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Elucidation of the novel function of trophoblast DROSHA as a novel therapeutic
strategy for preventing congenital viral infection
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We performed fCLIP-seq of terminal chorionic villi from full-term placenta
to investigate DROSHA-binding RNAs. In villous trophoblasts, DROSHA initiated miRNA biogenesis by
cleaving pri-miRNA hairpins as canonical substrates, thereby generating antiviral C19MC miRNAs.
fCLIP-seq also demonstrated DROSHA-binding RNAs other than miRNAs, providing insight into their
functions in RNA metabolism. In vivo immunohistochemical analysis revealed that in villous
trophoblasts, DROSHA was abundant in the cytoplasm. In vitro, DROSHA translocated to the cytoplasm
in response to Sindbis virus (SINV) infection of BeWo trophoblasts and clamped SINV genomic RNA. Our

results suggest that in villous trophoblasts, DROSHA mediates recognition of viral RNA and
contributes to antiviral defense, thereby supplementing the antiviral IFN and C19MC miRNA systems.
Our findings provide insight into the antiviral function of DROSHA in villous trophoblasts in the
human placenta.
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Trophoblast cell line BeWo cell-derived nanoparticles contain a large amount of placenta-specific microRNAs and modify the
gene expression of recipient immune cells (T lymphocyte cell line Jurkat cells).
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