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Elucidating X chromosome regulation in human cells
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In this study, we tried to establish female human induced pluripotent stem

(iPS) cell lines with two X chromosomes active (XaXa) to elucidate X chromosome regulation in humans
cells. To generate XaXa hiPS lines reproducibly, we optimized a culture condition using mouse
pluripotent stem cells. We found that self-organizing 3D floating cysts emerged under one condition
tested. The cysts exhibited a blastocoel-like cavity. Their outer cells expressed trophectoderm (TE)

lineage markers, and inner cells expressed pluripotency markers. Thus, they resemble natural
blastocysts. We named the cysts induced blastocyst-like cysts (iBLCs). When transplanted to
pseudopregnant mouse uteruses, they implanted in the uteruses. Then, they induced decidualization
and exhibited growth and development before resorption. These results demonstrate that they are
implantation-competent. iBLCs may contribute to the understanding of molecular mechanisms that
underpin totipotency, embryogenesis, and implantation.
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