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Current Progress and Prospects of Reprogramming Factors
- Stem Cells vs Germ Cells -

You-Mi Seo and Kyung-Ah Lee'
Dept. of Biomedical Science, College of Life Science, CHA University, Seoul 135-081, Korea

ABSTRACT : Recently induced pluripotent stem (iPS) cells are derived from somatic cells by ectopic expression of several
transcription factors (reprogramming factors) using technology of somatic cell reprogramming. iPS cells are able to self-
renew and differentiate into all type of cells in the body similarly to embryonic stem cells. Because iPS cells have advan-
tages that can avoid immune rejection after transplantation and ethical issues unlike embryonic stem cells, research on iPS
has made significant progress since the first report by Yamanaka in 2006. Nevertheless of many advantages of iPS, safer
methods to introduce reprogramming factors into somatic cells must be developed due to safety concerns regarding viral
vectors, and safer reprogramming factors to substitute the oncogenes should be evaluated for clinical application of iPS.
Here we discuss the recent progress in reprogramming factors in embryonic stem cells, oocytes, and embryos, and discuss
further research for finding new, more reliable and safer reprogramming factors.
Key words : Reprogramming factor, Embryonic stem cell, Oocyte, Embryo.
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1) Oct4
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(trophectoderm) ©. = -3} ™ (Niwa et al., 2000; Shimoza-
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helix/leucine zipper Z1AF¢12o] i Adhikary & Eilers, 2005).
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£ 7FA AL 919 ™ A(Fernandez et al., 2003; Li et al., 2003;
Cawley et al., 2004) ZZvn}el 2 E W 3}A)7]H(Knoep-
fler et al., 2006), & FAz9] HH-E 243} H micro-
RNA(mMiRNA)9 &8-S #4314 71t O'Donnell et al.,
2005).
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= AEZF7] JA AR p21(Zhang et al., 2000)3} keratin
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2009)
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1) Oct4

Octd= 27] Hjobet XM E, 2|3 A5 FolAY As
3k A4 Aol A 98 B th(Rosner et al., 1990; Scholer et al.,
1990; Yeom et al., 1996; Pesce et al., 1998). Oct47} A A

¥ ol WS FUA] F313, peri-implantation A] 7]l

DL

Ak Ay
Stk olE g wiole Wik GAZRA] A sttt
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phoblast)7FA ¥+ 18] Elth(Nichols et al., 1998). °]= Oct4
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Sox2v 27| ujobeh A A A Lol A 2 H th(Koopman et
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< & HoFH(Paria et al., 1992).

G A c-Myc®] W2 FoA ¥
RNAS AZgolids £

lo

#ZEH, FE pre-m-
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2009). °l= c-Myc©] WA 443} preimplantation 834
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4) Kif4

Kifd= 274 A A7 wjotell A B =™, KIf4 knock-out
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2 Hofd $ & S5 TKSegre et al,, 1999). 12} 1 o]
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5) Nanog

Nanoge i oFe] wjukaE A]7] ] WA 2 2ol At el & v
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