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This project aims the standardization of epigenome analysis in the aspect of both a sample
preparation of ChIP-seq data and a computational technology, by 1) searching novel epigenome
markers, 2) developing oligoclonal antibodies for epigenome analyses, 3) establishing analysis method
for low amount inputs, and 4) implementing large-scale epigenome analysis of human vascular
endothelial cells as a part of the international human epigenome consortium (IHEC) project.

Prof. Kimura (Titech) et al. have achieved monoclonal and/or oligoclonal antibodies with the highest-
specificity for five histone modifications (H3K4me3, H3K27ac, H3K27me3, H3K36me3, H3K9me3).
For all these antibodies, Prof. Shirahige (Tokyo univ.) et al. have developed the efficient sample
preparation method for low-input ChIP-seq analysis (10,000~ cells) based on IVT amplification. Based
on this platform, Prof. Wada (Tokyo univ.) et al. acquired comprehensive epigenome dataset for human
vascular endothelial cells (so far 11 cell types, 49 donors and 337 samples, 2.6 TBytes in total). We
adopt thorough quality assessment with various metrics in addition to IHEC standards (e.g., bacterial
contamination, GC bias and correlation coefficient among samples with same antibodies), and have
released on the web platform developed by Dr. Mitsuyama (AIST) et al.

By integrating these histone modification data and other assays such as gene expression, DNA
methylation and chromatin looping data, we implemented large-scale comparative egigenome
analyses of human vascular endothelial cells. To overcome variations among individuals and condition
of sample acquisition, we developed a new computational method that normalizes read profile based
on signal-to-noise ratio of each sample with limiting the regions investigated to consistent active
regulated regions among same cell types. As a result, we could find that 1) there are 11,563 vascular
cell-specific enhancers, among which 30% were distally located, 2) enhancer sites are effective to
classify samples into each vascular cell type compared with promoter sites, and 3) cell-type specific
genes which are regulated by multiple enhancer sites. These finding facilitates to the elucidation of
the mechanism of diseases such as subarachnoid hemorrhage, contribution to clinical fields such as
the success rate of blood vessel bypass surgery and the identification of cell differentiation markers
of 1PS cells.
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