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The aim of this project is the development of in vitro screening system by using disease specific
1PS cells to discover new drugs for treating cardiac disease. Cardiotoxicity is a severe side effect
of drugs that induce structural and electrophysiological changes in cardiac muscle cells. Current
methods for predicting cardiotoxicity are mainly based on combination studies of cell lines
expressing ion channels and animal models. Human iPSC-derived cardiomyocytes are emerging
as potentially more predictive alternatives, particularly for the early phases of preclinical research.
We aimed to establish several lines of disease specific iPS cells from the patients with genetic
cardiac disorder, induce cardiomyocytes (iPS-CM) and integrate them into two or three
dimensional cell architecture, as well as analyzing their genetic background and identification of
responsible gene(s). The artificial tissues constructed by iPS-CM will be useful to efficient drug

screening or drug repurposing

Current year, we performed the following studies;
1. Efficient derivation of cardiomyocytes from disease specific iPS cells
2. Development of in vitro model system of cardiac fibrosis
3. Identification of causal gene mutation from hereditary cardiomyopathy patients as candidates
of iPS cell establishment cases
(3-1) Genome analysis for the 4 cases
(3-2) Identification of responsible mutations
(3-3) Mutation function analysis and compound screening
Generation of iPS cells from somatic cells.
Differentiation of iPS cells into cardiomyocytes.

Functional and morphological analysis of the healthy or disease-specific 1iPS-CM
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Evaluation of the efficacy of “Pirfenidone (drug for treating idiopathic pulmonary fibrosis)” on

healthy iPS-CM, using a high-throughput screening system



8. Consutoraction of long-term imaging method of calcium transient in iPS-CM

Development of in vitro cardiomyocyte tissues for an extracellular matrix assay
10. Development of in vitro cardiomyocyte tissues for an angiogenesis assay
11. Generation of functional Cardiomyocyte induction from human iPSCs by the defined factors
12. Generation of functional Ventricular cardiomyocytes from human iPSCs by the cooperative

function between transcription factors and ncRNA
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