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Induction and characterization of induced pluripotent stem
(iPS) cells: a review
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Abstract: The somatic cells can be induced into ES-like stem cells when retrovirally infected the defined transcription factors
including Oct4, Sox2, K1f4 and c-Myc. These ES-like cells are named induced pluripotent stem (iPS) cells and this method is called
iPS technology. Until the end of 2009, iPS cell lines have been generated in various animal species, such as mouse, human, rhesus
monkey, rat and pig. Mouse iPS cells are also used to generate chimera mice and viable mice through the tetraploid complementation.
Although iPS cells are extremely similar to ES cells in both morphology and growth features, to generate iPS cells do need the
defined culture procedures. Based on the update global iPS technology development and the iPS studies in our laboratory, this paper

focused on the establishment of iPS cell lines and improvement of iPS cell culture condition.
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Table 1 Recipient cells used in iPS cell induction
Recipient cell type Transcription factors Additional factors Efficiency References
Adult mouse fibroblasts Oct4, Sox2, Kif4,c-Myc £ 0.01% [7, 11, 45]
Oct4, Sox2, Klf4,c-Myc VPA 2%-3% [35]
Proteins of Oct4, Sox2, Kl1f4, c-Myc VPA <0.001% [32, 34]
Adult mouse fibroblasts Oct4, Sox2, Kif4,c-Myc - 0.01% [7, 45]

Oct4, Sox2, Klf4
Mouse B lymphocytes Oct4, Sox2, Kl1f4,c-Myc
Adult mouse stomach cells Oct4, Sox2, Kl1f4,c-Myc
Adult mouse liver cells Oct4, Sox2, Klf4,c-Myc
Mouse pancreatic beta cells Oct4, Sox2, Klf4,c-Myc
Mouse hematopoietic lineage Oct4, Sox2, Klf4,c-Myc
Mouse mesenchymal stem cells Oct4, Sox2, Klf4,c-Myc
Mouse keratinocytes Oct4, Sox2, Klf4,c-Myc
Mouse neural progenitors Oct4, Sox2, Klf4,c-Myc
Oct4, K1f4
Oct4
Human embryonic fibroblasts Oct4, Sox2, Kl1f4,c-Myc
Oct4, Sox2, Nanog, Line28

Newborn fibroblasts

Oct4, Sox2, KlIf4, c-Myc, Nanog, Line28 -

Oct4, Sox2, Klf4
Oct4, Sox2, Klif4
Oct4, Sox2
Human mesenchymal stem cell
Human ES-derived fibroblasts
Oct4, Sox2, KlIf4, c-Myc

Human keratinocytes Oct4, Sox2, KlIf4, c-Myc

Oct4, Sox2, KlIf4, c-Myc, TERT, SV40 large T

Oct4, Sox2, Kl1f4, c-Myc, TERT, SV40 large T
Oct4, Sox2, KlIf4, c-Myc, TERT, SV40 large T

- <0.001% [26]

C/EBPu 3.0% [39]
- ND [38]
- ND [38]

- 0.1%-0.2%  [40]

- ND [45]

- ND [45]

- ND [45]

- <3.6% [31,43]

- >0.1% [42]

- 0.014% [27]

Y-27632 <0.05% [46]

- <0.01% [47]

Y-27632 0.02% [46]
0.1%-0.2%  [48]

VPA 1.0% [31]

- <0.001% [26]

VPA <0.01% [31]

Y-27632 <0.01% [46]

Y-27632 0.25% [46]

Y-27632 0.1% [46]

- >1% [41]
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Fig. 1 The procedure of reprogramming porcine somatic cells to iPS cells. (A) The morphology of the porcine fibroblasts before
virus infection. (B) The morphology of porcine fibroblasts changed after 6 days after virus infection. (C) The ES-likes colony of the

porcine iPS 13 days after virus infection.
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