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Regulation of uterine_endometrial function using photogenetics and tissue
engineering: its possible therapeutic potential
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We developed uterine endometrial regeneration technology using
decellularized endometrial scaffolds (DES) and photoactivatable CRISPR/CAS9 (paCAS9)-mediated gene
editing system to regulate reproductive function in rodents. We showed that placement of DES
resulted in the regeneration of endometrium with delineated gland and luminal structures in rat
endometrium injury and defect models. Notably, the orientation of the uterine scaffold was important

for determination of the tissue topology and architecture of the regenerated uterus. We also found
that, in addition to the in vitro gene regulation by paCAS9-mediated gene editing, paCAS was able to
regulate uterine gene expression and reproductive functions including uterine embryo receptivity in
vivo in response to LED light irradiation. The results of this study provide basic knowledge and
technologies to develop a novel therapeutic concept and strategy for restoration and repair of
endometrial dysfunction, injury, and defect in humans.
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