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We are aiming to disclose genetic and epigenetic hierarchies distinguishing pluripotent and trophoblast stem cells
and to apply this achievement for establishment of human trophoblast stem (TS) cells. For this purpose, we
performed the analysis of the transition of transcription factor network along the transition of embryonic stem (ES)
cells to TS cells and the impact of epigenetic regulation on the transition, as well as the analyses of human ES cells
and monkey trophoblast cells. Niwa group collected the samples during the transition of ES cells to T'S
cells under the standardized condition and performed chromatin immuno-precipitation with massive
parallel DNA sequencing (ChIP-seq) analyses for ES-specific (Oct3/4, Sox2) and TS-specific (Cdx2,
Eomes and EIf5) transcription factors. Among them, the quality of the data was poor for Elf5, which
might be due to low Ab affinity. To overcome this trouble, a new ES cell line carrying Ty1 epitope in
the Elf5 allele was made by Crispr/Cas9-mediated knock-in strategy, and these ES cells were applied
for ChIP-seq analysis of Elf5. In addition, the inducible knockout ES cells for Setdbl, G9a and Eed ,
as well as Dnmt1/Dnmt3a/Dnmt3b triple inducible KO ES cells that was newly produced, were
adopted for the transition to TS cells with Cdx2GFRh and MerCreMer. Ko group analyzed the
transcriptome data of human ES cell lines that carry inducible transgenes for 700 transcription
factors. Multiple transcription factors were selected for their potential to induce expression of

trophoblast-related genes, and the abilities of their combinatorial overexpressions to activate the



trophoblast markers CDX2 and HAND1 were assessed in human ES cells. As the result, a specific
combination was identified. Tanaka group analyzed CyTRF cells derived from cynomolgus monkey
blastocysts. The analysis of RNA-seq data was performed with Dr Stanford. As the result, it was
confirmed that CyTRF cells are the cells in trophectoderm lineage. These CyTRF cells undergo
differentiation to extra-villus trophoblast and syncytiotrophoblast in the particular culture condition,
indicating that they are macaque trophoblast progenitor cells. The analysis of DNA methylation of
the samples during the transition of ES cells to TS cells under the standardized condition was
performed by PBAT method.
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