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Our lab has identified the mutated genes responsible for congenital heart defects (CHD) using immortalized
B cell lines established from the patient’s blood. Using animal models, we have investigated how the mutations
cause disease. However, because of the progress in induced pluripotent stem (iPS) cell technology, it would be
better for us to use iPS cell-derived cardiac cells instead of mouse models. Therefore, we have established iPS
cells from patients with long QT syndrome (LQTS) and sick sinus syndrome (SSS) and from normal controls.
All established iPS cells expressed octamer-binding transcription factor-4 (Oct4), T-cell receptor alpha-1-60
(TRA-1-60), stage-specific embryonic antigen-4 (SSEA4), and Nanog genes and proteins and were alkaline
phosphatase-positive. The mutated genes were not altered after reprogramming. Moreover, Epstein-Barr (EB)
viral genes were not expressed after reprogramming. These results suggest that cardiac cells, such as cardiomy-
ocytes, derived from iPS cells reflect the mutations of specific diseases and have no artifacts from the EB virus.
Therefore, iPS cell-derived cardiac cells can be used as a powerful tool in in vitro disease models.
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Fig. 1 A photographic image of iPS cells derived
from B cells of a patient with LQTS
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Fig. 2 Established iPS cells (#1 and #2 from nor-
mal controls, #3, #4, and #5 from patients
with SSS, and #6 from a patient with LQT)
are positive for alkaline phosphatase
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Fig. 3 Established iPS cells (left 4 panels are from
#3 and right 4 panels are from #6) express
TRA-1-60 (A), SSEA4 (B), Nanog (C), and
Oct4 (D) proteins
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Fig. 4 Teratoma formation using #4 iPS cells

Teratoma tissues were removed from the testes
of mice with severe combined immunodeficiency
and fixed, sliced, and stained with hematoxylin and
eosin. The left panels show lower magnification
and the right panels show higher magnification of
the boxed area (bar scale: 100um). All three germ
layers were developed.
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Fig. b Karyotype analysis using #4 iPS cells. No abnormalities were observed
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Fig. 6 Gene expression of the embryonic stem and viral genes in established iPS cells

Upper Panel: Embryonic stem gene expression was observed in the iPS cells established from immortalized patient-de-
rived B cell lines. Lower Panel: Left: EB virus-derived gene expression diminished in the iPS cells established from im-
mortalized patient-derived B cell lines. Right: Immortalized B cells from the patients with the EB virus have expression of

the viral genes.
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