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Development of mature cardiomyocytes from human iPS cells
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Drug-induced cardiac arrhythmias have been a major reason for drug
withdrawal at late stage of clinical trials. Human induced pluripotent stem cell-derived
cardiomyocytes (iPS-CMs) are expected to be applicable to cardiac drug safety testing as research
tools. In the present study, our patch-clamp recordings and imaging with voltage-sensitive dye
revealed that iPS-CMs exhibited relatively depolarized maximum diastolic potential and lower
conduction velocity, suggesting an immature differentiation state of the IPS-CMs. We next
established our mathematical simulation in iPS-CMs and found that low expression of the
inward-rectifier potassium (IK1) channel is a determinant of spontaneous activity. We also fond that
transduction of KCNJ2, which encodes the IK1 channel, induced electrophysiological maturation of

iPS-CMs. Thus, our novel approach would provide new insights into the evaluation of drug-induced
caridiac toxicities in iPS-CMs.
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