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Fig. 1. Characterization of iPS cells from adult mouse hepatocytes and gastric epithelial cells. (A) Morpholoay of a primary culture of hepatocytes and

gastric epithelial cells on gelatin-coated plates. Scale bars indicate 50 ym. (B) Morphology of iP 5-Hep and iPS-5im cells on STO feeder cells. Scale

bars, 500 pm. (C) RT-PCR analyses of ES marker gene expression in iPS-Hep cells, iPS-TTF cells, and ES cells. Two culture media were used

during retroviral transduction; in clones labeled with A, serum-free medium with EGF and HGF was used, whereas in clones labeled with B, medium

containing 10% serum but no EGF or HGF was used. For Oct34 and Sox2, we used primer sets that amplified the endogenous transcript only

(endo). As aloading control, NATY was used (17) As a negative control, PCR forthe Sox2 was also carried out forthe templates without reverse

transcription (RT—}. [View Larger Version of this Image (197K JPEG file)] THE
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Generation of Pluripotent
Stem Cells from Adult Mouse
Liver and Stomach Cells

Takashi Aoi,*? Kojiro Yae,! Masato Nakagawa,’ Tomoko Ichisaka,* Keisuke Okita,”
Kazutoshi Takahashi,* Tsutomu Chiba,? Shinya Yamanaka®***

Induced pluripotent stem (iPS) cells have been generated from mouse and human fibroblasts by
the retroviral transduction of four transcription factors. However, the cell origins and molecular
mechanisms of iPS cell induction remain elusive. This report describes the generation of iPS cells
from adult mouse hepatocytes and gastric epithelial cells. These iPS cell clones appear to be
equivalent to embryonic stem cells in gene expression and are competent to generate germline
chimeras. Genetic lineage tracings show that liver-derived iPS cells are derived from albumin-
expressing cells. No common retroviral integration sites are found amang multiple clones. These

data suggest that iPS cells are

d by direct repr

d somatic

of lineage-c

cells and that retroviral integration into specific sites is not required.

y retroviml transduction of four tran-
Bscnpuun factors, Oct 34, Sox2, KIf4,

and ¢-Mye, adult mouse fibroblast cells
have been | to an undiffe d
state similar to that of embryonic stem (ES) cells
(Z, 2), and these cells have been ermed induced
plunpotent (iPS) cells. Subsequently, human iPS

efficiency of iPS cell induction suggests that their
ongins may be of undifferentiated stem cells co-
existing in fiboblast culture. In addition, retroviral
integration mto specific site(s) might be required
for iPS cell induction (6).

In this study, we generated iPS cells from epi-
thdlial cells rather than fibroblasts. Primary hepato-

/2 http://www sciencemag.ore/cei/reprint/321/5889/699 pdf - Windows Internet Explorer

edls from fibroblasts [mouse embryonic fibro-
blast (MEF) or tail tip fibroblast (TTF)] were
different from ES cells in gene expression, DNA
methylation, and chimera formation (2).

Four transcription factors (Oct 3, 0x2, KIf4,
and c-Myc) were introduced by retroviral vectors
nto hepatocyles or gastric epithelial cells. The
off y of retroviml ransduction was lower in
epithelial cells (30 1o 45%, fig. S1A) than in MEFs
(>85%, fig. SIB). When MEFs were transduced
with diluted retroviruses, of which transduction
efficiency was ~30%, iPS cells could not be
obained (fig. S1B). Three days afier epithelial cell
transfection, the medium was changed 1o ES cell
medium containing serum and G418, Two weeks
later, multiple G418-re and ES celHike
colonies, chamcterized with large nuclei and
scant cytoplasm, were observed from both
hepatocytes and gastric epithelial cells, even with
the low-efliciency retrovinal tmnsduction.

The G418-resistant colonies were expanded,
and ~60% of them showed morphology indis-
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Reports: “Generation of pluripotent stem cells from adult mouse liver and stomach cells” by T.
Aoi et al. (1 August, p. 699). After publication of the Science Express version of our Report, it
was brought to our attention that the number of integration sites shown at the bottom of the
Southern blot of Fig. 3 differs from the number of visible bands. In addition, we found that
genomic DNA of cell line iPS-Hep 98A2 was contaminated with DNA containing additional
retroviral integrations. The incorrect version of Fig. 3 has been published in both the enline
Science Express version and the printed version of the paper. The correct Fig. 3, including

lots with lower background and with uncontaminated DNA of iPS-Hep 98A2, is

. In this corrected figure, corresponding adjustments have been made to the num-

ration sites as indicated at the battom of the blot. The numbers of insertion sites for
Im versus iPS-MEF range from 1 to 4 and 1 to 9, respectively (as opposed to 1to 4
12, as reported in the Science Express and printed versions of the manuscript).

for these clarifications.)

Some errors present in the Science Express version of the paper are corrected in the print
versien and associated Supporting Online Material (SOM): the order of transgenic mouse
crosses and greater explanation provided for mouse chimerism designated as “ND” (not
determined) in table 52. (We thank Dr. Shi V. Liu, Eagle Institute of Molecular Medicine,

icemag.org on December 24, 2009
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