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In the fiscal year of 2016, we conducted experiments and analyses as initially planed and
obtained the following research outcomes.

Arima Group (G) and Hata G prepared highly purified cells from normal human placenta
and endometrium samples, and Sasaki G, Arima G, and Hata G performed whole genome DNA
methylation analysis, transcriptome analyses, histone modification analyses (on six modification
types), and small RNA analyses using the established protocols. Suyama G collected the data
generated by the three groups, processed them using the pipeline recommended by the
International Human Epigenome Consortium (IHEC), and submitted the quality-controlled data
to the public databases and IHEC Data Portal. To facilitate efficient data deposition, Suyama G
developed new programs that enabled efficient data coordination and metadata confirmation. In
this way, our team deposited a total of 13 complete epigenomes of highly purified placental and
endometrial cells. In the course of the study, Sasaki G and Suyama G discovered that software
updates in the Illumina Hiseq platform affect whole-genome DNA methylation data. To alleviate
the problem, Sasaki G determined the most reliable software version that is currently available,
and reported our important findings to the research community (BMC Genomics 2016).

Using the obtained epigenomic data, Arima G, Sasaki, G, and Suyama G identified genomic
regions showing placenta-specific differential DNA methylation depending on the parental origin.
The allelic differences in methylation lead to the discovery of new placenta-specific imprinted
genes in the human, of which orthologues are not imprinted in the mouse (Am. J. Hum. Genet.
2016). This work was listed as one of the series of papers contributed by IHEC in a special essay
published in Cell (Cell 2016; Sasaki, Arima, and Suyama are coauthors of the essay). Suyama G
also used the epigenomic data to categorize given genomic regions for functional annotation and
identification of tissue-specific enhancers. These studies will provide the basis for the elucidation
of the gene regulatory network in the human reproduction system and for the identification of
disease-specific epigenomic differences. Hata G further performed whole genome resequencing of
the endometrial tissue donors to reveal the effect of DNA polymorphisms on epigenomic
differences.

Regarding the disease samples, Arima G purified cytotrophoblast from the placentae of
pregnancy-induced hypertension, growth retardation, and 18 trisomy, and Hata G purified
epithelial and stromal cells from the tissues of endometriosis. Arima G, Hata G, Sasaki G
performed epigenomic analyses with these samples. Although it was difficult to purify cells from
the endometriosis tissues, the gene expression profiles did suggest that they were derived from
the correct endometrium-like tissues.

Lastly, Sasaki G and Arima G examined the epigenomic profiles of the human trophoblastic
stem (TS) cells established in vitro by Arima G and normal human extra-villous trophoblast.
Several differentiated cells, including EVT-like cells, derived from the TS cells in culture were
also studied. It was found that the TS cells and their derivatives had gene expression profiles
very similar to their in vivo counterparts. We will try to publish these important findings in the

next fiscal year.
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