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58379 ¥
AT 1

a) Bmil (B cell-specific Moloney murine leukemia virus integration site 1) Tz X Bpjl whwlzs
Ak kA 8

b) MEK (mitogen-activated protein kinase) J#|#]<] PD03259012} GSK (glycogen synthase kinase) <A<l
CHIR99021Z o] Fo|zl, AAEZFE Hlo}E7|HE FAHER S R3S Frdle ZAE.

A3 2

i) Bmil(B cell-specific Moloney murine leukemia virus integration site 1) ¥z Xi= Bnil @A & =
Gt AEAE AAE E=dstE ©Al;

ii) bFGF (basic Fibroblast Growth Factor)ES X38Isl= A A7 M E wjulR]o| A vjst= @A,

l

iii) Oct47} | Axs Adst= dA: 3

iv) MEK (mitogen-activated protein kinase) A|#1<¢1 PD03259012} GSK (glycogen synthase kinase) <JA]A]
9l CHIR99021E A eldte GAZ E3sts AAERTE HlolEZ7|AE FAHEE A3 W,

A% 3
AFA
AT 4

AL

7] & ¥ oF

WU e Bnil, MEK ©AlAISH GSK AN o gele] AMLZIE WelE AL fAALRY GREE FE
Se 24E U o)F ol§% ME AT FAMES AzPHel BF Aolh. U FASHA, B I Buil
FAAE E9etn ARAL B WK IAAS 6K AAAE Aeie] AMZRIE fxzady B4 B
o} 371 3 % )

Aot FE AEE Fiedshs M2 A4S 2 ol 8T qEdte AT MEE wotE7]A
7

g7 e

=7AEE AAAR] AAEe} d2A F3s] 2E4E F 2
AxZ Fotets 595 7. 2 23 s8€e X
(multipotency), T+ ©@d#3}5 (unipotency) o= A . X
B4 MxE 235 A7IE Ve AXE Asdges A o A¥S AE5E 5

4 o

2
ot

] A 3 (bone marrow stem ce =7]A|E(neural stem
2 BRlovHE FE5E & 3101 AW X5 Al Y ARukE
2 gt

Z9=7| M ¥ (hematopoietic stem cell), =
)
= AL 7|29 Arloldd A 7] AFAe] FrIL ofd

=7
o] ZVHNEE AT EASnz 3
Eﬂ];@g H%L 2= ol‘— x]—;do] oh;]_ ]

o

Ade Wzd FASVIMEE @A giEdsen, 73 § o IAE 7}
E7IMEE B2 24P Axant 2318 5 e Add, F5F20% A (central
nervous system) (Science 255, 1707-1710 1992; Science 287, 1433-1438 2000), Z=-(bone marrow) (Science
276, 71-74, 1997; Science 287, 1442-1446, 2000; Science 284, 143-147, 1999), W% (retina) (Science

287, 2032-2036, 2000)¢} =ZA(skeletal muscle) (Proc. Natl Acad. Sci. USA 96, 14482-14486, 1999;
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Nature 401, 390-394, 1999)°lA Ze]d Z7IME= E3bsd A FAtRA Aleo=znt 237t 7hssiths 2
S o}, 1 o2 28 E7]4 E(hematopoietic stem cell)E o] BHEP MERZ, ANAZ7|A*E(neural
stem cell)E= A A A E(neuron) T AlZFolwA E(glial cell)E, FFE7]4E(bone marrow stem cell)E %
A E (mesodermal cel)® #3847} 7hsaict. B4 ofyel o]2A o= F3kd] 4 7hed AAE7IMEA
9 AR Y] HaRE olgd AASVIAEE 1 HERE(in vitro) AolA F2A7]EH olggo] ow A
A FAZHE B 4o AXE Eold] He 3 =3 ofHr,

A%sks F71AZpluripotent sten celDE FlA AT JAZNAEA AT AW ol 714 HHES
Sue 5 U FEE Al o] AEE AN FHFE RE TR AZE B3P bsae QuER

ol of\

(in vitro) ZollAl F3t3] F2lo] 7H5sitt. A7 L& HAiEsts E7IHMEZ= wolE 7] M E(embryonic
stem cell), Blo}RA M E (embryonic germ cell), Bjo}E%A ¥ (embryonic carcinoma cell)”} o™ 1 & uj
olFVNAEE 7 B2 AFU) o]FoA 5 MEERY 3 UH 2 sEAY 2d A3 JeAd A5

W ol &A HFE Aol H A5 TFe S BT

A, el AEE A7) HElAE FAE wols Tydor R &EAQ FAAEES I Jor wHjol=
714 Z3tE AEE Aol o] ds A W AFRTEo] dojdr= EAAES 7K A vk

ol wjotET| AR ol s TAHNES FESH] sl thdet A2 ol Alx=Yded 1 T 7 4E
S o Aol BilE AN FoA mEFHHA AMERS IEI H% (reprogramming)©]ti. FE3}E= H3lE A EZE
ol gste] HjolE7IMES} e HESs EVIMEE wEAUE AS FHs, oHdd W 2

(nuclear transfer), 2) 3g3 (cell fusion), 3) Al

I3EE A7 (cell extract treatment), —L2]al 4
AR =9S £33 983} (induced pluripotent stem cell;iPS cell) 7]%o] AT}t (Cell 132, 567-582, 2008).
iPS cell 71E2 AA7IA] AFEHo] oW oWl Y|&HT wjolZ7| X 77l AEES w50 Y=d Aa3lo

= >
W oolegt A3t 71&s FHE] A HS lwo] IRHUY 20061 olF FAZA FERES AT =&
Zolx Uox Y AAoltt, |EAH o= mpexA EE QIzte] AAE] 4709 FAx}
Oct4, Sox2, KIf4, and C-Myc/Oct4, Sox2, Nanog, Lin28)E =3 & wjolE&7|AlE wjdzAoA &7)17F v
P& A5 wolETIMEe FARE EAY 7AE7E dHE ¢ den ols wjolET|AlEee] fAATd
(gene expression), $A18%4 =4l (epigenetics), 91 HIER/Q H|H (in vitro/in vivo) oA A &
3} 53 (three germ layer differentiation), ElZtE"} (teratoma) ¥4 =, Z1H2 vl$-2 XA (chimeric
mouse generation) 1@]al 7)wlg} u}$g-29 A2 745 (germline transmission) 59 EAo] AW3] A4S A
o7 =%yt (Cell 126, 663-676, 2006; Science 318, 1917-1920, 2007).

, A el 27k U Bob AR A4S 11
7] i@yl wWEel AAZA AAR FFol vvg Jeolvh. Ed, Grah fEslEol Yol HALolE A
A ARAES fANE NEHeR HART gl B MW ASAA Adsor st oA A ]
5 BE GE a4 FUNA Frhslolok .

HZ 2xE AF Ao gE2d, o)A fAAe p53e] H| A S (inactivation): iPS AFel A F&S
=7 M vkar B E e} (Nature 460, 1132-1135, 2009). p53--A A= Inkda/Arf locusol 9&] ZH¥E=d ol
Bl% ~Zalo]4 (alternative splicing)ol 93] wdo] ZAHM Arf o o8] A4 pl9 = p53

SAAS, Inkdao] <3 AARE pl6™ " = Rb fAAe] WHAS fEsE Hoz dEA A}, o F 4K §4

2 p16™" o} p19" o WHLS o4l A7 A9 p19” W AAAZ A wrh iPS AY mEo] ZEAGE

3% v} (Nature, 460, 1140-1144, 2009).

fr

Polycomb group(PcG) ©ula& FAF-A8HH F4x AR} (epigenetic gene silencer)ZA PcG T Aol 3}
Inkda f

el Buile p16 " ok p19e] WAL JANPOZA p533} Rbe] WAL JAAATEI B3 HoIYUTh (Genes
Dev, 2678-2690, 1999). 3+ Bnil> A4 A (chromatin)e F+Z2E W3AA B Fdxe HdS oA dcia
A glom ozt EAJow <] MAHZEVIAE (neural stem cell) @ FHZE7]AE (hematopoietic stem
cel)9] A7FAIA (self-renewal)dlA] F83F G Fasitta d&A Aot oo we} 2 dygAE9 7|&
A= vk M E(astrocyte)o Bmils& & (overexpression) AlA AlHE7] M3 (neural stem

celDE9] sl eSS Bar siglon offA Jistd WAFE7IAES] 54L& ZA vhg-2olA e
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MAET|MEL} Ad Fi ARG EY 1 F 983t QA T el R; A B ETIAIES] AT Fash
gds sl A Sox29] W] FUMES RISttt (Biochem Biophys Res Commun. 371, 267-272,
2008)

A
Lot
N
N
P
e

o o o ggdvs A5 Aol ol AAFZVIAETE WAIHSRE Sox2,
Kif4, C-Mycg 2&3l7] wj&Eolt} (Nature, 461, 649-653, 2009).
wek, 983 fF= I Fo F7hdA (intermediate state)$l pre-iPS cellse] 7% PD0325901 (MEK
inhibitor)¥} CHIR99021 (GSK3B inhibitor)S A glgtezM 43 g X218 H A3E (fully reprogrammed
cells) 29 FE7} 7hsatitte 3o ®iigd vF Utk (PLoS One, 6, 2237-2247, 2008).
Ty oA 7R Bmil A2 £92 e AP 9siA 98t f27F 7hssta o]E o] gste] HiEs)

2 74 el EI AL SAIEE Azshs wEe 2Rl uot gl

olr

g J§
ddstel= A

whebs] RS AT 2 HAE Aete] Rz AAEe Bnil FAAE =Ysta Y 20s 24
la

3lo] Al Z7|AE FARIE (epiblast stem cell like cells)Z9] F%7F 7Fssltbs AL 283}, ol

(s}
o] HAE AFES A Octd TERE GFPE E=U3slo] GFPE A (selection)S 3RS wf vjol=7] A2}
ARRE AEZZY Ao HeE AS B 4 ddrk. ey o) o] P ME pre-iPSeF v A4S 3
7 Boli oA FA7A Bug AEAA 22 == PD03259013 CHIRI9021S A glsla w92 wjolZ7| A%
i 2o A WS 3 A wlolE xS A 5A4S AUE 9E3 SVHEFTIE o] HeE AL F
A 4 AT, o] AI}E wiEo=R Ftof, Bmil FAAREe] = AMEzd AEAAd EF, PD03259017}
CHIR99021& A& 3tar vjol&7]|MES] wiek oA et A3} sjol=7|AlEe}t FASE Feje] METE &4

[¢)
& 4 glslen o

2 FHE AETES FHAEE (gene expression), FA8HH EA (epigenetics), HEE
vl (teratoma) ¥ SEo| nkg-2 wjotEV et wS FANES g1t o =y B dyE Adsiglt.

wpebaA B2 Bnil FAAF B AEA QD MEK AIAISE GSK AAAE o] &8kl AMERFE HjolE7]
A A ERS) GEsks Fiedshs 2AES Aeshs Aot

oyl g HA4E Bnil §42F 3 AR =49 MEK AASH GSK AAAE o] &8t AAEZFE ul
ofE7IAI S AT SA4E AYs AR i3t 27IMEE Alxds WS AEsks Aot

B E gE 542, A7) HoE AME ol X fFAIEE Alesks Aot

e b 52 gl o]y shr]e] el e AW, Aais 2 2wl o v WA "

B2 E e

o5 np9o-A AAE Bnil A7 EYE L wjgxAS xAste]l PAdE A E7)AE FARE

(epiblast stem cell like cells)el]l Octd-EZXE GFPE GFP ¥XE]H. (positive)d AEES XMWH3H a1, o]d
AEAd =2 (PD0325901 and CHIR99021)9] He|sk § wio}&7| Azl wjeF oA WS A9, ov] 3}
H AE Y AAET AEIES A E wolE | AE FAMAER JE3}F (de-differentiation) & AS

wAs: B owge st

BHowkmgo] o okpjEA], B @ e 3) Bnil (B cell-specific Moloney murine leukemia virus integration
site 1) @& = Bpil @A 3dsts AAERL; 2 b) MEK/ERK A A 94 GSK A A S E3hel= A A E

= = sl
ZHY ol MR FAMERS] AEstE Fidhs 2A=S e,

2 AAMFE =4s= oAl; ii) bFGF  (basic
Fibroblast Growth Factor)E X3t AAZ7|AE wdzdol A wddt= @A), iii) Octd7} LdE AEE
AEsl= @Al 2 oiv) MEK/ERK S AIA9F GSK AAAE AHEsles @AES Egste] FAR = AAEZHE o}
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v} =5 DNACl &3d 4 QT

HH = Zgtave WE, I=ve Wy, dlolg s Wy & xSt upgrA s A, dlolels wE ottt wf
olgl~  wWElE g E=Zulo|g] A(Retrovirus), dE 5o  HIV(Human  immunodeficiency  virus)
MLV(Murineleukemia virus) ASLV(Avian sarcoma/leukosis), SNV(Spleen necrosis virus), RSV(Rous sarcoma
virus), MMTV(Mouse mammary tumor virus) %, ©}dli=n}o]elX(Adenovirus), oFdlx= =l wlo]e]X(Adeno-
associatedvirus), sl2¥ 2 AZEx nlolgiA(Herpes simplex virus) SolAd Fadh HE S x3sh, old
A A gk, B odbyol EAHQl Ao A=, Bmil FEAF] 49 MLV-7]Hb-ulo]g s WE (Moloney
leukemia virus based virusvector)® F=Zulo]ilol] tjgt MEntAE X 3§38l pBabe puro MEHE ©] &3},

2 gl FAIFQ AAldoA=, pBabe puro WEo| Bmnil ©WES Idste wEHSE|E A]E(NCBI
accession No. L13689)% 4F9lsle] Ajx3d WE (pBabe puro Bmil)E FHs EHF SFAE 7o) 715
3 o 7inlo| g AE A= wi7)| A AEQ PT67 Aol FAASAIA Bnil WAL W3 nvlo]g] A~AE A
o1
=

zste] A fobEE FAAAT

71w (i) DAY AAFEVAE i 20 G okl AAETVIAE wje] FHASE AMRHE
Wi S 25 ¥x3eth. outk bFGF (basic Fibroblast Growth Factor)& X3¢l AL EFJo= ). ulez
A= EGF (Epidermal Growth Factor)< A|9]d}al bFGFYHS Essic), 2 wbmo] fAFQl Ao o=
DMEM/F12 + B27 + N2 + 1% penicillin/streptomycin + 20 ng/ml bFGFZ o]-&3}it}t. A7) wjkzAo] A w3}t

[e)
FE uf, BAAE(germ cell)o} 2 A¥7 AHEY (= 1la @ = 1b FF).

871 WA i ek #ol Octd7h R MES S wolE I ME FAMES AEA R o8 W RIEH
& HU 9 5 9 olde] lnh. 7] Oct47h BdE AEE et e gdd a9 HHs o]8d
oy, ¥ el FAER AAdo A= 7] Octd-O-GFPE =43kl GFP7F R3S = Alxs A¥she &
4 71A Octd-ZAE|E (Octd-positive)d A3t 7IAEE ST (L3 Nature 448, 318-324).

71 GA iv)oll A "MEK/ERK A"+ MEK/ERK (mitogen-activated protein kinase/extracellular regulated
kinase) AlZ A Ao #oIst= ERK1/2 2 ERK1/29] A~EF (upstream) A1 MEK1/2E A o2 S+ &

A5S ovigd.

e
foi

7] MEK (mitogen-activated protein kinase)= MXEZA uje] MAP Zielulo]= Az AGA detel 283}
AEA AE Y AsE 3 YRR ddste 8% WA 9 sie, mdy 7 WA (myelinbasic
protein)®] E#H W (Thr) 7715 AlP# dellA] 14+8} (phosphorylation)AlZIth, ERK:= LG & EAlshH:
I AQ1 MAP Fhelulo] =2 A 215 Ao oz Edf e (Thr)Z EZA (Tyr) 7185 AAsAIZIT. o]et &
& Egody g2 7)ol o1xk3E MAP Fholulo]= ZAlsld] AR Aol oets = o5 ofHx4t 217
7} o oAl V)R X3HE Aol gl FstE A ek Aol HaE ).

.
r
4
i

o] A Eo| X 3E = MEK/ERK AAIAl= vlgha]siAl=  PD0325901 &= U01265 o n|stct. 237 U0126
1,4-diamino-2,3-dicyano-1,4-bis[2-aminophenylthio] butadiene® & ZA|® T}, e}, A7) 3gE 99
KE MEK/ERK AEHE AAAZF 2 2] e &akA 2 dAelA dojA Awsirk. ERK1/2+ MEK
1/2¢) Qe A= MEK 1/2 & 48 oA sHA ERK1/29] &Ado] ZulE JAE =2, MEK 1/2+% ERK1/29
217422l 49 Az g @,

{1 rlo rfz

B oo A "GSK JAA"Z GSK (glycogen synthase kinase) AZAGiAo] Folsl= GSK1/29 H2EH
(upstream) #A¢1 GSK1/2& HA O 2 3t =455 Avgtt. & 2o A GSKe= w45k GSK3B & oH]

_7_
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ok 2 e e EFEHE GSK JAAE viEA S A= CHIRI9021S o] ghel. 4F7] CHIR99021L o]
L:quj/]U]"d(aminoDlemldlne)P—i EAER. e A7) stE gl RS 6K AL 2 el Ml
Eap " ddAtel A delA At

7] AEAFY =3 MEK/ERK JAlAIe GSK AAAl= AlgollA Fdsted ARgstAY Axste] AR 4 3lew
71 AAA Aol ofs pre-iPS AIEE 313 AwstE MEE FE7Hsstt (PLoS One, 6, 2237-2247).
7d71 MEK/ERK A7l GSK Al A= wiAlol Aejshdd frk. 7] wjAd & s=2 =S vk w9
T R Y S FEoklA & dEd gae mE fEsES 9% Ee ¢ vk 2 2 #AAC
2 AT ol A= PD0325901 0.5 M#F CHIR99021 3pMe] o2 A#atgict.

HlopZ 71 A Z o] v 2ol A wigets dAlE o Edet= A

oA wlotE7|AE w el SFH o' AREEH =
AMEZE = 230lA st FFAe = DMEMe] 15%
FBS (Fetal bovine serum) + 1 % nonessential amino acid +1% penicillin/streptomycin + 0.1mM B-
mercaptoethanol + 1000 unit/ml mouse LIF (leukemia inhibitory factor)2] v Al wjkstaAA 2-3Yd
g A A w S skl

e E gE FHEAM, & 2 7] Aztged o Alxzd wolE7|AE FAIEES Ale R

2 2ol qEst HHoR Alxd wolmr|AE FAMIEZE FAAEd (gene expression), ¥ 54
(epigenetics), ¢ HER/Cl HX (in vitro/in vivo)olAdel 2w £33 = (three germ layer
differentiation), E|ZFEP} (teratoma) A 59, 71dgF w2~ AA(chimeric mouse generation)©] wF-$-2
wjol= 7 Ao} wlg- §ASE AL &elEit.

B atg o] wjolET|NE FAMAEE thksk NES AFdleE £ A2(source)olt}. o E9, A7)
o2 7| N E SFAMIEE AX 232 93 HAEZ, ANAMEZ, WEAE, HAE,

x
AEAE, FUAE, a2 Alx = ol FA} /‘ﬂi 3 f=d 5 Ao

ol 71 ME AR EZE Eskebr] 9% wlx 27 2 WS Palacios, et al., PNAS. USA, 92:7530-
7537(1995), Pedersen, J. Reprod. Fertil. Dev., 6;543-552(1994), ¥ Bain et al., Dev. Biol, 168:342-
357(1995)°ll ZAAI= o rt. 7] wjolE7 AL FAMIZE o] A& 1 &2 7 9. A7
ot 7| ME A EE Ful, A, OLié}O]‘ﬂ%, &, Hg &4 E}‘ja“é Az, SAF53 S A3k

O 10,
(A1), Zolgud= A 11 ZYPxHE = A=A A3 ol =
A

= o, = Ne]

s
%]_ ‘:_Si]—"’eﬂ 1§]_ m AH;HQ}@—
E

A%, Y A%, 2 2 #el e
£ SAMIZE SEAT A G2t Sol=

of, ¥ Aol wjopzr]x

ygol g7
gk wpeh 3ol I ko] ofshd Bmile =Sietal AEAA B2 MEK/ERK SAlAI€F GSK o Al#] (PD0325901
2 CHIR99021) S =3} iﬂ*ﬂJE ARses 7H w3t %ﬂﬂwi FE Qo B oo ofs) o
3lE wjolEIAE FAEE dE £ AAAE SO NER Eslate] 4
A, dEReEd I, u}ié Z71AE o)A o]&3 5 9]
on, *}%HHO}—E— 01%6} %Wﬂ glomz =3 Ggsh. wI, o
1 =

AR )= sftE, oA, =

mf
- i
o
ry
>
Hil
2
i
B
0,
>
X
m
t#

Mo oR
2
=
o
_IZ
ot
lo
_\I(_4
e
rﬂi
il olo
| ) rlr

e, 2 e 7]Ee] R 1A =9 §lo] BmilelEhe shuhe] fRAbe] =Y AwAA steEA A
glebe AdA e had gver A5} wolE7|AE FAMIES AT 5 Sdo], A =Y gle Ax
TE 9ot 7Ivke] Hie VlEs Awshs S7IAERokl g #83 woldta & 5 Sl
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T 1S B e g8 Bail AR =99 mpes AAMEY wjg 21S vbre] 9S8 W AAAE (germ
celD9} & AEZ7F GAFEE AS YeEhl= =doltt

T lat ¥ @] 93 Bnil §AA7F =P vk AAEY g 2AE v S uf AAAME (germ
cel )9} & AEe] TFo] FAFHE AS YeEhl= =Woltt

T b ¥ dyo] 93 Bmnil §AAF = vk AAEY g 2AS v S o AAAME (germ
cel)9} Ze §AA wdAL RI-PCREZ F<lst AAE ER)E EWolth

T 25 w2 AAEY Bnil FHAE =etn, v 20S xdste] FAE A E7HE SARE
Octd Z2HE GFPE =¢ste] GFP A (selection)S 3§ A3zl PD0325901 0.5u M} CHIR99021 3uME A
gete] 973 FV|AERY FEvt Jhseitte As e A%E vEa Q.

T 2aF uhe-A AAME Bnil FAAE £Yta Oct4-ZERE] GFP7F EYE AXE v 208 2Hsle] A
W E714AE FARAIE (epiblast stem cell like cells)Z9] #=3F & o] A¥o] PD03259013} CHIR99021-&
ﬂﬂo}ﬂ HjolZ 7| M 2] wiF oA %S st A djolET| M xS §AMS AlxV FA4E AS vEha
ATk (o]} o] FAH HNEE BC-iPSOE HHTH).

T 2be E utyo] oF HAE AFENA HjolE7IMEe] Eolx oy miAEo] wo] FHa e AL W
st S F3) Folsh AyE HojFa Ul o] ul AP staing S wl EX|EJHE (positive)d AIE

)
e
i
rr
o)
tlo
0,
[
i
A
patsh

T 2cE E dgo] o3 R E7|MEAA wolETAIEY] tEAQ] FHRE
blot) ¥4 WS 3 Fels A9E HoFt),

5 32 B ddgol o3 EyE gEst S7IMEAA wlofE A Ee] XA TE fAod S8k Oct4<} Nanog
} 2 e3} (demethylation) ¥ e AIFE HAF1 9

T 4x B i s JR3 ZU)MET wjotE T AR} Zo] AdUAAA #3 FEE SIS W Auiel 3|
Il a2l Alxze B3t FREHE XE s 24945 ey Q).

T 5t B dyo o3 AR E7|HET vlotE M} o] HEER (teratoma)E FAEAL e AS I
o1k A¥E yeldla k. Balb/c FERF-29 2% (kidney)oll 7% (capsule) FEHZE AXE FAL
(injection)dtal 8-105 F-ol ®l|2}Ev} (teratoma)’} BAE AL prepst HGE FAIHE E8] IS 5o

ahafsdel sldsls imAd Axz 237 | A4S ER1g ddE BoFa 9l

YL YAk et FAEA E
olet, AAldE Fate] ¥ ¥HE HE AAs] AHstauAt vk ol AAlds 24 ¥ s By A

oz AgEy] d Ao, ¥ wwel Wiv ol

)

AN 1. w2 AAEY Mg D Bnil FEA =Y

ol 7| M FAMEE Axst7] A&, vk AAE F w52 AfoAEZE o] &3tk w92 AfrobAl
T (F1 2ES v}$-2(CF1 strain mouse)”} 9A1E#] 13.5947F A0S we] wjol(embryo)E FH|taL
DMEM (high glucose, w/o sodium pyruvate) + 10% FBS (Fetal bovine serum) + 0.lmM non-essential amino
acid + 1% penicilin/streptomycin + 0.1mM B-mercaptoethanol) ®JA|e] ZAwjF Ze+2~F(tissue culture

flask) ol Al ]S gk Fof 3 At (3rd passage)’} HAS o 2 X 109 A2 6 A= 0| E(well plate)ol

HqZE (seeding)S stith.

YEZ vlo]gl AR FHAE E=Yste WHHS AFRSY] Yel], wlolel~ HE]E (virus particles)S PT67 7]
A HNEFE o83t FH|SHAT. EE‘r TAHSZ pBabe puro #EY] A7F Bmil (NCBI accession No.
L13689) FAAE 4dsFe] A F3F pBabe puro Bmil (from Dr.G.P.Dimri, Evanston Northwestern Healthcare
Research Institute, Feinberg School of Medicine,Northwestern University, Evanston, IL 60201, USA)E&
PT67 714 A EF(packagingcell line, Clontech)ol E]JX N E(Turbofect, Fermentas)Z o]&3dto] EMNAAA
(transfection)& 8 § F2wlolil(puromycine, 3u g/ml)(BD bioscience) o2 A3}, PT67 274 Al
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T FHAS IHF s5TAxd Aol vheet 97t vlolelAE AASHE AMlEold.

2v7ro]l A2 Td-S RT-PCRY WS Sl &2lgh Fof, o9} o] wrEolx AEF7F 80% A% HAS o
JeM (supernatant)S FH3ale] 0.45pm (Millipore) ZHZ HEH (filtering)S 3kl AXE A (cell
debris)& A|AT Fo Z2] B9 (polybrene, 6u g/ml)(sigma)s H7Iste] 12413 HAo =2 Fe|gh w92 A
fFrolA Eol| 33] wHEafA 7+ (infection) Al A .

AAld 2. Bnil A7 =99 AANEE WF 23S 2EPS 9 BHAE (germ cell) 9 22 AERY

H

T 18 nke2 AAMEY HEZRvtolg s o]&3te] Bnil §XAE EYsta vl 23S EGFE Alsta
F71M 2] vijF =7 (DMEM/F12 + B27 + N2 + 1% penicillin/streptomycin + 20 ng/ml bFGF)el|A] sk
uj, 23 o] (spheres)®t 22 RG] M7 FAHUL, o]& Y wIadS o BAAE (germ cell)$}
AE7F AT e 0T 5 AAJT (&= 1a). o]wlo] AlxzolA FAx 23S RI-PCRO] HH& Fal g
A BAAE (germ celDolA] TAH = FHAE] TdH= AS 1T & AATH (= 1b).

o o ox

o 32

o

AA 3. Octd-ZZRE-GFPE o]43t Octd EAEJR (Octd positive)dt AX XA 9 AR 24 AIS
B3 83 SVAERZY fE 9 AolErAIEY A 24

71 AAld 29 AueA] GE GRSt SVAET 7dEl AR v AS Ba, o]d uigk Bt 3]
98 Oct4-®-GFP (& Nature 448, 318-324)E %9138l GFPE E3)] Octd ZAE]E (Octd positive)dt

AESES Ads

olgA AHE AEEL ZIvEt (chimera)7bA] Aol 7h5e AEZ FX7t 7FEsglth. 28w, wlolE7] A
Eo} FAA Hd Aol ol Hola ojA s islEl ME (fully reprogrammed cells)@ka g 5= §l
AT

°|

of 3t Beks 98] AEAAd 2L PD0325901 0.5 M3 CHIR99021 3pu ME A 2ldte] vh$-22 wjolE7] Al £

oA eSS ¢ A7 s EVINETFE SHE 5 AT, o)¢ 2ol A AEE BC-iPSOR
ettt v oS A Wik 2L AAAEIF Qe F2HolA slo] FFEI L= DMEMO| 15% FBS
(Fetal bovine serum) +1% nonessential amino acid +1% penicillin/streptomycin + B-mercaptoethanol +
1000 unit/ml mouse LIF (leukemia inhibitory factor)<2] HjFeNoll A wjfsld A 2-3de] st WX At wjg<
spleh.
A2 229 AE 3 AEE IY (feeder) F1Z &3 Fof wlFS WA F2Y9 IS

e Ba S9R AL FE (norphology) SWeIA HlelEII AL} fAH AL E 2a0] AR

[

&3l
ol¢} & HhHS =) FAE JE3S ZV|AHET) AP staing @S w] EAEXE (positive)d AES Ho|w,
HjolE 7 M Eo A Boldor WdEE nlAEe] wdo] Ha e S s 4 AT (= 2b).

=2 #Q §ARS udo] wo}
Z71M 2 EAQ EXAAZ 4]l SSEAL
= At (2 2¢). o8t ¢e AIE E3
1

A3t STIMER] 27 Thestthe A

AA ¢ 4, AE3} EVNAEY F2 FAAEY Z2RH Y3 (methylation) FEE Hlol&7|4 29} v

A3t S7)MEZAA wlofETIMEe] AT TEHe fA 8% FHAEY ZEHEE RIE E437]
a4, bloldatolE A|PA (bisulfite sequencing) S %9384, Oct49} Nanogel ZEEE] R wd3z}
(methylation) & w£A8k3lth. 1 A 3t 27AEe] 45 vlopE7] et o] LRRE 97} g

]

H
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Y3t (demethylation) 5°] & A% #1% 5 AY (= 3). BFE NG5 (nethylation)so] P& vh
s AAESHE gold AnE vehlm 9am, 93t BgS B FHE AL olE ATt B 54
AV g Ae Feld A e g

AAe] 5. &3 V1A £3 5 ¥

 HIERA 3} 5Y& 7ML JEA] AF-E FRltr] fsliA 0.1% Aetd 2% E#o|E (gelatin coated
plate)ol Hjo}Al (embryonic bodies; EB)E F¥ (seeding)dlil EB ulA] (EB media)ollA 7Y &<t ApdwkAys
3t FEE SEY, Al didsie daEAel AlERY] 237 7hed S Rl 4 AT WHsst
Ao x4 ntAEY TdS gelste] olE T (& 4

gk, 9 HEAA #3F TEE THAR AEA AFE Ilr] AsiA HEtERF (teratoma) Aol s EAE
APAT}. 109 MEE 8000 rpmol A 5% Fot AAEE afa wjolE | AE wjekelol A M8l (pellet) Wl
A4S 2447 Bk 3 Fo] 658 Balb/c FEVFS-Z (nude mouse)?] A1 (kidney)ol 7Z8< (capsule) HE|Z=
FAF (injection)3tFth. 8-10F Fo A% (kidney)S E&ldte] 2oz EHAEA oF-5 vata
(parrafin block)S ¥HEI HGE A4S 3o gleqivh. L Ay} Aol sdsts AxX=2 237 @ A
A F YA (= 5). o|¢t Ze AAE T3 w3t FV|HET}F vlolE7| Az} o] HlEtEnR} (teratoma)
FAAshE AS IAF 7 AL, metE I MES} fAre Al FAE AS 9] A48 AnE TE THE

o mlm

-{> i ot

]

Oct4
Nanog
Stella
GDF3
NANODS
C-KIT
DAZL
VASA
GAPDH
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