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SUMMARY

Differentiated cells can be reprogrammed 10 an
embryonic-like state by transfer of nuciear con

tonts INMo 0oCytes or by fusion with embryonic
stom (ES) colls. Litthe is known about factors
that induce this reprogramming. Here, we dem

omstrate nduction of plunpotent stem cells
from mouse embryonic or adult fibroblasts by
introducing four factors, OctV4, 2, C-Myc

and KN4, under ES cell culture conditions
Unexpectedly, Nanog was dispensable. These
celis, which we designated iPS induced plurip-
otent stem) cells, exhitet the morphology and

growth properties of ES cells and express ES
otll marker genes. Subcutaneous transplanta-
tion of PSS cells into nude mice resulted In
tumors containmg a variety of tissues from all
theae gorm layers. Following imgection into blas-
tocysts, IPS celis contributed 10 mouse ambry-
one dovelopment, These data domonstrate
that pluripotent stem cells can be directly gen-
orated from fibroblast cultures by the additon
only a few defined factors

FUAZEZFEM]

e 1o Frontier MediCal Soenced, Kyoto Unsversity, Kyoto 6068507, Jagan
Agercy. Kawague 3320042 Japan

or by Son wih ES osls (Coman ot &, 2005 Tada
ot al, 2001), ndcating hat unfersized e0on and £S5 coln
contam facions that can confer lotpotency or phurpotency
0 somatic coln. 'We Inypothesioed that! e Iactors that
play important roles in the maimenance of ES cel Qentity
also play pivotal roles In e Induction of plurpotency In
SOMatc colls

Soveral transcrption factors, Inciuding Octd/d Nchols
ot Al 1908 Nowa ot ol 20000, Soa2 (Aviion of ., 2009)
and Narog (Charmbers of ol 2000; Mass ot al, 2003)
function in the mantenance of plunpotency In both early
embryos and £5 cells. Several genes that are freguerty
vproguated In tumors, such as Stard Matsuca ot al
1999; Nwa ot 3, 1998), £E-Ras (Takahashs ot al, 2003)
Sy ICartanght ot al, 2005), KO8 (L ot al., 2005, and
B-catensn §elman ot ol 2002, Sato ot o, 2008, have
Dean 30wWn 10 Contritnte 10 the Iong-term Marderance
of the ES ooll phenotyps and B rapid proliferstion of
£S5 cols n culure. In a030BON, we have Wentihed several
other genes that are speciically expressed n ES colls
Maruyama of & 2005 Mesul ot o, 2003

In thes study, we examned whether these factors could
NAUOe PRNpOtency I SOMatc cells, Dy combining fowr
selocied facions, wo wire able 20 Qenirate Dhrpotent
coln, which we call Induced phurpotent stem (PS5 coln
Arectly Fom mouss emBryonic or adult Rrobismt O
hros
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