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Fuchs Endothelial Corneal Dystrophy (FECD)
is an age-related genetically complex disease ch
aracterized by increased oxidative DNA dama
ge and progressive degeneration of corneal end
othelial cells (HCEnCs). FECD has a greater in
cidence and advanced phenotype in women, su
ggesting a possible role of hormones in the sex-
driven differences seen in the disease pathogene
sis. In this study, catechol estrogen (4-OHE?2), the
byproduct of estrogen metabolism, induced gen
otoxic estrogen-DNA adducts formation, macro
molecular DNA damage, and apoptotic cell dea
th in HCEnCs; these findings were potentiated
by menadione (MN)-mediated reactive oxygen
species (ROS). Expression of NQOI, a key enzy
me that neutralizes reactive estrogen metabolit
es, was downregulated in FECD, indicating HC
EnC susceptibility to reactive estrogen metaboli
sm in FECD. NQO1 deficiency in vitro exacerba

Loy UREESC

|, DNAZ A=Y BLOBILA MV AZERTEIA b
B % F R ERENQOIAFuchs
AENEY A a7 4 —D BB 5%

WHERRY BReRE B & KA

ted the estrogen-DNA adduct formation and loss
of cell viability, which was rescued by the supple
mentation of N-acetylcysteine, a ROS scavenger.
Notably, overexpression of NQOI1 in HCEnCs tre
ated with MN and 4-OHEZ quenched the ROS fo
rmation, thereby reducing the DNA damage and
endothelial cell loss. This study signifies a pivot
al role for NQOI in mitigating the macromolecul
ar oxidative DNA damage arising from the inter
play between intracellular ROS and impaired en
dogenous estrogen metabolism in post-mitotic oc
ular tissue cells. A dysfunctional Nrf2-NQO1 axis
in FECD renders HCEnCs susceptible to catech
ol estrogens and estrogen-DNA adducts formati
on. This novel study highlights the potential role
of NQOI1-mediated estrogen metabolite genotoxi
city in explaining the higher incidence of FECD
in females.
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