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Human pluripotent stem cells including ES cells and iPS cells are considered to be powerful tool
for drug discovery and regenerative medicine, but there are many problems to be overcome. To
resolve the problems, we have to understand, verify and standardize the characteristic of human
pluripotent stem cells. However, evaluation criteria for accurately understanding, evaluating, and
ensuring safety the characteristic of each human stem cell lines including ES cells, iPS cells, and
even though mesenchymal stem cells have been established yet. Due to growing analyzing
technologies such as microarray and next generation sequencer, bio-big data including gene
expression profiles and comprehensive information on epigenome networks in the cells have become
available. Unfortunately, most of the evaluation methods of iPS cells using these huge amounts of
data are used for selective applications only for acquiring some specific markers, and most of the big
data is not utilized. It is undeniable that the character of stem cells is determined not only by the
function of limited genes, but also by cell type-specific genome and/or epigenome networks. Thus, in
order to accurately understand and evaluate the characteristics of pluripotent stem cells, it is
necessary to comprehensively analyze, test and evaluate various factors related to genome and/or
epigenome networks. Therefore, development of a method for analyzing bio-big data becomes needed.
In this study, we comprehensively analyze the genome networks based on various bio-big data (DNA
methylation, gene expression, histone modification, chromatin conformation, ubiquitin modification)
obtained from iPS cells, and have developed a novel cell evaluation system that discriminates
characteristics such as tumorigenesis and differentiation directivity of human iPS cells using
machine learning technology which is one of the artificial intelligence (AI) technology. Furthermore,
we are conducting research aiming to identify an epigenome network that determines the
characteristics of human iPS cells. In FY2016, Associate Professor Nishino (University of Miyazaki),
who is a research representative, has been working on sample preparation of human somatic cells,
embryonic carcinoma cells (EC cells), and iPS cells. These samples have been distributed to research
shareholders. In addition, genome-wide DNA methylation data of five samples (human somatic cells
and/or EC cells, and/or iPS cells) were obtained. Associate Professor Horike (Kanazawa University),
who is a research shareholder, obtained gene expression profile of three samples (human somatic
cells and/or EC cells, and/or iPS cells) distributed from University of Miyazaki. Associate Professor
Inuzuka (Tohoku University), who is a research shareholder, obtained comprehensive ubiquitinated
protein profile of three samples (human somatic cells and/or EC cells, and/or iPS cells) distributed
from University of Miyazaki. Associate Professor Horike (Kanazawa University) and head of office
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Okamura (National Center for Child Health and Development), who are research shareholders,
obtained comprehensive histone modification data of three samples (human somatic cells and/or EC
cells, and/or iPS cells) distributed from University of Miyazaki using ChIP-Seq. In parallel, Nishino
and Okamura introduced the existing bio-big data to the online machine learning platform, and had
been completed the parameter setting. Based on the whole-genome DNA methylation data, human
somatic cells and iPS cells could be accurately distinguished by use of the learning model of the pilot
version. The bio-big data obtained by each research shareholder was fed back to University of
Miyazaki and National Center for Child Health and Development for developing the machine
learning system. In conclusion, our research team achieved the acquisition of bio-big data planned
this year and the infrastructure for machine learning based on big-data has been prepared. In the
next year, we will accumulate continuously the bio-big data of human somatic cells, EC cells, and
1PS cells and will proceed with the construction of a novel cell evaluation system by machine learning.
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