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Abstract

Human pluripotent stem cells (hPSCs) have shown great utility in biomedical research in applications ranging from modeling the role
that genetic variation plays in disease, to their emerging use in cell replacement therapies. However, it is now widely accepted that female
hPSCs (both induced pluripotent stem cells and human embryonic stem cells) gradually lose normal dosage regulation of X-linked genes
during their culture. The erosion of dosage compensation results in aberrant X-linked genes expression status, similar to cancer and aging
cells. In this study, we dissect the molecular mechanisms underlying the erosion of dosage compensation in female hPSCs. We focused on
a novel large non-cording RNA, XACT, biallelically expressed from X-chromosomes and suggested as a key factor to regulate erosion of
dosage compensation in female hPSCs. We found that XACT activation during erosion proceeds is not observed in all female hPSC lines
analyzed. However, high passaged female hPSCs showed biallelic XACT expression in most of the cells. using genome editing technology,
we revealed that XACT dysregulation caused up-regulation of genes associated with neuronal development and trophoblast. Given that
XACT expression is limited to pluripotent cells such as preimplantation blastomeres, these results provide a novel insight of large non-

cording RNA into developmental regulation in human.
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