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(10) 0ct3/4, K Lf4, Sox2, L-Myc, Lin28, TERT, SV40LT 

(11) 0ct3/4, K Lf4, Sox2, L-Myc, SV40LT 

(12) 0ct3/4, Esrrb, Sox2, L-Myc (EsrrbteEsrrg^M^Rrtis'T? #>£><, ) 

(13) 0ct3/4, K Lf4, Sox2 

(14) 0ct3/4, K Lf4, Sox2, TERT, SV40LT 

(15) 0ct3/4, K Lf4, Sox2, TERT, HPV16 E6 

(16) 0ct3/4, K Lf4, Sox2, TERT, HPV16 E7 

(17) 0ct3/4, K Lf4, Sox2, TERT, HPV16 E6, HPV16 E7 
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(18) 0ct3/4, KLf4, Sox2, TERT, BmiL 

(19) 0ct3/4, K Lf4, Sox2, Lin28 

(20) 0ct3/4, K Lf4, Sox2, Lin28, SV40LT 

(21) 0ct3/4, K Lf4, Sox2, Lin28, TERT, SV40LT 

(22) 0ct3/4, K Lf4, Sox2, SV40LT 

(23) 0ct3/4, Esrrb, Sox2 (EsrrbteEsrrg^M^Rrtis'T? #>£><, ) 

[0020] Lin28tC'f't^.TLin28b^:ffilN'g) t •So £tcs Esrrb 

t, L< &Esrrg£ffllN £>*§£• (±§E(12)33J:tf (23)) , KLf4£ffiffl LT =fc J: ̂  

o 

ttcs ±§E(1)-(23Kc&§^ 

33 w-a 0i5«tc#3;tit#£o 

ft«^±iE(i)-(23)0iN-rtiAMc33^^^^^0-^^, mnmotc 

vmmiz^znmzo 
[0021] 0ct3/4 ( TOj tmE"t , Sox2 

( rsj tmttzmti-ftfoz) , KLf4 ( l~Kj tmttzmti-ftfoz) , Lin 
28 ( l~Lj tm?,t Z>^£i1?foZ>) 33 cfc t/L-Myc ( TUj 
) (Db\MT% &*S>"CJ5tdOc13/4% Sox2% KLf4% Lin28% L-Myc33cfct/GLis1 ( TGj 

tm?,tz>^£;i?foz>) <nm=5-ify&$. {.xmfbtis0 

±IE©^^0lMblll^©V'7X33J:O'± KcDNA@3^U'l*m*s WO 2007/06966 

6tC|EH6CDNCBI accession n umbers^;# 0,1 & Z b IZ cfc lJ ZL b ifU $ 

(Nanog&^!£4m*-m TECAT4J £0£fft-e§Ei63 tlTl^o Lin28. 

Lin28b% Esrrb% Esrrg% L-Myc33ctt/GLis10Vr!7X33ctt/tl hcDNA!B^l]fjt$lx 

^tl^'tlTIENCBI accession n umbers^;# 0,1 & Z b IZ cfc lJ IXt#"?' $ •§> 

7^7 Lh 
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L i n28 NM 145833 NM 024674 

L i n28b NM 001031772 NM 001004317 

Esrrb NM 011934 NM 004452 

Esrrg NM 011935 NM 001438 

L-Myc NM 008506 NM 001033081 

G L i s 1 NM 147221 NM 147193 

[0022] (c) ob3(pmwmmm 

ysft LINO ^mWiz^x rP53©atiPMtiMj tit 

, a)p53^>/^ff0^f£t L< &b)p53}Ifc^©fgii£PlSLt#£PJ^,U ^ 

t££PlS"t£^ff^ p53ii£? LT^0fgii£PlS-t£^ff©<^ 

tubts p53<D*>?i-)\sfc^izMJ3-tzm:3Lizwmtzz.£iz&i>), famttiiz 

p53^ >/^ff0^t^p53Mfc^©fgii£PlS-t£^ff ̂  

•S rp53©&tgPM$)ffj tC#Stl£o 

[0023] p53*y^?ff©«!ti£PM-r£$]ff£ LT^ p530Mt^ftjPlS 

p53CD K $ ~y y h %-flT- -f JJ1P5377 y $ zf— X hltrEfts P53J^A 

p53HE££PlS-t£^ff 

Ctl^CPJ^tl&lNo p530jb^^PlS 

$)ft P530 K $ ̂  > K * 13T -f p53HE£PlS^ff tfW £ tl, J; 

y SfS L < p530 K $ ± y K * ^ -r b ti£0 p53M 

LTti, $?£ L < &p53Kttt-£siRNA^shRNAtf 

Ptf £tl£0 

p53®$ltgpiS^ff ^ti booixt#^;££J;t (Dt£MJ5)£ 

iZ-Dl^Ztts WO 2009/157593 tCl¥lffltClEi6^tlT IN-So 

[0024] *%BBG>tt?3Hs^£jfcMmzt5^rte, p53©&tgPM$)ff£ LT, p53 sh 

RNAt L< ttp53© F$i~> bZXT* ^tl£=l- FTZ&&Z 

mmL/cJibfv-vju*?*-mtmxmmizmxtzztiz^v, wm 
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LINP53® \**1ST4 7"^Sftti% 7^7, 

p53® 14-30Hi (L Kp53Tii11-304fi;tCttJ£O ®T $ J-&/cp53DD 

(Bowman, T., Genes Develop., 10, 826-835 (1996)) X^>~ba 

p53® K $ ± y K * 1ST 4 £ n - h'tSfeiH:, m t£\ JU"F©# 

;i tc <£ y ?# £ d t ifX $ £ o £t\ v -7 X S tc ti t: K 0 p53 cDNABB?!l1f *g tc 

'J =f2? \sJr3- K^P-^t L < ti^'f "7 —£ Ltp 

J$U h®« • IIIia^CDmRNA, cDNAt L < ticDNA^ -f 7" 

^ 'J - t>s b, S\4 7 V ?<(•&-*/ B yfe^ (RT-) PCR;i 

t Kp53 cDNA^^7 p — - >?'U JS^^7°^X$ KtC+f 7"^ p — - > •& 

o p53DD®<£9&^»Sft®*Il^tCti, t^Mi^MJtC 7°^-f V-

£§£ftU Ctl^ffllNTp53 cDNA£*iAL/c7°^X$ K££IM£f •&-f >'< 

— 7.PCR£fj*5 Z1 i; tCct y s @ ft]® K $ i~ > K %>1ST- -f zi — Kt~£> 

cDNA^IXtfT^o 

J£it£tl/ccDNAtiN fulEMSMblll^^P- Kt£^I£®*Il=r«>:|W|*§tC, 

t^® x tf v—vJU^ 0 $ — tcJiA3 tu tc® A3 tit#£0 

[0025] P53tCtt"t£shRNAtiN V ̂  X 3;fcti L h ®p53 cDNA|B^]1*$gtCg-3' 

lNT\ #iJx.tiN ELbashir£> (Genes Dev., 15, 188-200 (2001)) ®}||P||t"'i> 

mm iznt^zirntz ̂  $ &0 ^raio tcg-3'^TSIJR$ tifcHftjBB 
M ®tc O IN •X, mft]vm®rnRNAtC £ lvx 16-17i* g® ̂  L tcIB^U tC 

IWIft^T^lN^N^f 9 BLAST (http://www.ncbi.nLm.nih.gov/BLAST/) =f® 

^tP^'-ttiV7 h^ffllN-cij^ M*RLfctlft]|B^®f#Sl4£56Sg-t£ 

o ^1f©ffis^ft/Mift]BB^Jtcc>iN-cN 19-21 j£S®-tz>XIIctitcffi 

M ft] ft 7 > 51 iz > XII £ ft £ 2*flRNA £ N j U - 7lf ̂  £ JFM L 9 £ ffilt 

(Dyyti-Bm (mt£\ 8-25^s^jt) ^^LT^-r^c^tc^yisit 

ftftftHCti, BB9U5' -GACTCCAGTGGTAATCTACTGctcgagCAGTAGATTACCACTGGAGT 

C-3' (IB^yS^I ; TM&tfp53<D*-?y KIB^o A£^dsRNA£JFM"t 

http://www.ncbi.nLm.nih.gov/BLAST/
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hRNA^ LTteffl3tl?#£0 

[0026] shRNA^p- Ft *-IZ&, 7°P £ LT, poL 

II^7°P^-^- (m&\ CMVfuM7°P^-^-) 

%>1fs m.MM<D&W*lEmz?7t>-&2>tzltolZ, polIII^yP^-^-^ffl 

t&<Dft—$&#}-£$>2>o poLIII^7°P;E —-S7 —£: LTtis "7 ^ X £ <£ £/1: K 

®U6-snRNA7°P^ — ̂  —s t: KH1-RNase P RNA7°P^ —N t K/< U >-tR 

NA^P^E —*—£>*i£>0 S/c, L"C4f@£LtT 

as btiz>0 

z(D£?izLTmmLtcshRnhm%tiizv Kti, K 

tit# •So 

[0027] (D) ^.^-tz-> S 

±§B©M]J(JHbH:F£=l- K"t£^I£ (£J:tfp53©&tgPM$lff£=l- K 

t^mk) L< Fzmj&tz> 
zttfvz. ztib(Dm%ti-tz>y 
t>-izmmznmz>0 0ct3/4N Sox2N KLf4. Lin28£J;t/L-Myc£i9] 

Ftz^vmms 
UT(D3-D(D%m,tliz^ Ft LTxt°V-v;U^^^-tcM^tl^o 

(a) 0ct3/4£p-Ftzmt (0) K ; 

(b) Sox2£p-FtZWB. (S) £Klf4£p-FtZWB. (K) tif5' frb3 

' jimzzmm (S-K) -e^>x 
^LT^^ti/cfgiE^-tzy K ; £<££/ 

(c) L-Myc £ P — Kf-S ̂ 11 (U) £Lin28£p—K1~-g>^I£ (L) ^^5' 

3' jimzzmm (U-D -e^>x Fu-votmi%^m,iztz>i\&m 

[0028] {.^mmizis^Tte, ±m^(Dwmitm^izi]UPiX, tsbiz 
GLis1tfOTHbH?£ LT^£ti£0 69©®|{bH?£P- K 
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tzmm, ±IE(a)~(c)03^0^ii^-tz«> K t, 
(d) GLis1£=l- (G) "tz y K 

t(D4-D(D%l%±>-\zv K t LTxtfV —— 

[0029] 0ct3/4% Sox2% KLf4% Lin28£<£t/L-Myc©5-3©#]}$ 

p53 shRNAt L < tip53DD£:fI<^"n;b-t±-Tffll>'.g)7^\ ^©ifp, 5"3 

V>m%itmTtpb3 shRNAt L< t#ip53DD^ =l — K"t J^T® 

4o®^ii^-tz>> LTxt°V-V>;U^^^-tC^i6^tl-g)o 

(a) 0ct3/4£p-K"t£^11 (0) £#frfgii;b "tz >;/ K ; 

(b) Sox2£=|- (S) £KLf4£=|-K"t£^I£ (K) £^5' frb?> 

' ^fpitcc^jiij^ (S-K) -e^>x Fn=v<7&m%%-Rimztz>irmm% 
fi" Ltllp^ iz y h ; 

(c) L-Myc £ =1— Kf£> ̂ 11 (U) £Lin28£=l—K1~-g>^I£ (L) ^^5' 

3' jimzzmm (U-D -e^>x 
£^LT^3ti/cfgii£-tz>;/ h ; £<££/ 

(d' ) p53 shRNAt L< ti(d" )p53DD£ =l - K 1" £^I££#frfgii tl "tz «> K 

[0030] zzv r*>'*>Xbn = y?%:%mZpIffilzTZft'&&7!l] tLZtt, m 

l£s P^^JUXO^AIB^] (PLoS ONE 3, e2532, 2008, Stem CeLLs 25, 1 

707, 2007) N IRESIB^U (U.S. Patent No. 4,937,190) L < &2A 

53©&tgPM$)ff£p-K"t£^I£ (0, S-K% U-LN G&£:) tCjQ;LT, '>& 

< ^P^E-*-*: L 

T&, MMbH^S/ctip530 7"^sft£=i-

G0*I"£\ ^JxtfEFI a -?n=E — $—, CAG7°P^E —-S7 —N SRa^P^-^- S 

V407°P ̂  — ^—s LTR7°P ̂  — ^—S CMV (+f -f K P< tfP 0 -f JUX) ^P^E — 

*—N RSV JUX) 7°P ^E ——N MoMuLV (^EP--v7Xfi 

ifilfl^JUX) LTR, HSV-TK ^ ̂  $ ¥>*ri—tz) 7°P 

Wt, EF1 a CAG 7° P ̂ E — 

-N MoMuLV LTRN CMV7°P ^E —-^ —N SRa 7°P ̂ E-*S IA\> 
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MibasaL&7°p^-^-|B^HcjQ*.-C OTHbH?GDfgii£ 

m&tz>tcsb(DJiy;\yv—®m (m&\ cumwm^y^yv—m) 
/uWTt <U\ £tcs p53 shRNA£=l—Kt"£>$^©*§£\ ~fu=^ — $ — t 

LT, ±^0®yU67oP^-^-^0poLIII^7oP^-^-^fS 

£*l£>o 

[0031] *fg0£©fgii;b-tzy Mi, yp=E-^-0flt!i:, OTHbH? 

£fcttp53© 7"^Sft£P- K-r^^II©3' "FSfclCpoLyA 

~J5s p53 shRNA^p-K"t WJ&. 

1103' 

tmfiLUo *fg0£©fgii;b-tzy Mctt, $DflMbH^p530 K$:»-

> 7"^Sft0mRNA0^^tt^fp]±^-&^@^T\ fiOJUHb 

K $ ± y K 7^ -f 7"^Sft0 p £: po LyAttJp:> ̂ JU 

^CDPEIHC, *5 y F^i7 y $R:f0zrJ ^ JlsX$z^{£BMUfix b p< > K (WPRE) 13^0 

[0032] (E) xb°V —— 

^f^tcffli^ti^xey-vju^^-,*: LT^ EBVN SV40^ 

x#0 $ - PIf b ti£o PtfLftMJ^ft "e0 Stct£s<0 5> 

-wmtisTte, im 
i^M^p^tcilp-n LTWSzikV\/MtZ>9 v/^K^P— Ft•. 

EBVJCfeoTtt^H^oriP^EBNA-litfe^ SV40K& o TfcMf§!i 

M^p^ori ^SV40 Large T antigenmfe^1f^lf £>tl£0 cfc lJ fcFS L < tioriP 

,>: EBNA-1 3 tl £ „ 

[0033] s/c, 

©AMi^^^pTt^C-r^/ctotC, pUC on\ 

CoLE1 on\ 2^ ori^) T7 > t^>'J > Ittt 

mfeTs T^T=fcJa\, 

LT, i/'bh' 
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So mm®T%:=\-Ftz>m%(Dm%t)izv FzmmzmAz^ 
Z>£?lzs xfcfy —— It^^O •——>?'+M K 
T?$£o — ±IE^ii^-tz>> MC£tt&7°P;E-^-, 

N poLyAftiQ^^Jk WPREIB^y^ti, ^#)X kfy — £ 

—±tC#StlT33l'Js 7°P;E-^-^poLyA^Jpi>^^-;U tfWPREBB 

^^friii^&wpREiB^) - K-rs^n^^A-rs 

£^iz£ yN #A^? * — £ *iHL t# £ 9 tc x t° y - v JU^ ̂  -

7°P ̂  - ̂ £ po LyAftfln*/ <fi~)\y (^ ? * -T»RE|B^J £#<frt§£-&WPREBB 

^J) ^©PEIHC, p—xy?+M £7^73; IA\> 

[0034] Mi, *t$t (fcfSLOi, 2% 3tL<ti4o) 0xtf 

y-VJU^^-tC, ±IE(a)~(c), fe£Wi(a)~(d), (d' )tL<ti(d" 

o cMtcPsILT, ^tiJ^futc, W£(D%m,t)lzy 

x tf y -v)\ss< 0 $ — ± IZ £ tf £ •*• tl ̂  0BBM i PS«tfil^ ̂ ^ L < ^ 

<bt?t5:i^Lfc (*S^fFaiil!fi61/521,153^) 0 

Extra EBNA-1^^^-0#ffltCd;y^L< iPS«ttiI^^ 

fi£#3tl£0T\ Izv M^ _hlE(a)~(c)% fe£Wi(a)~ 

(d)N (d' )tL<ti(d" )0^ii^-tz«> Stf^tl^tllt, L< tt2ofoN 2, 3 

t, L < ti4^0xt°y-v;u^^^-±tc, &WMftsojiij? 

T\ ftE^teStCfgi^tltf^o 

[0035] Ll^—^MI*§tC£lN-ai, *—-Iz v S 

ti, ±IE(a)~(d)0^il^-tz«> K^^tl^tl2o-r^N J-MT©*MKC^T2 

-p©xbfy——y*iH3ti-g> (TKHKJ^#!^ 

SIH61/521,153-^-) o 

(00*.^ EBNA-1, SV40 Large T antigen 
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m, L< ttEBNA-1) (-tz>7jl) ©3' L 

T (J^T, 

) % 5' £NP)3' ^"fq]tc [^jii^J-tz y KA] — [^§iE 

^ -tz «> K B] -tz «> h BBM3 ft£ t L fci§^ 

1) ±IE(a)©^ii^-tz«> K (0ct3/4£=l-K"t£mt (0) £#&) &fgii;b 

-tz«> hB©&Mtc|BM3ti£ ;fc?3;L<^ 

2) ±IE(b)0^ii^-tz«> K (Sox2£=l- K"t£^I£ (S) £Klf4£ =l- K"t £ 

^11 (K) £7^5' fr£>3' ^[qKCCCDjIiJ^ (S-K) "£*/*/X Vn — v 9 ti.%1%, 

ft ̂ tzlZt LT^ilp^ tiTlN£>) ti^iE^-tz^ hACDiuMtzlB 

ti'So 

[0036] lit, ±IE(a)0^ii^-tz«> K^±IE(b)©^ii^-tz«> (i) |WJ — 

CQxtfy — -?)\ss<9 $— ±tC^i6^tiT:fc J:IN L (UlCQxtfy — 

-±K(b)-(a)©JliJ^-eBBM3*l£) , (ii) S^§i tfV-VJU^ ̂ -± 

J:IN (f§1©xt°y — -?)l/s<<7 5>— JztC (c) =fc L < &(d)-(a)0 

JiiJ^-eiBM^ti, ^2©xt0v-v;u^^^-±tc(b)-(d):fc L< ti(c)©jiij^ 
"eiBM^tl-g)) o IPt), ±§E(i )©*!£• (ia) f§1 ©x tfy-vJU^ $ 

- : (b)-(a) (OTHbH^CDBBMi: LT&SK-O) f§2©fgii^^ - : (c) 

-(d) (OTHbH^CDBBMi: LTtiUL-G) t(D%.Il^ &tf(ib) f§1©xt°y 

: (b)-(a) (OTHbH^OBBMi: LTttSK-0) f§2©fgii 

: (d)-(c) (OTHbH^OBBMi: LTtiG-UL) «>:©|I^-&©2®y © 

II-^-y:"efey, ±§E(i i)©*!"£• (i i a) f§1 ©x tfy — ^ — : (c 

)-(a) LT^UL-O) t, •. (b)-(d) 

LT&SK-G) tm.i^-y\ &t/(Mb) f§i©xt°y-v 

;l//s:/7^-: (d)-(a) LTSG-O) t, 

- : (b)-(c) LT^SK-UD ^©ii^-&©2®y©ii^-& 

[0037] ±§E(ia)©£I£-&N IP*>, f§1©x 

: (b)-(a) (MMbH^©IBM^ LTtiSK-0) f§2© 
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: (c)-(d) LT^UL-G) 

Ifbtl5o ^©^MJfe^^HC^^tL^pCEB-hSK-Oi: 

pCEB-hUL-G£©^£-;bt!:tfPtf btlZ>0 

PH3ti1% 2-D(D%m,t)-\zy ^"fq]tC$E¥^ti-g) J: 9 tC^A^tiTlNT 

(head-to-tai L) N J5ft;fr[qKC$E^3 tl£ J: 9 tCjfA3 tiTlNTt 

cfclN (head-to-head j£/c&tai L-to-tai L) 0 £tcs iz y K (D%i^^5 

iRltts ^ -®Pf?LS]^ 

>/^ff£=i- K"r^mfe^©$E¥^fq]^iwi— 
K^\p\xh-oX^ja\, LIN-^MI*§^£ 

T^<T(D%l%t)-\zv tm~;£[PKC$E¥3 ti£ J; 9 IZ* 

<7*-±lzmm&riZo 
m<Dft£L\,^mmmz£^Tte, ±§E(a)~ 

(c)0^ii^-tz>> SA^ti^tilof^ 3^©xkfv — — ±tc^i6 

3 ti £=&©"£ £>£>«, <£ C©J;9^3o©ilfV-7JK^^-

£ LT, pCXLE-hOCT3/4 (Addgene#27076) N pCXLE-hSK (Addgene#27078) £ 

ctt/pCXLE-hUL (Addgene#27080) (Nat. Methods, 8(5): 409-412 (2011)# 

ffi) ^ ̂ $©»TO<£t/ll2^3ft£pCE-hOCT3/4N pCE-hSK£ <£t/pCE-

hULtf0y^3*l£o 

[0038] Stf3££p53©&tgPM$|ff©fg3I*j-IZ'y S (IP*>, ±IE 

(d' )=&L<tt(d" )0^ii^-tz«> K) £#fr*Il=K 

•esu®©xkfv—-7^^ — tc^tiT^Tt»^ (tn^ © x tr y—-7 
;U^/7^-) 0 ^©^te$y&<£0:II|2^3tl£pCE-mp53 

DD&iftfPtf £*l£o 

p53©&tgPM$)ff©fg3I*j-IZ'y ±IE(a)~(c)©^ii^-tz 

v h tl^'tlJM3 tl/c3o © x t? V — V JU^ 0 9 — CO IN t tl AHC —%&izm 

ic^tiT^Tti Ja\> ±IE(a)©^ii^-tz y h 11t» tcx fcfy — 

^titcPI^^ti^iN0 
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t £ ̂ 11 L° V - V ^ - tC *g*6 3 tl £ *I£\ ^ (D JliJ^ ti tc 

«3ti&i^\ pS3(Dmmmmm(Dm%±)izv 
m%tjiZ'y b(DMlzmWTZZt&-e$Zo MteffltLriZ, pCXLE-hOCT3/4 
-shp53-F (Addgene#27077) ( rPCXLE-hOCT3/4-shP53j Nat. Meth 

ods, 8(5): 409-412 (2011)#B§) £X?m2lZ^ tl£pCE 

-hOCT3/4-shp53-F ( rPCE-hOCT3/4-shP53j ££^9) 7^ tf £ tl £ <> 

[0039] *fgBJ3tC33tt£xL°y-v,/U'<^-ti, §£^^-®Pt?LB]MJ^ft"e 

(DmrnizMmte^tt-wmob' flytcLoxPSB^^wct, 
, #A,-ei^-rtcUNo ^u<it m&£m' tiy 
tc L oxPIB^y £ m ~h fR] tc IBM L tc x tf V - •V )\y* 0 $ - 3 tit# £ o X tf 

v - v - ti ^ -e g m$MRT ffi tetctb, *f y A tc S ti ft 
< INo/cA/iPSH^A^iI^ 

ti/ctitiN ^ —tijS^^tcP^^ti-g)cLINQ xtfy—VJU 

^^^-®pS?LS]^lffl^ft"e®:fiiitc^^/></7^-^^^2o0LoxPiB^y-e 

#52^ CtltCCre'J P 

^tcofc U. m 

[0040] ^^-e^ffl^tL^loxPSB^li: LTti, J^<?T 'J *7 7-yP1fi3fe©^£ 
M LoxPIB^y (DffeN x tf V - V JU^ 0 9 — (D Ptft T? (D%%Mk tc &W & 
^^-^Sl£$tMugtCll^T-|BM3ti/ciI£-tC, M&XZ&Z. LTLox 

piB^y^©iB^y£^3•£?#£^LOXPIB^Jttmibn&0 LOXPIB 
mt LTtis 5' iiijj5miB^ytc^a0fe^Lox7K 3' iiysmiB^ytc^ 
S®fe-g> Lox66, X^-+fH$#tC^©£>£Lox2272^Lox511&£tfPtf £ 

tl£0 ^^^—^©5' ill33ctt/3' i|iJtC|BM^tl^)2o0LoxP|B^yti, H 

X^-^-S^tC^a^fe^^SLoxP 

IB^^il^tilWI-^t© (0!k LOX2272|W|±N LOX511|W|±) Sf 

JKtt 5' i|iJJ5miB^ytC^S0fe^^aLoxP|B^y (0!k Lox71) £3' 1IIJJ5 

miB^HC^a©fe£^aioxP|B^J (0!k Lox66) btlZo Z 
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<Di§i=r, LoxPiB?y&5' m*3£zf3' 

^m^T&tcSbs Cre'J <, 

iox7i^iox66 

t%mmm^c^-wmob' flufc^rw wc^-fticD^ioxP 
IB^J £IBS LT t J: ^S^i^LoxP|B^®^M^IBM^ tiZ <£ 9 &[q] 

5--e^SLoxP|B^y^^A"r^^^fe^o f^S. L^xtfV-T 

teCre'J 

£•=&&£;* *l£©-^ Cre'J =l > tzfttSJC J; S 'J 

X^tCiixTLoxPIB^y^lSIt LTfcN< 

[0041] 2^0LoxP|B^yti, 

(SP^S (m«\ EBV 0 

riP, SV40 ori^, &SL<ttoriP) N t 

(0U^ EBNA-1 N SV40 Large T antigen^, U < 

&EBNA-1) £=l-K-T^mfe^lB^y) ©5' ilij 33 <£ t/3' MiZs |W|^[p]tClBM 

tcttZfo-oT^J^U <U\ 

[0042] LoxPEB?y©#*±©£$lK:fr 

&t>bt\ foMmizmxLtzmz, ($o 
K-T £&&&#&) 

j& © ̂  y A 4* £ ̂  & £ ft & ̂  ^ x tr y—-7 £ * — * & ©$]^ £ tt 

T?&<, Cre'J =l>^^—Wf£feb-ex L° V - A £ L 

T £ 1^ £ £ - i PS« frt> %mt £ £ ^ 9 &&JH £#f £ t> 

BP"^ iPS«0ttil^+^^M^blll^33J:t/p5 

3mmmmm<Dm%%mfeLtc&, fic*A^Eftssa;^i©i 
t°v-v;u^^^-^^-r-g)o i:t' nft^-raj ^ wo 2011/016588 

A1©^Bt5^J6=fc L< ti10tC|Ei6^tl^PCR^/f^/cti^MiJ1HC|Ei6^tl^RT-
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PCR^ffi1 tC 33 lAx N tt* 0 $ ~ © £ /c & 0 $ ~ IZ mm, Ztltc M it El 

ZMtiat&o -fr-frz*'? t(DmMz&yMiLtsn&\PS$m<7n-y 

(D5Q°/o&L-ts $?£ L < <£ yjft L < &70XJ*Lt©? P->l;i33^T 

x kf y—-7 — iiN #Ati 1 J!^Uftlz33tt£> 1 x 104»&y © P 

£-&tf10M@©tf-y--C&£©l;:ttU iPS«ttiI0l (mti\ *0 9-

#AA^^4jir^) izisii&uwmmfotcvcD^^-wmimxT, $?£ 
L < &50iro"K J; y Sft L < &3m&LTiz£-cmnt2>mmz.MMte-c^ 

z. t £f#t§£ 

[0043] JlftftHCti, *fP£©^0gB5g£M^?*-ttJU~F©(i)~(vi i)©9*> 

©'>& < £ 1 ^ Sf S L < &2o J^±N J; y Jf t L < &3oJU±, S L < 

& 4-D U± omMW¥$L 

(i) X tf V - v JU^ 0 9 — © PffLftMJ^ ft T? ©^ IZ !&W te'ttf—WM 

(00*.^ EBNA-1 mfe-?1JPSV40 Large T antigenic?, SfS L < &EBNA-1 

mfe^) ©5' i|ij33ctt/3' i|iJtCLoxP|B^lJ^|W|^fp]tCl3M^tiTlN^o 

(ii) OTHbH^P- Kt£^I£^CAG7°P^-^-©»p-RCfe£0 

(iii) MMbH^S/ctip53© F*13T<( 7"^Sft£P- K"t£^It 

^CMVfu fig j(g x > / \ > Ht - ©»P~RC £ 0 

(iv) fiOlMbHI^S/ctip53© 7"^sft£P- K"t£^It 

£ +t =¥ 0 - V P tf >po LyAftJQ *> Vi-)\,<D#mTlZ $> Z>0 

(v) fiOlMbHI^S/ctip53© 7"^sft£P- K"t£^I££: 

PO LyA^jps/ ̂ JU torn OPREIB^U £#&«, 
(vi) p53 shRNA^p-Kt £^I£^U67°P -©»P~RCfe£0 

(vii) (flUtf* pUC on\ CoLE1 on\ $?£ L < tip 

UC ori) N 33J:t/lffla-e©M^^prt^C-r^V-^-jlfe^ (mti\ 
t^> "J ) £#£\, 

(vi i i) xt°y-vju^^-©Pi?LB]MJ^ft"e©*fi^Cift^&'<^-
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mm EBNA-1 Jt£^SV40 Large T antigenSfS L < ttEBN 

ff£p-|W|-^fq]tC$E¥^tl^o 

[0044] &s 4O©M 

rbs gmtJ-tz-y b<DE5Wm%&EtTZZtlZj:'>J> 3 Z lZ®iL%)&tf&m 

ZtlZRlffi&tf&Zo 
[0045] (F) Extra EBNA-1 ̂  ̂ - 7°^ X $ K 

EBNA-1 (Epstein-Barr virus nuclear antigen 1) $ yj^O EBV(Epst 

ein-Barr vi rus) A^l&ft LTN ^(Dx tf V — I\(DWSk, 

y^O%.ZM, ^§^>/^ff^EBV>rV ADNA0OriP 

Tli^HCilp-n ^T£> Z t tCcfc lJ tl£ d (Frappier, L., a 

nd 0' DonneLL, M. (1991) J. Biol. Chem. 266, 7819-7826) 0 *fgBJ^C£ 

Extra EBNA-1 K&, ^0 J: 9 &EBNA-1 L 

T 0 r i P^Ii$, £ M t Z> x L° V - V JU^ 0 5> ~ (D S #*fM £ RltbtC 1" •£> t (D Z fo 

£o *fgBJ^C£tt£ Extra EBNA-1 ̂  ̂-7°^ X $ K&, EBNA-1^>/^ff 

£ P - K t Z> mfcT Zmm L T fc y, PtfL&MJfeft tC fc ^ TEBNA-1 ̂  > A 

[0046] *fgBJ^C£tt£ Extra EBNA-1 ̂ ^-7°^ K&, 7°P -®»P 

-RCEBNA-1 P - A3 tltcMlk* t y, EBNA-1 P -

R]ffilZtZM?k%:GtZy=7Z$ KT-feft&Y^T*fgB£0i5SUC#3;tl£ 

o *fgBJ^C£tt£ Extra EBNA-1 ̂  -7°^ X $ K&, 7°P^-^ 

~(DmZpfiMlZ£ yx>/\>Ht-, *°'J 

tfv 'J v L K P^ ?l~ V' V Vltttmfe 

^ L°zL-PV^>>It14mfc^&£Wtf^tl£o EBNA-1 =l -
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— f — t LTt^ 0!la.t£s EF1 a 7°P ^E ——N CAG7°P;E-^ 

—N SRa 7°P ^E ——N SV407°P;E — N LTR^P^E —*—N CMV (+f K 

^fP^-fJl/X) 7°P ^E ——N RSV (^XM^JUX) 7°P ^E ——N 

MoMuLV PLTRN HSV-TK 7 -f )\s 

7s3-$.Vy*1---&) 7°P;E-^-^^^ffllM^tl^o CAG 7° P ̂ E 

CMVyP^E-^-^^A^fS IA\> Extra EBNA-1 ̂ ^7 

Kt^ $iJpLti\ pCX-EGFP (FEBS Letters, 407, 313-319, 1997 

) £ffl^T~F§E©#JIIItCj: VWmtZ>Zt1fT:x*Z>0 

• pCX-EGFP0pA|B^05' iliJtCWPREIB^j U 3 ^tcMBfilBamHIftLS 

tCofc «'JSV40ori^IXl'JP^<o 

• £®^^-®EGFP^:fr£EcoRmxl'.m3\ ftfo <J tCEBNA-1 =1-

-?•(£><£ 9 tC LTt# £> tl/cExtra EBNA-1 Kti, *BSIffl»tC 

rpCXWB-EBNA-1 J tm£tlZ>0 

[0047] *fgBStC£tt£ Extra EBNA-1 ̂ ^-7°^Kti, 

m?Ll£s pCX-EGFP (FEBS Letters, 407, 313-319, 1997) £ffllNTT§E®^ 

Jill -e $ z> o 

• pCX-EGFP£*|#HBamHHCd; iJilU self ligation^t^ (pCXB-EGFP 

) o 

• d©^?*-£Mg^EcoRI-e$!lSU pCXWB-EBNA10EcoRl7^ 

<77 y K (EBNA-1 p- K^Iit) 

-?•(£><£ 9 tC LTt# £> tl/cExtra EBNA-1 ̂ ^-^77,$ Kti, *BSIffl»tC 

TpCXB-EBNAU £n¥t£*i£0 

[0048] Extra EBNA-1 ̂ ^-7°^LTti, mti\ iPS«® 

tC fc I vTJUHbH? £JS*6 L fc x tf V -V)\y* ? ̂  - £ |W| 0| tc|| 

J&tC&M3t!:?#£o S/cSy©Mi-eti, Extra EBNA-1 -7°^X$ Kti 

s ^MMbH^£MLfcxL°y-vju^^-£«tcJgM3-&£futc, 

ztcmmzvtcmz, mmmizm^vrnzo 
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Brr£±-ej: y 
[0049] Extra EBNA-1 * — 7°^7> $ KK * 

-XAt LT&s $3fe©£&T&oriTK^-f £EBNA-1©Mtf+# 

C 5s Extra EBN 

A_! /«< /7 ^ - 7°^ x $ K iZ J; y EBNA-1©TO:fr M#fc d t b tl& 

rfs &<D*jj=XJx-eiPSfflm<D&±L$t}&tf&gLr^fct LrtiRjbXmBM 

lUTs ^0^lffl*tCfcNlNTs $-%FB^r$i±L$tlfciPSm 
Tepi-iPS ceLLsJ j£7cti Tepi-iPSCsJ k.W&'t&Z. £.t>ifoZ>0 ~fa 

TC1, T1, T2, Y3, Y3+EBNA1, Y4, Y 

4+EBNA1, Y5+EBNA1, Y6+EBNA1J tV^t Z tl b ©,ffl£"£&J^~F©H 1 

tc^-t^y T?&£>0 

[0050] 
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[^1] 

Mixture name Plasmld name Amount (ug) Genes 
CI PEB-C5 2,5 OCT3/4, SOX2, KLF4, c-MYC, LIN28 

pEB-Tg 0.5 SV40LT 
Tl PEP4E02SEN2K 1.05 OCT3/4, SOX2, NANOG, KLF4 

PEP4E02SET2K 1.12 OCT3/4, SOX2, SV40LT, KLF4 
pCEP4-M2L 0.83 C-MYC. L1N28 

T2 PEP4ED2SET2K 0.91 OCT3/4, SOX2, SV40LT, KLF4 
PEP4E02SCK2MEN2L 2.09 OCT3/4, SOX2, KLF4, c-MYC, NANOG, LIN28 

Y3 pCXLE-hO CT3/4 1 OCT3/4 
pCXLE-hSK 1 SOX2, KLF4 
pCXLE-hUL 1 L-MYC, LIN28 

Y3 + EBNA1 pCXLE-hOCT 3/4 0.83 OCT3/4 
pCXLE-hSK 0.83 SOX2, KLF4 
pCXLE-hUL 0.83 L-MYC, LIN28 
pCXWB-EBNAI 0,5 CAG::EBNA1 

Y4 pCXLE-hOCT3/4-shp53 1 OCT3/4, p53 shRNA 
pCXLE-hSK 1 SOX2, KLF4 
pCXLE-hUL 1 L-MYC, LIN28 

Y4 + EBNA1 pCXLE-hOCT3/4-shp53 0.83 OCT3/4, p53 shRNA 
pCXLE-hSK 0.83 SOX2, KLF4 
pCXLE-hUL 0.83 L-MYC, LIN28 
pCXWB-EBNAI 0,5 CAG::EBNA1 

Y5 + EBNA1 pCE-hOCT3/4-shp53 0.83 OCT3/4, p53 shRNA 
pCE-hSK 0.83 SOX2. KLF4 

(- WPRE) pCE-hUL 0.83 L-MYC, LIN28 
pCXB-EBNAI 0.5 CAG::EBNA1 

Y6 + EBNA1 pCE-hOCT3/4 0.625 OCT3/4 
pCE-hSK 0.625 SOX2, KLF4 

(- WPRE) pCE-hUL 0.625 L-MYC, LIN28 
(- shRNA) pCE-mp53DD 0.625 mouse p53 dominant negative 

pCXB-EBNA1 0.5 CAG::EBNA1 

[0051] (G) by S©ft«l^©gA:ft& 

±§E©xt°y — $ — izy Mi, 0!la.l£ 

'J*°7:L^:>EI >;£, 'J*°7-A;£N i^hP^lz-^a^ 'J >11^ 

Jl/*>£A£2fcfig&N DEAE^Xh^>;^ Y^PO^x^yaV/l it 

0!Ja.tfS 
cience, 324: 797-801 (2009), WO 2011/016588 A1 tfc&Nature Methods, 8 

(5), 409-412 (2011)^C§Ei63ft&^;££ffllN&££^T-$&o 

i psmmfr b x tr v - v JU^ ? $ - © PSIL&MJ^ ft -e ©^t §U ic 

(LoxPIB^fflIN/cill^C&) LoxPBB$J5M©J&gBB?!l£#fr&&£:fP-
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§£ i PS»fr b i£it L/ci tf V - A®# £ ti 

M^ LT"t+f >7"P y K^/fS/c&PCR^ftf^TlV /<> 

A'> (WO 2011/016588 A1 

, Nature Methods, 8(5), 409-412 (2011)#B§) 0 x tfV- A®#©l|§!Ui 

J: <, m«, Science, 324: 797-801 

(2009), WO 2011/016588 A1£fc&Nature Methods, 8(5), 409-412 (2011) 

[0052] (H) iPS«0i^»Bftmff 

y, iPSIffl 

J&©$±z:*W£;* biztmsb&ztlfw&'z'^&o ^©<£ 9 &iPSM©tfii$] 

LTfciU m«, tX VyT7^=7—tz (HDAC) PlS$iJ [0IJ 

*.£, A'JU7°Pl£ (VPA) (Nat. BiotechnoL., 26(7): 795-797 (2008)), K U 

BS^-MJ^A, MC 1293, M344#©<£#?PMS!J, HDACtCft 

t"5siRNAfoctt/shRNA ($|, HDAC1 siRNA SmartpooL(Mi^I) (MiLLipore) 

, HuSH 29mer shRNA Constructs against HDAC1 (OriGene)=f) =§(D$z, 

iiPlS$iJ t£ tl , G9atX K y 7 )l h7>X7i7--tz PlS$iJ [0IJ x tf, BI 

X-01294 (CeLL Stem CeLL, 2: 525-528 (2008))^©^^PlS$iJ, G9atC& 

f^siRNAfocfct/shRNA (#lj, G9a siRNA(human) (Santa Cruz BiotechnoLogy) 

H) , L-caLcium channeL agonist ($lj^. ti'Bayk 

8644) (CeLL Stem CeLL, 3, 568-574 (2008)), UTF1 (CeLL Stem CeLL, 3, 47 

5-479 (2008)), [^J^-tf, Wnt SignaL ing;g'|4 

itM (^JxtfsoLubLe Wnt3a) (CeLL Stem CeLL, 3, 132-135 (2008)) , TGF 

-/3 ©PJELS^J, MEKPMS^J, 2i/LIF (2i timitogen-activated protein kinase 

signaL L ingfectt/gLycogen synthase ki nase-3©Pi.iS^:|J, PLoS Bio Logy, 6(1 

0), 2237-2247 (2008))] , ffe©^$=fc L < IZ'&l&fcttib'&M (®k 5' -az 
acytidine, thiazovivin, tf^^VCIf) , ESII^U^Hfr^miRNA (^Ij^-ti, miR 

-302-367^ =>X$- (MoL. CeLL. BioL. doi: 10.1128/MCB. 00398-08, WO2009 

/075119), miR-302 (RNA (2008) 14: 1-10), miR-291 -3p, miR-294£<£t/miR 
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-295 Nat. Biotechnol. 27: 459-461 (2009))) 

L < &sh 

RNA£ =1 - K15DNA£#frfgii^^ ^ T t 

[0053] lil^'(a) 

£>5Wi(c) £ *§£•£*&; I;T* 

cfc lJ S 

i PS«®tfil^fi£#^ff £ tb$$ L b (D 

iPS|fflJ^AZ^7^EtCfi£#3ft5^y ̂  $—\zv 

[0054] (i) i±m&mz±z>MiL$hm(Drtm 
tizzy 

^ iPSfflJ&©$3£®$£3e>K&#-f£d£tf'e$.So r<£ 

ct y tWHtClJIlN Z. t ̂ rliRfct"So 

^ffl3ti55-10% CO2/95-90%^m®HHm^®II^;I^J: y Jt® 

$j*_«'#ammmxTom*mt^t&0 n 
SL<&, HHm^®II^;I^ti15%J^T (R 14%J^"K 13%J^T, 12^"F 

, mJ*TF&£) N 10XJUT (®k 9%&LTs 8%UTs 7%UTs 6^"F^if) s 

s/ctib°MT m> 4%UT, 3%J^T, 2%y>Ttet) ?-frz0 %tc, nam* 
SfSL<tt0.1XJU± (m, 0.2%J^±, 0.3%J^±, 0.4%J^±& 

£') N 0.5%J^± (R 0.6%J^±, 0.7%J^±N 0.8%J^±, 0.95J^±&£) N £ 
tcltnU± (®k l.nu±s 1.2%y>±, ].3%U±s ^.4%U±ti:£) ?-£)Z0 

[0055] am ©a* £ K £ ̂  -c mmitm zm&tztt K $ y m z n & ̂  m 
n>f jt © lias Rrtg&co2>r -e« £ %mt & J5&ifm t 
-e^y, LT^tf^ti^o ^}iJt©iii5Rrti^co2>r/<-

*? — tis ffi^CD^t5P< — ft— ($lJ^Ji\ Thermo scientif 

ic*t jfe*JHb^l£t +i7^-Jl/K, fflffi2£&5S£tt&£©*-*J-§!l 
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(Dmmmmmco2^0 

jut (20%) 

s K0SMJ; ytu-efeoTtis 

B£M&£ <U^\ 

1z V S£&fli3•£fcit&^-£10m mXfc£\ 1 &^ L10 
(0!k 2,3,4,5,6,7,8S/cti9) 0) fc^/c^tC«^^T-e±M"r 5 d £ 

tffcFS IA\> 

[0056] iPS«0^-£^tfIE;tI£Sl;fjt 

(20%) (DmttiztkLTzmtsnzzm 
a.tf30£Lt, 50£Lt, 7BU±£tcmmU±T:\ 50 0JUT, 400JUT, 35 

0JUT£fc&300J^T©j(0^#tfPtfbti&tf, <£ 

mm0kftT-e<Dft£ 
, ^ tg# & E ̂  aitn ;i jttzm i;Tiggmmmmmmtttmt&zt #-e$ 
So S/c, -^Ml*§^33^-C iPS«0liM=l P--0®R^ ^iJIttt 

ttfftti IA\> 

[0057] 

tmmm^ IE^IISI;! jt^T-e©\psam$3t*w& 
§ o 

K (3 ̂ C&^CJ^i;TiPSM®^AZ^fi£#t]ff 

) «£, ̂ Jx«ES«0±MtCigL/c^T-e±M-rs 

o V-7X«®iI£\ LTLeukemi 

a Inhibitory Factor (LIF) £^JQ L T ip II £ tT 9 o — Jis t; hlfflftUCDif-n 

Ktt, LIFCDftfoU (bFGF) 33/c&M 

Mf (SCF) IA\, s/c, MM&> 7 4-?-Mmt 

L T, Mil^*a£$lftTrMH L T 31± tcv ̂  XG£{? fi 0 

tiT t ct < N Cti^07 -r -?-MB<Di$-<b<J 
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h 'J v K <U\ -?7 

xjfeftm&mmmmt ®;tsTo«*fc (ATCC CRL-1503) mt<7 
•i-?-t LTJ: \PSm&(Dmmz^ STO 

(SNL76/7 ST0«; EC 

ACC 07032801) (McMahon, A. P. & Bradley, A. Cell 62, 1073-1085 (1990 

)) iTl^o S/c, (MEF) 

7^ h7^iz>CMH;£®MEF$ 'J *°:P*±^ 'J 7° 

• -tzJUttfr£7fr!£3tlT^-g>o Ztlb(D7 4 

B^CO^^—-fey KC0}gM<£ LTt U & 

(0Utf1-10S&) 

[0058] Rho^f ^- —-tz (ROCK) PMS^iJ^r'a A/T'l^T t cfc lN0 ||I 

igjfelCROCKPI 

^Jtf#£*lT^£C:£7Wi: IA\, 7 4 -y-Mmt LTMEF«^SNL|ffl 

& tfm ^ £ tl & *I£\ —Jit K ^ £ tl £ i&Jfe ^ ROCKPIS^IJ £ tl T T 

t>#£tiT^&< Tt> #£ti"C^&^©7W£ IA\> ROCKPIS^IJ^: 

LTti, Y-27632^ffl^tlS^\ CtUCPJ^3 tlftl\ 

[0059] Izv S©Affile:J: kK Izv S©# 

Afrb, iPS«£tfilU 3 ^CiPSM^ LTH^-rs^-e©^, K 

U]!$)E3fej$#£ —tCiSSLT (BP^ ^xeno-free©^#"F-e) N 

t: MPSfflJte£fE§!if £d£tfRTt£"e&£o xeno-free^^^TT't MPS« 

*fgB£©^^ —fey K (3 ̂ Ci&^CJ^DTiPSM©^ 

tL^mm^n.) FCS^©#L 

#s^iN±^^-e±M^ti5o LT±s±tetc^ip^ti5tK ( 

0!k bFGF, SCF^) t K fi3fc©*ii^ Htcf y/^O ft SfS L < 

>/^K^ffl^tl50 7 -f-y-MBt LT^ Lhfi3fc©ffil: 
(HDF) ^Pth 

lSrit$$$[S^& if iffc J tit# 5 o %tcs 7 4 - y-iS§?:i^5c 

tte<£^\Psmm%:mmtz>ztib-RimxfoVs z.<om^ mm^<ozi-
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7-4 y&fflt LT, K 'J y?Z%fi}^ZZtbX$Zs 

'Jyfztlis 

Alt) ($&&*.<*) Tf&oTti Ja\, 0!la.^ =l =7->fy, -JWr*V 

'JJJ>S 7 0*p?^fx tyjun>Ms ^yt/o^-y, x 

7 -r 7"'J 'J tc\,tZtib(DW\^1f 

mfbti&o £ti£>0»^gff^ £>tiTt ct < s MPL 

Its BD MatrigeL(TM)&£,®||j^fr^®fJ^t]"e&^T:& <£l\ Z<DifetCtrfr 

UxCDxeno-f reeCDP —-j1-f CI tifXx*Z>0 rfrlxCDxeno-freeCD 

P — 7- 4 y ^f£ij t. LT&N CeLLStart, Coati, VTN-N, Synthemax2, 

Retronect i nif^hf b>HZ>1f, d tl b £PJ!/E!;* tl&lN0 

[0060] xtfy ——(T|ffl^fcNd:t/#T|ffl^ 

(CD34Pitt«fed;t/^ • fuIE«£#fr) frb iPSmm%m±Lt 
^lPA^iPS|ffl^±§ft7°P hHJl/ (http://www.cira.kyoto-u.ac.jp/ 

j/research/protocoL. htmL) tlTl^o 

iPS«0liMP n--(Dm$Rtts 2££iM1f £ 

(flUfc^ Fbx15% Na 

nog, 0ct3/4&£fN $?£ L < &Nanog3;fc&0ct3/4) ^iJIttt 

mfe-ffcctt// S tcht Is/fi — $ — — fvT- 4 > f LtcW^XWM 

HSUililf fccfctf/Stz&Px-^M^-r 

Z>t^olb(DXfoZ>0 LTti, 0Ja.tfFbx15it£:F 

j^C/Sgeo {$-13z>9 Z-jt-^^S/yfcZfc h7>X7i7-if 

>/^ff£p- Kt~£>) v9<y U/c7^7to MEF 

(Takahashi & Yamanaka, CeLL, 126, 663-676 (2006)) N l^tiNanogm 

(GFP) 

0 V ̂  Xfi5fe®MEF (Ok i t a et aL., Nature, 44 

8, 313-317 (2007)) i&0 MWz£ 5MEII^"eliMP P 

x-LT^ m?Ll£Takahashi et aL., CeLL, 131, 861-87 
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2 (2007Hc§B*6©;££tfPtfe>*l£o 
iPSMtf L S©££UBS££gft£ LTfFi^ ti5*Il^ 

££14©il£fr£>@*JEtCj;5=l Ll\ 

[0061] M^3tlfc=IP= —©ffllfetfi PSfflJfe-e £>£>££ ©5is£t£s _hlE L/cNanog 

(t, L< ti0ct3/4) b*°-^-P§14 (L°zL-PV^>>It14, GFPP§1f&£) 

£ <£ t/ @ *JE ^ & & ES«*§ P • — - © JFM tc <£ ^ T t *T W# 5 J: y IE56 
£J(0-rfca&tc, 'J 7^77^-tzlfefe^ 
©fgii^MrL/cy, 

wmt 
d 0 ct 9 tC L TffiiL 3 tl/c i PSM tiN ffi * © @ w•X'&m t & Z £ ifx $ 5 

o mt£\ ESMTi^3tiTl^^b!f®;££fiJffl LT, iPS«fr£>ffl* 

©» (^U. >OMR 
&MM%) ^<Dft<bZmmt2>Z£tf-C$Zo Ltcif-O Xs E#2|S:A^HLA© 

L< ti^K^tC|W|--efe5^A^^MXL/cfr«^ffl^TiPS|ffl 
mttmmtn&s zzfrbpmomm (BP^ 

tcSMbSttT^Ui^tc^ 

^^tc, ips«^^^b^-tt/c^« (Ms JMJ&) t^ fchft-ran#© 
«*£<£ y ^S04ftrtT0!llf»©#M J: y J5B* LTl^ 
£>ti5©T\ vitrox^ >J-~y</^izt 

J^Tlc^MJ£PtfT*fPJ!£ J; y Jll*fttc§^-t5tf\ *fP£©l60ti 

^ti ̂ MJtcH^;* ti&^fc © £ f So 

[0062] mm®n •. ambtcffli^&*ixb°y-T;u7°^x$ K©^M 

PCXLE-hOCT3/4% pCXLE-hSKN pCXLE-hUU £ J;tfpCXLE-hOCT3/4-shp53-F©4 

Iffi^7X$ KtiJ^futC^i^ L/c:fc©^:ffllN/c (Ok i t a et aL., Nature Meth 

ods, 8(5), 409-412(2011 )N g^$p/O201 1/016588) 0 #7°^X$ K©*ij$ 
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©MHfc£% T-nE© t. 33 U T'fe §0 

1) pCXLE-hOCT3/4 (Addgene#27076) : 

L KOct3/40il|R^IJi^CAG7oP^-^-0fy^PTtCl3ML/c^ii^-tz«> K 

mm$m(DT)tiizwRE®mtov-^i3-'?n 

o JUTHi;) ^ EBNA-1 mfe-f (-tz>7jl) ©3' i|iJ£|3£jCLT (J^TH U 

) ^ 5' fr£>3' ^fp]tCC©JliJ^-ei3ML/c70^X$ Ko 
2) pCXLE-hSK (Addgene#27078) : 

t KSox233J:t/t KKLf4©#illRTlii;&PE$^'7^>'UX (FMV) 2A@3^U (PL 

oS ONE 3, e2532, 2008, Stem CeLLs 25, 1707, 2007) £/oXWitz P > 

CAG7°P^-^-©»P~RClBML/cfgii£-tz>;/ K£, EBNA-1 

(-tz>XlI) ©3' 5' frb3' ^[RUCd©JliJ^-eiBM 

L /c 7°^7 X $ Ko 

3) pCXLE-hUL (Addgene#27080) : 

t KL-Myc33J:t/t KLin28©#illRTlii;&PE$^'7^>'UX (FMV) 2A|B^!]£ 

&3A,-efitf7cP>X V^O K£, CAG7°P^-^-©»p-RClBML/cfgii 

^-tz«>K^, EBNA-1 mfe-f (-tz>7jl) ©3' i|iJ£|3£jCLT, 5' fr£>3' 

fp]tCC©JliJ^-ei3ML/c70^X$ Ko 

4) pCXLE-hOCT3/4-shp53-F (Addgene#27077) : 

P53shRNA£p- F?Z>mm.nt n K0ct3/4(Dmm$mt%:, ^tl^tlU6 

7°PzE-^-^CAG7°P;E-^-©fy^PTtCl3ML/c^ii^-tz>> K ^ 5' fr 

b>3' ^fp]tCC©JliJ^-ei3ML/c70^X$ Ko 

[0063] pCEB-hSK-0, pCEB-hUL-G, pCE-EGFP% pCXLE-hGLISK pCE-hOCT3/4% pCE-hO 

CT3/4-shp53-F% pCE-hSK% pCE-hUL33ctt/pCE-mp53DDtC^l\TTIE©^:33 

vwrnttc o 

1) pCEB-hSK-0 : 

pCX-EGFP FEBS Letters, 407, 31 

3-319, 1997) ©pA|B^]©5' i|iJOPRE|B^]£JiA U 3 b KftJUBfSlBamHIftL 

HtCct lJSV40or i P&lN/c0 £©^ ̂ -£pCXWB£: L/c0 Z(D*0^~ 
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©EGFP^^EcoRmxy y tCpCXLE-hOCT3/4J; y IHHKEcoRI-e^ 

yaiLfcll Cft£pCXWB-hOCT3/4££ttttfc 

o ClO^^^-^SaLI-eftlSLTs Z IZ|W|mIZSaLIjHL/cpCXLE-hSK 

y pCEB-hSK-O^^L/c (1I1A) 0 

2) pCXLE—hGLIS1 : 

pMXs-hGLISIA^hGLISlSP^^PCR-eJ^iliLTs pCR2. HCjfA 

, «l#SlEcoRIT-MlILThGLISl7^P< > K^^y ft U 

EcoRI-eMULTfclN/cpCXLE-EGFPtC^AL/co 

3) pCEB-hUL-G : 

pCXWB©EGFP£B#£EcoRI-eiXy &;b y tCpCXLE-hGLISI <fc y l^^ltCEco 

RI-WJ ft LfcL Kmfe^©illR^IJi^^AL/co dtl£pCXWB-hGLIS1 

tttttzo C®^^^-^SaLI-eMHLT, ^CtCliD^CSallMlIL/cpCXLE-h 

UL^^A-r-Sd^tCj; y pCEB-hUL-G^^L/c (1I1B) 0 

4) pCE-EGFP: 

pBLuescriptll KS-£frlPBB^BamHI/XhoI-e$M LT, =t Z IZ 'J y tl 

AL, pBS-XhoBam^^L/co pBS-XhoBam£ft|P8B^SaLI/MfeI-e$!L 

ISLTN Z tCpCEP4CDSaLI/EcoRl7 "y 9^ > h tkWK LN pBS-CEPcassette 

%WMLtc0 pCX-EGFP^fypii#^BamHI-eMHLT, ^ £ tCpBS-CEPc 

assette®BamHI/BgLIl7^?'p< > h£JfAt&ZtlZ& y% pCE-EGFP^^ 

L/co 

5) pCE-hOCT3/4 (H2A) : 

±IEpCE-EGFP^fypii#^EcoRI-eMHLT^ =t Z tCpCXLE-hOCT3/40EcoRI 7 

^ f ̂  y K A L/co 

6) pCE-hOCT3/4-shp53-F (H2B) : 

±IEpCE-hOCT3/4^fypii#^BamHI-eMHLT^ =t Z tCpCXLE-hOCT3/4-shp53 

-FCDBamHl7 ^ f ̂  > K A L/c0 

7) pCE-hSK (H2C) : 

±IEpCE-EGFP^fypii#^EcoRI-eMH LT, =t Z tCpCXLE-hSK0EcoRI 7 ̂  V 
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* > h^#AL/co 

8) pCE-hUL (H2D) : 

±§EpCE-EGFP£*|#||EcoRI--eMlI LT, Z tCpCXLE-hUL0EcoRI 7 =7 V 

* y h^#AL/co 

9) pCE-mp53DD (H2E) : 

pENTR-p53DD75)N ,3mp53DDp|3^^:PCR"T:'±H'tlS LTN pCR2. pTopo-mp5 

3DD£fF§^L/c0 pCXLE-EGFP^fy^if^EcoRI-eMULT, ^tZlZplo 

po-mp53DD0EcoRl7 ^ ̂ 7^ > K LN pCXLE-mp53DD£:fEi^ Ltc0 

, ±IEpCE-EGFP^fy^i#^EcoRI-eMHLT^ Z tCpCXLE-mp53DD0EcoRI 7 

y yN pCE-mp53DD£fF^L/c0 

[0064] jgMI2 : Extra EBNA-1 -7°^X $ K®fFM 

%m^ZV^y7sV-y%:%l%1$l±Z>tc)sb^ pCX-EGFP (AKA^\ M 

S#t#±<£ FEBS Letters, 407, 313-319, 1997) 0pA|B^]05' 

ditcwpRESB^j^^Au 3 biz%mmmzami\mmz£ ysv40Ori£ixy 
tco Z(D*<7$-%pCXmtLtc0 pCXWB©EGFPSB#£EcoRI-eiXyi& 

-ft^y^pCEP4 (Invitrogen) £>PCRi^§3tt/cEBNA-1 =1 -

AL/Co rpCXWB—EBNA1J t&ttttTs UTOmmzti^Tfe 

mttc (1I3A) 0 

titz, SO^Extra EBNA-1 ̂  ̂ -7°^ X $ KT'feSpCXB-EBNAI ^TIECD t 

£VW$kLtc0 pCX-EGFP^fyHg^BamHHCj; y^SU self ligat 

ion^tt/co C0^^^-^pCXB-EGFP,>: L/co pCXB-EGFP 

EcoRI-eMULs pCXWB-EBNA10EcoRl7^^pO K (EBNA-1 =1 - KIM) 

A"T5C(>:tCj: y, pCXB-EBNA1 (H3B) 0 

[0065] ^MI3: b (HDF1419) a&(P iTSMjCDffltz: 

7°^X$ KcDfl^tot* (pCEB-hSK-Ofocfct/pCEB-hUL-G) N KbXflZttl 

£pCXWB-EBNA1 k hHif W (HDF1419) fr£>iPS|ffl 

tc0 

t (HDF1419) CeLL AppLications, Incfr ̂ IiA Ltc0 Z 
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10% "7 i>Spj/L,lfll/#(FCS, Invi trogen)L/cDMEM (Naca 

Lai Tesque, Japan) £ip§t)S£: LN 100 mm tSij'f '> is n-X'31°C, 

5% C02©MtiSiL, mftLtco 7°^X$K®A0ttC&, PBS 

5 rnl^mXXmm^^Ltco 0.25% Trypsin/1 mM EDTA (I 

nvi trogen) £flPx.T\ ittc0 tc £>D 

MEM/10% FCS^jlOiTiiL, 6x10s«^15 mLil'O?1 ̂  - 7"tC[°]i|X Ltca 800 

rpmT'5^^3S/^ LT±;#^P^lN/c0 K1.5 AJ,g (pCXLE-hSK-Ofocfc 

t/pCEB-hUL-G) Microporator L/c 

0 100 M-L51 '> 7°£:ffll\ 1650 V, 10 ms, SlnJ^/^UXT'tT"^ 

fco Dtf)DMEM/10% FCS£3 mLAtlT £1^6 weLLi£ft 

7°b-h (FaLcon) 37°C, 5% C02©£#-e6S Ltca 

PBS 2 mL^JPxT«^}$t)#L/co PBS^m^tcfe, 0.25% Trypsi 

n/1 mM EDTA (Invi trogen) £flPx.T\ 37T)T'5:frP^M£t:Jx£t\£ 1±tc0 

/¥ 1*-t1f-z> tc bDMEM/10% FCS^jlOiTiiL, 1x1050«£, JbbfrVtib? 

-f —^33lN/c100 mm d i shtCfi^/co 7 -f — LTti 

% hV^>>CMH£ L/cMEF, Kv^>>CMlI£ L/cSNL76/ 

7£^fflL/c0 MStCMjyiESMffliSite (IJ 7°p-tz;u) tC4 ng/mL£&£Ji 

tCbFGF (Wako) £2jPa.fci£Jfel;:£& U Ja&2S £$ 7° 

K#AAN£24B @tCES*§=l • --fcNd:t/#ES^iP • — — <J)WL%WLZ-tc 

$n^£:l§|4l;:^t~o 

pCEB-hSK-0£<£ tfpCEB-hUL-G£pCXWB-EBNAI £^ T\ 

1 5 CI t 7^0£| bt)st.ti.-otc0 

[0066] ^MI4: (HDF1388) m&(DiPSMm<Dffi±L 

^Mj3i:imi©^tcj;i'j, 7°^X$ K0lI^^b-&Y4 (PCXLE-hOCT3/4-

shp53-F% pCXLE-hSKfe cfc t/pCXLE-hUL) N ft ^t/tC^tl^pCXWB-EBNA10£I<^ 

k hiif iS§ (HDF1388) Kb iPSfflj&©$3t£fTofc0 

Y4£pCXWB-EBNA1££I<^;bt*Tffll^££T\ iPSMtfil^] 

^•1fZ> CI <^^0^ bt)st.ti.-otc (IH5) o 
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[0067] : b CPMNC)a5fe(7)iPSffl^(7)^tz: 

7°^X$ (pEP4E02SET2K33 cfct/pEP4E02SCK2MEN2L) N Y3 

(pCXLE-hOCT3/4% pCXLE-hSK33 cfc t/pCXLE-hUL) 33<£t/Y4 (pCXLE-hOCT3/4-sh 

p53-F% pCXLE-hSK33 cfc t/pCXLE-hUL) N & b VIZ t tl b ^ pCXWB-EBNAI 

o 

ifll/StiN /nltiSSMs (Institutional Review Board) CDllti+tCS'^'$ 

s -f >7*-A K=l >-tz> L 

tco Z1 lJN FicoLL-paque PLus (GE HeaLthcare) /ctiBD Vacutaine 

r CPT (BD)£:^|l\T\ ^^^IBis/^/itCTPMNC^:[g]i]X Ltc0 NucLeofectorll 

(Lonza) 3 Atg0fgii7°^ X $ ^^£3-5 X 106 PMNCtC^A 

Ufco ^SAtCtiAmaxa(R) Human T CeLL Nuc Leofector (R) Kit^r^l^/co ^#A 

&<DMMZ> hbij^mEPy 4 -y-mm (v^ hv^>>CMH;£) 
ffiLT33^;/c6 weLL±M7°b-K (FaLcon) 37°C, 5% CO^^T"? 

ipSL/co ip±fetCtiN 30 U/mL IL-2 (PeproTech)33cfct/ 5 /x L/weL L Dynabea 

ds Human T-activator CD3/CD28^:;^Jp L/cX-vivol0±p±fe(Lonza) (T||J]£j75)N£> 

GOf^iffl) £tzteW% FCS, 10 ng/mL IL-3, 10 ng/mL IL-6, 10 ng/mL G-CSF 

33<fctf10 ng/mL GM-CSF£^Jp LfcaMEMi£Jfe£fc&StemSpan H3000 (StemCeL 

L TechnoLogies) (#T||^75)N b ©If $ K#A20 @ td 

s 4 ng/mL bFGF33<fctf10 Y27632£;^jQ Ltc 

^M©MSlIESMffli£ife (IJ 7°p-tz;u) 

K»A40@tC, 4 ng/mL bFGF33 <fctf10 ju,M Y27632£gs 

JPLfcMSIIESMffli£ife ('J 7°p-tz;u) lz£mLtc0 7°^X$ K®A20~2 
50@tCES«PP-- (iPS«PP"-) $t£ft>fJJL/c0 

[0068] Y333<£m4£pCXWB-EBNA1££I<^;b-&Tffll^;:(>:T\ iPSIffl 

(11633 d:t/7N H2A33<£t/B) 

o Y5 (pCE-hOCT3/4-shp53% pCE-hSK33 <£t/pCE-hUL) 33<£t/Y6 (pCE-

hOCT3/4% PCE-hSK% pCE-hUL33 t/pCE-mp53DD) N ft £>OHCpCXB-EBNA1©£I<^ 



WO 2013/176233 40 PCT/JP2013/064409 

PMNCfr£iPSffl]&£$3tt-£££Kj^L (H2B 

) , S/cY5fcd:t/Y6^pCXB-EBNA1(>:|I^^-&Tffl^SC«>:T\ iPSMtfil 

9hW±-^TZ>Zt1fmbfrtt£-itco %tc, C©0|, Y6&ctt/pCXB-EBNA1 

MEF7-T — y—lJ tC20 Aig/m 

L RetroNectin (Takara) ^Z| — K LTtinllM^ffll^Tl^iCDI^E^fT*^ CI t 

tt, i PSffl j& £Jfttz:7^5611 3tlfc0 

[0069] [H2] 

A 
Plasmid mixtures and conditions 

medium0 
cell number 

O105) 

CI 

0i-3) 

Tl 

(n-3) 

T2 
(a=<S) 

Y3 

(BF3) 

13 
+ EBNAl 

(n=3) 

Y4 

(v~6) 

¥4 

+ EBNA1 
(n=3) 

with freezed 

PMNC 
(a-3) 

NTm 10 0.0 = 0.0 0.0 ± 0.0 0.0 ± o.o 0.7 ± 0.6 1.3 = 1.2 2.5 ± l.o 4.7 = 3.8 9.7 = 11 

3 0.0 ± 0.0 0.0 ± 0.0 0.0 ± o.o 0.0 ± 0.0 0.7 ± 0.-S 0.7 ± 0.8 4.3 ± It 2.3 = 1.2 

Tm 10 0.0 ± 0.0 0.0 i 0.0 Q.O ± 0-0 15.7 ± 8.1 51.7 £ 64A 42.2 ± S.4 NDb NDb 

3 0.0 == 0.0 0,0 a 0.0 0.0 ± o.o 6.0 ± 3.5 9.0 ± 9J6 1S.S ± 6.1 1S4.0 = U.3 241.0 = 77.7 

1 0.0 ± 0,0 0.0 ± 0.0 o.o ± oo 2.7 2.1 5.3 ± 3.1 9.5 ± 2.1 82.7 = 11.6 1.01.0 ± 26.5 

0.3 0.0 = 0.0 0.0 ± 0.0 0.0 4 0-0 0-3 ± 0.6 0.7 ± 12 1.2 ± 0.8 19.3 ± 9.6 31.3 ± 12-9 

Note; "NTUL medium for non-T cell population; Tm, medium for T cells. bND; not determined because of too many colony formation. 

B 
Plasmid mixtures and conditions 

medium3 
Y4+EBNA1 Y5+EBNA1 Y6+EBNA1 

medium3 

^x1(yS (n=l) (n=l) &=n 
Tm 10 ND 184 268 

3 242 43 145 
1 66 9 46 

0.3 64 8 18 
Note: ^Tm. medium for T cells. faND. not detemiined because of too maav coloav formation. 

[0070] *fgBj^Cj; ̂  <£ 

i PS|fflJ^0^iZ7^®*tf)T MWCfo o b (OffitLtftyl 

%.%>&. ofctSL-otztztibs K iPS|ffl^®M^E0^CDj^ffltc 

[0071] L^Il^?riLT^LT$/c^ $?£ 

PEB IZ IEi6 3 tl tc sift GO J5&X ^Bte 3 tit# £ d t £ M M t Z> o Ltcif-O X, 
ri*^0l5Slj ®*ifa&t/i5H^#3ti£-t'<T®^II;& 
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IZ&BRM&lZffifrTkStlZfjGi-CfoZo 
[0073] *&mte%m-eihmzntzxmfaft%tihm% 61/650,694^ (aina = 20 

1 2^5^230) *m*£tLT]SV, ;Z<Dte&te*Bm&Z£Tn$3tl 
ZbCDTfcZ o 
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!t#©S6SS 
>RII1] JUT©(1)33^^(2) : 

- Kf zm&zmm L/C 1 j^±0xt°v-v;u 

(2) (1) £ tisy 0EBNA-1 £ =1 — Kf &^11 £L /cx tf V — V0 

/p -

ipsmmomitn^o 
>RlI2] ZblZ, p53©^ltgPI^M^:=l— Kt"£$^£lfcf7 — 

>RlI3] fu!Ep530$lt^lS^ff^\ P53 shRNAg;fc&p53© 

-f7"^S^-efe^ I*^lI2^|Ei6©^;io 

fu!Sp53© S-7-#7^ 7l£Sf£;6<p53DD"'C1^>'i>N M^<lM3tZEB 

M(Dfi}£o 

2|<IJt5] if^ 0ct7 7$'J—N KLf7 7$'J—N Sox7 7$'J 

—s Myc 77^'J" Lin7 7 $'J-£<£t/Glis7 7 $'J>A'-

1 lU±T&£s |*^II1~4(Dl\-rtl7!)MlI 

t<- oE® (DJJ }i0 

>RlI6] tuIE^^OSI'fbH?0ct3/4% KLf4% Sox2% L-Mycfocfc t/Lin28"T:'fe'i> 

% Is5f<lM5tCHES©^'/io 

5RII7] mzmMBibm^ifs 0ct3/4N KLf4. Sox2% L-Myc, Lin28£J;t/Glis 

\-£foZ>, I*^II6^=Ei60)^;io 

>RiI8] fu fE^^OlMb 111 ̂  ̂  =1 - Kt"-2)^1 tif, 2-D% tct&Z-DOJL tfV-VJU 

tlTlN'i)N 1*^111 ~7®lN-rtlAMlI^|E 

>RlI9] K-r^^Il^^icL/cXtfV-VJU^^^-

pCEB-hSK-Ofoctt/pCEB-hUL-GT'fe•Ss I*^IIHClE*6©^}io 

>RlI10] K-r^^Il^^icL/cXtfV-VJU^^^-

ifs pCXLE-hOCT3/4% pCXLE-hSK£ <£t/pCXLE-hUL-efe^ It^IIHClE 
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M il 11 ] m 0 ̂  £ =i - K1" 3 M L x t° y - v ^ -

i)\ pCXLE-hOCT3/4-shp53-F% pCXLE-hSK£<£t/pCXLE-hUL-e&^ I* 

MWIZBM,(DJ5)£0 

;£II12] fu§3^£Dl^b0?£=i- K1"^^lt^^i6L/cxt:0V-v;U70^7>$ 

pCE-hOCT3/4-shp53, pCE-hSK £ <£ t/pCE-hUL^fe^, 

5RII13] K1-£^I££*gi6L/cX t07-v;U7°^X$ 

Kxs:/7^_^s pCE-hOCT3/4s pCE-hSKfot/pCE-hUL'TrSj lJ „ tuIBp53 

(DMmmmm m % =1 - K t % mm % mm u tc x tf V - ̂  JU* ̂  ̂  -1< 
pCE-mp53DD"C$j'2>N ^RlM2(CBSS,073 HO 

30114] HUIBEBNA-1^=1-Kt£*£@££^*&U/c7°^X$ pCXW 

B-EBNA1 -e h Z> s 1* ̂ W'~ 11 (D V, vf tl 11I tC IB® 0) ̂  >£<, 

M15] ft)lBEBNA-1^=l-pCXB 

-EBNA1 l*^II12^/cti13tZ|Bm®^)io 

30116] HuSBttfflfl&tfs t hilf* (HDF) 

30117] fulBMIffl)^ (PMNC) !*30I16KIB*E 

(DJ5&O 

30118] tifIB^S«W« (PMNC) TMM-Z&Z. it^iimciBic© 

J5)£0 

30119] iPS*(D^iI^]^S;i-efe^T^ MJJUHbB?£ =1 - K"t 

£ *g*6 L tc 1 £Lt 0 x L° V -'V ^ ̂  tCH A t Z xm IZ 

Bk^W-ttblZ, EBNA-I^zi-K-r^^St^^liLTcSy 

© x L°y - v JU^ ̂  A 1~ § £ Mtt&s JDH 

o 

3tiI20] p53(Mt^lS^Jf£=i-K"T£^It£xt:°7-TJl/^^ 

-©MFJ-e#A?" 5, It301 19iz§Sf6<OT;£o 
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30121] fulEp530^t^IS^R^\ p53 shRNAg;fcttp53© K*tf^ 

It30120 tClE*c(OT}£o 

3<II22] tulEp53® K$^~> 7"^S^^p53DD"efeZ>s ft 30121 tC|E 
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