated protein (YAP), a key regulator of
mechanotransduction. As the result, we observed transient activation of YAP pathway before implantation periods in
wild-type mice, while this activation was defected in PGR KO mice. These results suggest that uterine contraction by

PG receptors enhances the implantation receptivity via YAP activation.

_13_



