NOX4 is the main NADPH Oxidase involved in trophoblasts
differentiation of human induced pluripotent stem cells
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The trophectoderm tissue plays a major role in embryonic implantation and formation of the
maternal-fetal interface during pregnancy. Defective trophoblast development is associated
with a variety of pregnancy complications including preeclampsia, fetal intrauterine growth
restriction, and preterm birth, posing severe health risks to both the pregnant woman and
her fetus. Studies suggested oxidative stress, a condition characterized by an imbalance
between reactive oxygen species (ROS) production and antioxidant defenses, as an
emerging cause of trophoblast dysfunction. However, the source of such ROS is not yet
elucidated. The main obstacle of such research is the lack of accurate models and the
technical limitations regarding the measurement of ROS, and the identification of the source
of ROS. The discovery, that human pluripotent stem cells can be differentiated into
trophoblast cells, has allowed new area of investigations in human trophoblast development.
Taking advantage of this, two iPSC-lines (N7-iPSCs and Epi-iPSCs) were differentiated into
trophoblast cells using an established protocol. Both iPSC-lines efficiently differentiated into
trophoblasts as revealed by the co-expression of the trophoblast marker cytokeratin-7 and
the transcription factors associated with the emergence of trophoblast such as GATA3 or
TFAP2C. iPSC-derived trophoblastic cells showed a 120-fold increase of B-hCG secretion
compared to undifferentiated iPSCs. Regarding NADPH oxidase (NOX) expression, we
found that trophoblast cells derived from both iPSCs did not express NOX71, NOX2, NOX3
and NOX5 but only NOX4. NOX4 protein was not detected in undifferentiated iPSCs but
highly expressed in iPSC-derived trophoblast cells. A~2-fold increase of H.O, production
was found in trophoblast cells compared to undifferentiated iPSCs. NOX4 activity was
further confirmed by studying the effect of antioxidants and NOX inhibitors. Apocynin, an
antioxidant, reduced by ~65% H20> production by iPSC-derived trophoblast cells. Similar
results were found with the antioxidant Trolox. Diphenylene iodonium, an inhibitor of all
NOX-isoforms, reduced H>O, production by ~61% at 10 uM. Finally, GKT137831 reduced
H202 production by iPSC-derived trophoblast cells even at 1 uM concentration (~-55% of
H>0, production compared to untreated cells). Altogether, these results support the idea
that NOX4 is the main NOX-isoform responsible for ROS generation by trophoblast cells
derived from human iPSCs.
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