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(FEX) 18-
We focused on the eutopic endometrium, believed to be the origin of both endometriosis and adenomyosis. We integrated
genomic and three-dimensional structural analysis to elucidate the mechanisms underlying the development of these disorders.
In particular, we aimed to identify molecular signatures in the eutopic and ectopic endometrial epithelium that could provide
predictive markers and inform the development of preventive strategies.
To generate molecular evidence supporting the hypothesis that eutopic endometrial tissue is the source of both endometriosis
and adenomyosis, we performed comparative genomic analysis on paired eutopic and ectopic endometrial samples. We
collected and preserved samples from 90 cases of endometriosis and 40 cases of adenomyosis. Among endometriosis cases,
77 had sufficient epithelial cells for analysis, and 18 provided paired samples of eutopic and ectopic endometrial tissue. For
adenomyaosis, paired normal endometrium was obtained in all 40 cases, with multi-regional sampling of adenomyotic lesions.
Notably, 7 cases yielded simultaneous samples of adenomyaosis, ovarian endometriosis, and eutopic endometrium.
From 23 adenomyosis cases, we selectively obtained 44 epithelial, 13 stromal, and 57 eutopic endometrial epithelial samples
using laser microdissection. Genomic analysis revealed that KRAS mutations were the most frequent alterations in
adenomyotic epithelium. Interestingly, KRAS mutations were also present in the eutopic endometrial epithelium from the
same adenomyaosis cases, suggesting a shared mutational origin. These results support the notion that cancer-related genetic
alterations, particularly in KRAS, are implicated in adenomyosis pathogenesis. Our manuscript describing these findings is
currently under peer review.
To enhance analytical depth, we revised our laser microdissection protocol for endometriosis samples to allow concurrent
extraction of DNA and RNA from endometrial tissue. This development enables future investigation of allele-specific gene
expression profiles in both disorders.
In parallel, we completed tissue clearing of 296 endometrial specimens, followed by high-resolution imaging. We confirmed
that DNA extracted from post-clearing tissue was significantly fragmented compared to DNA extracted from frozen tissue.
Nevertheless, we successfully generated single-molecule sequencing libraries from these samples. Sequencing of cleared
tissues from adenomyosis cases has been completed, and whole-genome analysis is currently underway to map the spatial
distribution of mutations from the endometrium to the myometrium.
Additionally, we established organoids from normal endometrial tissue in 14 cases and successfully cultured organoids from
single glands in 5 cases. Organoids retained the same mutational profiles as their source glands, and these mutations remained
stable through serial passaging. Using CRISPR-Cas9, we introduced KRAS G12V mutations into two organoids; however,
off-target effects prompted a shift toward alternative genome editing approaches to establish KRAS-mutated models more
precisely.
Finally, we identified and recovered glandular structures from both retrograde menstrual blood and vaginally discharged
menstrual blood. DNA extraction was successfully performed on glands in vaginally expelled blood, but DNA from retrograde
flow samples proved challenging to isolate. These findings suggest that retrograde endometrial ducts may represent viable
sources for ectopic implantation, yet technical hurdles remain for molecular characterization.
Through a combination of genomic, transcriptomic, and three-dimensional structural analyses, we have generated substantial
evidence supporting the hypothesis that the eutopic endometrium is the cellular and molecular origin of both endometriosis
and adenomyosis. Our data reveal clonal persistence of mutated glands, the structural basis for lesion formation, and the
functional role of KRAS mutations in disease development. This study establishes a foundation for developing molecular
diagnostics and preventive interventions based on endometrial profiling. Moving forward, integration of allele-specific
expression and spatial mutation mapping will provide additional insight into disease pathogenesis and offer new therapeutic
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