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For the treatment of heart failure, a new strategy to improve cardiac function and inhibit cardiac
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Review

For the treatment of heart failure, a new strategy to improve cardiac function and inhibit cardiac
remodeling needs to be established. Embryonic stem cells (ESCs) and induced pluripotent stem cells
(iPSCs) are pluripotent cells that can differentiate into cell types from all three germ layers both in vitro
and in vivo. The therapeutic effect of ES/iPS cell-derived progeny was reported in animal model. Mouse
and human somatic cells can be reprogrammed to induced pluripotent stem cells (iPSCs) by the
transduction of four transcription factors, Oct 3/4, Sox2, KIf4, and c-Myc. However, the low induction
efficiency hinders the clinical application of iPS technology, and efforts have been made to improve the
reprogramming efficiency. There are variations in the characteristics in ES/iPS cell lines, and the further
understanding is necessary for the applications of ES/iPS cell technology. Some improvements were also
made in the methods to induce cardiomyocytes from ES/iPS cells efficiently. This review article is focused
on generation of iPS cells, cardiomyocyte differentiation from ES/iPS cells, and transplantation of derived
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For the treatment of heart failure, a new strategy to improve cardiac function and inhibit cardiac remodeling needs to be
established. Embryonic stem cells (ESCs) and induced pluripotent stem cells (iPSCs) are pluripotent cells that can differentiate
into cell types from all three germ layers both in vitro and in vivo. The therapeutic effect of ES/iPS ¢ ... S¥i&EFET ~
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QOver the past 28 months, the induced pluripotent stem cells (iP5 cells, with characteristics identical to those of embryonic stem
cells (ES cells)) directly in vitro reprogrammed from nonembryonic cells and tissues have captured great attentions in both
scientific community and general public. Somatic reprogramming, dedifferentiation and the resou ... E#HEET «
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DOI: 10.1016/).cell.2006.07.024

AUG 25 2006
2006-08-25
Article

Differentiated cells can be reprogrammed to an embryonic-like state by transfer of nuclear contents into oocytes or
by fusion with embryonic stem (ES) cells. Little is known about factors that induce this repregramming. Here, we
demonstrate induction of pluripotent stem cells from mouse embryonic or adult fibroblasts by introducing four
factors, Oct3/4, Sox2, c-Myc, and Klf4, under ES cell culture conditions. Unexpectedly, Nanog was dispensable.
These cells, which we designated iPS (induced pluripotent stem) cells, exhibit the morphology and growth
properties of ES cells and express ES cell marker genes. Subcutaneous transplantation of iPS cells into nude mice
resulted in tumors containing a variety of tissues from all three germ layers. Following injection into blastocysts, iPS
cells contributed to mouse embryonic development. These data demonstrate that pluripotent stem cells can be
directly generated from fibroblast cultures by the addition of only a few defined factors.
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