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Title: Understanding the Role of Endometrial HomeoboxA10 in regulation of Embryo Implantation.
[bookmark: _GoBack]Embryo implantation is a crucial event in early pregnancy that requires the embryo to breach the tightly sealed uterine luminal epithelium without compromising tissue integrity. Despite its importance, the cellular mechanisms enabling this transient epithelial remodeling have remained poorly defined. We hypothesized that the dislocation of luminal epithelium for embryo invasion requires partial epithelial to mesenchymal transition (pEMT).
In our work, we demonstrate that luminal epithelial cells at the implantation site undergo a physiological partial epithelial-to-mesenchymal transition (pEMT) rather than a complete EMT. This process is characterized by epithelial cell flattening, loss of apico–basal polarity, reduced expression of epithelial markers such as E-cadherin and KRT8, and acquisition of mesenchymal traits including N-cadherin, while retaining epithelial identity. Importantly, these changes are spatially restricted to implantation sites, indicating a tightly regulated and localized process.
Mechanistically, we identify TWIST2 as a key transcription factor driving pEMT in luminal epithelial cells. We show that HOXA10, a homeobox transcription factor essential for uterine receptivity, maintains epithelial stability by repressing TWIST2 expression. Localized downregulation of HOXA10 at the embryo attachment site permits TWIST2 activation, leading to controlled epithelial plasticity and cell migration required for epithelial barrier breaching. Functional analyses using in vitro migration assays, trophoblast–epithelial co-cultures, and HOXA10 hypomorphic mice confirm that loss of HOXA10 enhances epithelial displacement and loosening at implantation sites.
In a subsequent study, we identify NLRP3 as a direct downstream target of HOXA10 involved in epithelial remodeling. Loss of HOXA10 induces NLRP3 inflammasome activation and GSDMD-mediated pyroptosis in luminal epithelial cells. Inhibition of NLRP3 impairs epithelial remodeling and embryo invasion. Together, these findings establish HOXA10-driven regulation of epithelial plasticity and pyroptosis as coordinated mechanisms that enable successful embryo implantation
