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The aim of this study was to contribute to the International Human Epigenome Consortium (IHEC) which will
comprehensively characterize the standard epigenome profiles of multiple normal cell lineages (1000 epigenomes)

from different human populations (http://www.ihec-epigenomes.org/). We also intended to develop original

techniques to analyze epigenome profiles. In particular, we obtained reference epigenome data consisting of the
results of whole-genome bisulfite sequencing (WGBS), chromatin immunoprecipitation-sequencing (ChIP-seq) and
RNA-seq of quality normal epithelial cells of the digestive organs purified form multiple Japanese people and
disclosed such data in National Bioscience Database Center (NBDC) and the IHEC Data Portal which are
international research bases. We distributed our original epigenome analysis techniques both within and outside Japan
and encouraged the use of the IHEC data for basic and clinical epigenome researches.

Many researchers in Kanai group in National Cancer Center and Keio University, Shibata group in National
Cancer Center, Ito group in Kyushu University and Suzuki group in the University of Tokyo shared samples and data
and promoted this study in collaboration with each other. Kanai purified normal hepatocytes, hepatitis virus-positive
hepatocytes, digestive epithelial cells of the large intestine, epithelial cells in the stomach and renal tubules from
surgically resected materials in National Cancer Center Hospital (purity rate: 94-99%). Shibata sequenced the
libraries generated by Ito using post-bisulfite adaptor-tagging (PBAT) method which had been originally developed
by Ito et al. Ito mapped the results of WGBS using his original mapping pipeline, Bmap. Shibata also performed
whole genome sequencing in a part of samples. ChiP-seq was collaboratively performed by Kanai and Suzuki.
Shibata performed RNA-seq. Kanai interpreted the biological significance of epigenome data and analyzed
correlation between genome-epigenome data. Suzuki not only deposited all data in NBDC and the IHEC Data Portal
but also constructed original database, DBJHEC, for promoting epigenome researches.

With respect to development of original techniques, 1to optimized PBAT method and newly developed analysis
methods of targeted methylome, 5-hydroxymethylcytosine and chromatin accessibility, and Shibata tried analyses
using the third generation sequencer and single cell RNA-seq. Several Kits based on the concept of PBAT have been
commercialized and advantages of PBAT and target methylome methods are now internationally recognized. Kanai

et al. participated in working groups of IHEC and many researchers in this them annually attended meetings of IHEC.
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http://www.ihec-epigenomes.org/)

Kanai jointly hosted the sixth annual meeting IHEC with AMED: IHEC 2015 Tokyo was a great success with 244
participants. In addition, Kanai managed CREST B team web page and made efforts for outreach activities.

At the end of May 2017, reference epigenome data sets of 20 purified cells (20 epigenomes) have been disclosed
in NBDC and the IHEC Data Portal and those of 16 cells (16 epigenomes) are waiting for the final QC before
disclosure. Additional 15 epigenomes are now being obtained (51 epigenomes in total). Personal differentially
methylated regions (pDMRs) were frequently observed in the vicinity of single-nucleotide polymorphisms,
insertions/deletions and copy number variations in purified normal hepatocytes, suggesting the possibility that
genome-epigenome crosstalk may participate in personal variations of the phenotype of normal hepatocytes via gene
expression variations. Comparison of epigenome profiles between purified normal and diseased cells deposited in
the IHEC Data Portal will facilitate understanding of molecular background of human diseases, such as cancers and

neuronal, metabolic and immune disorders.
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