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Collection of peripheral blood from many patients over a long period of time has 
resulted in the establishment of a library composed of more than 4400 immortalized 
B cell lines, which have been used to identify mutated genes responsible for con-
genital heart defects (CHD). Because of the current progress in induced pluripotent 
stem cell (iPSC) technology and the ability of these iPSC lines to differentiate into 
cardiomyocytes, we started a project to establish an in vitro cardiac disease model 
using patient specific-iPSC-derived cardiomyocytes. As part of this project, we have 
established more than 20 iPSC lines from patients with CHD and from normal con-
trols. All generated iPSC lines expressing pluripotent stem cell marker genes and 
proteins were alkaline phosphatase-positive. After reprogramming, the mutated 
genes were not altered and normal karyotypes were observed; Epstein–Barr viral 
genes were also not expressed. Most iPSC lines were confirmed to be able to dif-
ferentiate into ectoderm, mesoderm and endoderm in vivo, indicating that we had 
successfully established iPSC lines. These iPSC lines were then induced to differ-
entiate into cardiomyocytes. Most of these iPSC lines were observed to differentiate 
into beating cardiomyocytes, with some diversity in cardiomyocyte differentiation 
among the cell lines. In this study, we examined the effect of serial dilutions of 
agents on early stages of cardiomyocyte differentiation. In a floating culture system, 
varying concentrations of Activin A (0–10 ng/mL) and BMP4 (0–10 ng/mL) with 
FGF-2 (5 ng/mL) in StemPro 34 (ThermoFisher Scientific, Waltham, MA) medium 
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were used to induce mesoderm formation. The optimum concentrations of the 
agents for cardiomyocyte induction in iPSC lines were varied; 0–5 ng/mL Activin A 
and 1.25–10 ng/mL BMP4 were generally effective. We further investigated some 
additives for enhancement of embryoid body (EB) formation, and hyaluronate and 
Matrigel (BD Biosciences, San Jose, CA) addition relatively improved EB forma-
tion. Induction of functioning cardiomyocytes was associated with the ability to 
form appropriately sized EB in floating culture. Thus, further studies are required to 
improve the cell differentiation ability in some iPSC lines for establishment of sta-
ble disease models using patient-specific iPSC-derived cardiomyocytes.
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