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The establishment of bioassay system with
induced pluripotent stem (iPS) cell for the screening of
the de-methylating activity of the genome

Tomokazu Fukuda
Graduate School of Agricultural Sciences, Tohoku University

The various food-derived functional compounds, such as resveratrol, have the potential
to contribute to the prevention of the human cancers. These anti-tumorigenic compounds
are expected to involve within the various types of foods, however, it is difficult to discover
the new compounds, due to the difficulty of the bioassay for the anti-tumorigenic activity.

The recent progress of the cancer research explored that the increased methylation
of the genome is commonly observed in the malignant cancers. The methylation of the
genome is obviously observed in the promoter region, which regulates the gene expression.
The increased level of the methylation in the promoter region is known to result in the
inactivation of the transcription of the genes. The inactivation of the anti-oncogenic
protein, such as p53, is expected to induce the more malignant cancers. The low molecular
compounds, which have the biological activity to induce the de-methylation of the
genome is called as de-methylating reagents. As one of the representative de-methylating
reagents, 5-aza-2’-deoxycitidine (5-aza-dC) is frequently used. To be noted, 5-aza-dC was
reported to have strong anti-tumorgenic effect to the Multiple Myeloma, and 5-aza-dC
was authorized as anti-cancer drug by Food and Drug Administration (FDA) in the United
States. Therefore, if we screened the unknown low molecular compounds based on the de-
methylating activity, the new candidate low molecular compounds for the anti-cancer drug
would be obtained from the natural derived mixtures.

In this study, we focused on the high methylating activity of the iPS cells. When we
introduced the exogenous gene and promoter into the iPS cell, the introduced exogenous
promoter is commonly inactivated due to the methylation in the iPS cell. The screening of
the low molecular compounds, which induces the recovery of the inactivated genes during
the establishment of iPS cells, will enable us to identify the new leading chemicals for the
de-methylating activity of the geneome. We established the induced pluripotent stem cells,
which have the fluorescence marker. Furthermore, we found out the combination of the
differentiation inhibitors (PD0325901 and CHIR99021) allows us to efficiently maintain
the iPS cell without the adaptation of the cells. In addition, we obtained the preliminary
data after the treatment of demethylating compound, 5-aza-dC. Our results suggested that
the combination of the efficeint differentiation system of iPS cell and the treatment of the
demethylating compounds enables us to screen the leading conpounds for the anti-cancer
drugs.



