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The generation of induced pluripotent stem cells from a patient with KCNH2
G603D, without LQT2 disease associated symptom
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The long QT syndrome type 2 (LQT2) is inheritable
life threatening arrhythmic disorder and one
of the most common genetic variants in long
QT syndrome. There are some indications for
treatment of the patients with LQT2 but it is
impossible to completely prevent fatal arrhythmia.
To develop novel therapy for the patients with
LQT2, it has been desired to generate disease-
specific and patient-specific disease model.
Human induced pluripotent stem (iPS) cells are
somatic cell-derived pluripotent stem cells with
infinite proliferation ability and multipotency.
Patient-specific iPS cells can be derived from
patient somatic cells, have all genomic information
encoded in patient’s genome including mutation
and all SNPs, and can be ideal disease models
of the patients. To generate disease model for
LQT2 by iPS cells, we should firstly generate iPS
cells from the patient with LQT2 and confirm the
genomic mutation in iPS cells. In this study, we
showed the successful generation of iPS cells
from a patient with KCNH2 G603D mutation. The
patient specific iPS cells properly expressed stem
cell markers, such as NANOG and OCT3/4. We
also confirmed that the KCNH2 G603D (G1808A)
mutation was taken over in patient specific
iPS cells. These patient-specific iPS cells may
contribute to the future analysis for disease
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Introduction

The generation of induced pluripotent stem (iPS) cell
is firstly reported in 2006 with great surprise . Human
iPS cells are similar to human embryonic stem (ES) cells
in terms of proliferation and differentiation ability, and
can be generated from adult somatic cells®3. Now we
can easily generate iPS cells from patient's somatic
cells and those iPS cells have all genomic information
of the patient genome”. Many human diseases are
caused by genomic mutation. Disease modeling using
human iPS cells is newly emerged research field to
analyze genetic human diseases’. Actually, there are
many fatal genetic diseases without effective therapy.
To develop newly effective therapies for those
diseases, first of all we have to generate disease
models. In the past, there had been solely animal models
of human genetic disease, such as specific gene
knockout mice, transgenic mice and autochthonous
diseased animals. Although those models gave us many
valuable information regarding to the mechanisms of
human genetic diseases, most crucial problem is that
those models are not human. So it is often difficult to
model human diseases using experimental animals. In
another important point of view, among humans, each
individual shows highly rich in genomic diversity in
terms of racial differences and single nucleotide
polymorphisms (SNPs). So it has been highly expected
to generate not only disease-specific models, but also
disease-specific and patient-specific disease models. To



