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The aim of this project is the development of bioinformatics infrastructure, which is
internationally accessible data storage and analysis system based on cell therapy trials in heart
failure. There is no international database of regenerative therapy for heart failure, because
it is relatively new area. Furthermore, it is not easy to collect the knowledge from the patients
of rare disease or orphan disease only in Japan. It has started to develop that the infrastructure
that enables to quickly share the disease information worldwide through the international database
construction. We: Japan and Finland achieved the bilateral cooperation such as iPS cell
establishment from patient, collecting samples, comprehensive gene expression analysis, which
contributes the bioinformatics infrastructure in worldwide setting.

The first year, 2014, environment to research of regenerative medicine using human iPS cell
was prepared. In Japan, it was approved to export cultured human cell or nucleic acid, following
security export control. We also learn how to establish iPS cells. InFinland, schema for Laboratory
Information Management System (LIMS) was created with Innovatics Ltd. Cloud-instance acquired for
high-performance computing was prepared with CSC Ltd. We also had kick—off meeting at Helsinki
in September, and shared the perception of procedure and each assignment of the research. In 2015
to 2016, peripheral blood—derived iPS cell was established from the patient of cardiovascular
disease. After evaluation of the quality, cardiomyogenic differentiation was induced using small
molecule. We found that active iPS—derived cardiomyocyte can be purified easily in a short time
by adhesion on a specific extra—cellular matrix. Furthermore, we collected nucleic acid from iPS
cells of before/after differentiation. In Finland, LIMS-Cloud interface was developed with

Innovatics Ltd. Furthermore, RNA-seq data—processing pipeline was developed with Institute for
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Molecular Medicine Finland (FIMM).

During this project, core researchers or young researchers of Osaka University visited
University of Helsinki constantly, discussed about regeneration therapy and bioinformatics. Young
medical doctor stayed Helsinki for 3 weeks, visited labolatory and hospital including practice,
and exchanged opinions. In the last year, 2016 symposium was took place in Osaka. Many researchers
both from basic research and clinical research were participated. Young researchers made
presentation and discussed actively in English. Finnish researchers also visited some laboratories
including iPS research in Japan. The results of our Japan-Finland collaboration were disclosed
as 14 original articles (including 2 co—authored), 4 review papers, 1 conference presentation
of co—presenter, 57 conference presentations (including 31 international conference presentation).
The knowledge derived from the research was applied for a patent from Japan. For international
application, Japan Science and Technology Agency (JST) supported us.

We believe that this project contributed making active researchers interaction and fostering
young researchers, through building international database infrastructure. Furthermore, if the
database works, it would accelerate the resolution of rare or orphan disease, drug screening,

drug repositioning, which may lead new knowledge and progress of science.
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