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Revealing the mechanisms by which double-stranded RNA damages the syncy-

tiotrophoblast fusion and differentiation
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Abstract

The placenta plays a central role in maintaining pregnancy and growing the fetus. The impairment of this pregnancy-
specific organ is associated with some serious pregnancy complications, such as Small for Gestational Age (SGA)
and Hypertensive Disorders of Pregnancy (HDP), which cause severe damage to both mother and fetus. The placental
functional cells, the syncytiotrophoblast, and its precursor cell, cytotrophoblast, are responsible for immune tolerance
as well as biological defense responses in the placenta, and disruption of the differentiation process of cytotrophoblasts
into the syncytiotrophoblast can impair the formation and function of syncytiotrophoblast, which in turn causes
placental dysfunction. However, the precise mechanism of this phenomenon is unclear. In this study, we sought to
elucidate whether innate immune responses of the trophoblasts affect the differentiation of cytotrophoblasts into the
syncytiotrophoblast, and it causes pregnancy complications. Screening the innate immune receptors expressed on a
primary syncytiotrophoblast model derived from the human term placenta revealed the specific expression of functional
double-stranded RNA receptors. We found that double-stranded RNA downregulated the expression of fusogenic
genes and the production of human chorionic gonadotropin production, suggesting the impairment of cytotrophoblast
differentiation. Furthermore, we showed that administering double-stranded RNA to pregnant mice reduced the fetal
and placental weight. These findings indicate that double-stranded RNA may cause pregnancy complications by
impairing trophoblast differentiation by activating innate immune receptor signaling. Further studies on the relationship
between virus-derived or endogenous double-stranded RNA and pregnancy complications are warranted.



