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Investigation of the molecular mechanism involving the transdifferentiation of
human embryonic stem cells into extraembryonic lineage
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Little is known about the epigenetic mechanisms of the first cell fate
commitment in humans. We show that naive human embryonic stem (ES) cells can transdifferentiate into
trophoblast stem (TS) cells, but primed ES cells cannot. Our transcriptome and methylome analyses

reveal that a primate-specific miRNA cluster on chromosome 19 (C19MC) is active in naive ES cells
but epigenetically silenced in primed ones. Moreover, genome and epigenome editing using CRISPR/Cas
systems reveal that C19MC is essential for the maintenance of TS cells and activation of C19MC
allows the derivation of TS cells from primed ES cells. Thus, we reveal that C19MC activation
confers differentiation potential into trophoblast lineages on human ES cells. Since C19MC is
exclusively expressed in the placenta after implantation, we propose that silencing of C19MC in the
epiblast lineage may function as an epigenetic barrier preventing ectopic differentiation of
trophoblast cells.
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