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. 26:2467-2474, Huangfu D, et al. (2008), Nat Biotechnol. 26:1269-127 

5, Shi Y, et a I. (2008), Cell Stem Cell, 3, 568-574, Zhao Y, et al. ( 

2008), Cell Stem Cell, 3:475-479, Marson A, (2008), Cell Stem Cell, 3 

, 132-135, Feng B, et al. (2009), Nat Cell Biol. 11:197-203, R. L. Jud 

son et al., (2009), Nat. Biotechnol., 27:459-461, Lyssiotis CA, et al 

. (2009), Proc Natl Acad Sci USA. 106:8912-8917, Kim JB, et al. (20 

09), Nature. 461:649-643, Ichida JK, et al. (2009), Cell Stem Cell. 5 
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M/F12XteDMEi^S)S (tlft blZs LIF% penici Uin/strepto 

mycin% puromycin% L-<$OU^ $ >% 4¥iJ^MT ^ J ItISs (3JUtl 7° h J 

V^*ES 

«i£#ffli£#^(TX-WESi£#;^ KP>#Xtt), 

m (ffiil§iES/iPS«ffli£#)^ U7°p-tr;utt) . mMmmm (mTeSR, Stem 

cell Technologytt) ft£>0 

[0041] \PSMBWS&(Dm£LT&s fc£z.l£% 37°C, 5%C02#£T(CT, 10%FBS# 

^DMEMXttDMEM/F1£ $}®fcm?£ ^SM$t^4~7 0 m 

iSiu ^com. ^-^-mmtc£x^ -74 hx^>>cMiisTo 

sNL«^)±(ct$^^L. \nm£mMw^(Dm^bmm/ik 
£>bFGF#^ffiJ|§IES«i£#ffli£#^T-i£#-t £ d <h (C<£ -z> T\ 

£> #J30 •~^45 a X =t tl&± (Dm IZ ES*§ P P - •- £ £ i; £ tt £ d <h 'T? $ £ 

o 

[0042] 37°C% 5% C02#ST(CT, 7 -f-#-MMtc £ TL&s h7 

-f ^>>CMiISTO|fflR SNUffl^^)±-ei0%FBS#^DMEMi«)S (dtUCte££> 

(C, LIF% 'J >/7> h U7° h x'-f :>X t°zL — P7-f *>X 

So ) #j25~#j30BXtt^ftJ^ 

±©©^)(CES^iPP--^:^i;^-t±Sd^:^-e$So SS L<(t 

HfflJ&fiDfttoyiC, (Takahashi K, et 
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al. (2009), PLoS One. 4:e8067£fcttWO2010/137746) , L < 

It ($!*.#. Laminin-5 (WO2009/123349) , Laminin-10 (US2008/0213885) 

, tomti (WO2011/043405) h U *f)\, (BD*t) ) £ IN £ 

<fcy*n©—SB£J*j$t"£) 

[0043] zomzib, 

(Sun N, et al. (2009), Proc Natl Acad Sci USA. 106:15720-157 

25) o ££>£, m±L®]^$:±tfZtc&)s (0.1%&±. 15%J2TF© 

l£H>j§Jt) JCcfcy iPSlffl^^^IiLTt^^ (Yoshida Y, et al. (2009), Ce 

11 Stem Cell. 5:237-241 t/c&WO2010/013845) 0 (*|£>^C IE®© 

3lffllC<fcy*H0-gB£^$-r£) 

[0044] \?§m^(Dm\L^%mtibZ>tclsb(D$Lfi£. LT, h y^Tiz^^-iz ( 
HDAC) mmm /<;u7°pit (VPAK 
As MC 1293, M344#CD<£#?PM£!k HDACtCftt"£s i RNA£i:t/shRNA (R 

HDAC1 siRNA SmartpooI(©liiSllO (Millipore)% HuSH 29mer shRNA Constru 

cts against HDAC1 (OriGene)#) , MEKPM&J 

($l;Ltf, PD184352. PD98059, U0126. SL327^i;t>'PD0325901) , Glycogen 

synthase ki nase-SPMS^y ($yx.ti\ Bio&ctt>CHIR99021) „ DNA;><h "7 

yX 7 x ̂  —iz'PiS^y (^yx.ti\ 5-azacytidine) % tT, Jl/ h7>7, 

7x7-^IiSI ($!*.#. BIX—01294 ^©{S^PM&k Suv39hU Suv39h 

2, SetDB I £ <fc G9a£ttf & s i RNAfc <fc shRNA#©$mtfggEPM£y& £') 
„ L-channel calcium agonist ($yx. Wt'Bayk8644)% TGF(3 PiS^U^/cti 

ALK5PM&I (0IJ3.1& LY364947, SB431542. 616453&<fctM-83-01) , p53Rl 

(0y7Ltip53(C^|"f" ~bsiRNA&t/shRNA) , ARID3APM&J (0iJ;Ltf% ARID 

3ht,ZM~<tZ>s i RNA& cfctFshRNA) „ m i R—291 —3p. miR-294% miR-295;j3<£tJtmi r-3 

02^f:CDmiRNA. Wnt Signaling (^yxJi'soluble Wnt3a) % ^^/N^7°51 KY% 

70P7>^y^>^>E2^i;t/70P7>^y^ 

yi/yJ2) s hTERT, SV40LT, UTFU IRX6, GLISU PITX2% DMRTB l^PA^D bti 
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[0045] ±^m<omz^ 
T90 mm 

7* V *> n. 1 00cm2fe/c y #tj5 X 103~$j5 X 106«©i50 "Tr th £ o 

[0046] ^my,tc^u--(Dwmz^^m^Rt^z.tif-^^h^a -
j5s oct3/4, Nanog) 

utixu 
£ MM £ "ei^# %ft:?ZL£lZ£V ffllL L /c i PS« 

t/c, 7-i-ii^Ht^^>/^iH5 

?^IAU m%m.m%-z'WimTz>z£iz£^Ts %%rnmmi^(Dm^ 
%%&w%JPTL&z-ti/Zjc-oXs iPS^HS £ jiiR-f ad^#-e$&o 

[0047] T - i P S®^Ra g 1 £<fctf/3; fc&R a g 2l{s?^y>^7^ 

hTZfcdblZlis Le Cong et al, Science 39; 819, 2013fe£l^iPrashant 

Mali et al, Science 39; 823, 2013(C|E®©73/i(C^ AMM&U? 

at, CRISPR-Cas9^TAL a g 1 

&£X?/£tcl£ R a g 2l{s?^y>^7^ h t Z> & 9 >f J 

R a g 1 R a g 1 ©7 >>^7^ 

K £rfr9 il <h tl£0 

[0048] CR I S P R-C a s 9(i^fV 

L/c single guide RNA (sgRNA) 

iL, s g R N Atfil&&U;/c93fel;:C a s 9 3. 0 l> T~iz %D¥t?j£AT D N 

A (D—fcMtJ]t$t$:i&Z. Ls 7 U —A:>7 MCii'ijJf A (i nde I 

m u t a t i on) UTs CI t tfT 

R a g 1 fccfctf/gifcttR a g 2 J v^TO hl£^t(DWM P 

*f J A HM>£ © lN T tl £ IN T fr o T t <fc IN o 

[0049] ^gI©Sy©H*i(Cfc^NX, mMrotrCJl^'ttTC R U R a g 1 £<fc 
t//Sfc(iR a g 2 Jtfc? 7 >> £ 7 £ h £ tltc £ h t; h 
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R a g 1 £<fctf/3;fcliR a g 2 fcfc? % ? J AmMlZ £ V 
KU ^IN-emMrotrCJl^'ttTCRa^^A-rSCl^tCj: 

oTffTfc 

[0050] t; L"Ois >£llfti^©{*«fr 

i P SMBs H L A^-^±^-Tfe£ffiA©{*»fr£>llM 

•zntc i p t/cti, i p smmt Lxi&hbfrv 
to K^-©{*«fr<M«£tU K-f-CDH L Afi$g<ht><QtlX ~X h 

v £ £ tltc t INT t <fc INQ 

[0051] H L A/\7°P^ 7°*^© K:f—G&© i P K^—© 

H L Alf*g£t>fcttttT&#;*ftTlN£ i PS«/<>^fr^ 

©H LA0'W< <ht — ̂ tf|f| —' 

O 

[0052] ^BMffl#&^tHClf;£©igHT{£ffl't£ rft«j ft 

s«. w^s #PS«. 
(fcftLOi. t; h £#frPfi?L«]t)«) 

i*«^i, %f\^%{\j)(D\nm, £<£T//s»u/-di^ 

/c, &&xfmtm^(D^ttiibQ^tiz>o mi* 
{*«&^NbL/c«, mz.& (1) mm 

. (2) MtfulMR 

(3) u yjms ISMR (^J#»^) 
. MR 13teli«fflR MflfflR mfflR 
s JMR BBBs ftizmfe-zti 

[0053] i P S«©R a g 2m^(D J Mi, ±TfftBSL/cT-i PS 

»©R a g 1 £<£#/££:& R a g 2m^OJ vOTO h<h^*§(C LT 

fr*.l£<fclN0 
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[0054] R a g 1 Ra g h Lfc i P 

. mMrotrCJl^'ttTCRJt^^A-rSo 

[0055] Xs TCR 

t>m&£fclZm&Ls ^T»f,TCR©Il5?^lLTt<]:^o * 

MlZB^Tlis pJfM<D#lMftmfe&GT&T C Rlfef £ 
ps^iAt^o TCRifefroi p smm^omx&nm®^ 
< % ^UA-tiMorgan R.A. et al, Science, 314:126. 2006 (this 

document is herein incorporated by reference) UTfr 

i PS«^ 

&A-ffttf<fcl\, 04 )V7s, 7°^X$ K\ 

'J #7 —A, -7 4 <7 U4 yV^Q*/ a 

ICcfcoTftflfflJj&F'giCgA'f 0 4 )W<<7$-£LXtes l> 

\*U04 )W<<7$—. l/yj-0 4 )lX^<W-s T"rJ 04)^X^0^ — 

, TTJW&0 4 izy^'4 0 4 JUZ* 

Zo t/c, 5>$ — t LT(is mz.&£ KAllfefe{*(HAC), |#§ 

Allfefe{*(YAC), |fflsAllfefe{*(BAC, PAC)^^^#ttl^o 7°^X$ K«h 

LTtis Pfi?LiM»fflJ®ffl7°^7^ L9£o TCRtf 
7°p^-^-. ±y;\yy—s u#V-Ai^iB^ ^ 

tf'J T^-MtV-4 h & CDflMiSB^J £r#£jN d t tfx $5 1. 

. ^ ^tC. s&mtzfcvx. 
7y&>l)yH°^-• V< v>ItttmfcTft¥) s v>^P 

^7^'J 7 S**>V»{5?ft£©jiiRv-2j-SB?!k 

:^>/^lt(GFP)% /S^U^p-y--tf(GUS), FLAGft^CDU^-^-Sfc 

? IB^O ft ^ d <h A<-e $ ̂  o 

[0056] TCRil5??:«ALfci PSffflKTCR-i PS«^U9o 

Rag 2lfe?AV >>^7^ K^tl/cT- i P S«£/c&TC R- i P S 

i P ^yA.tiTimme 
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rmans et al., Journal of Immunology, 2009, 182: 6879-6888, Nishimura 

T et al, 2013, Cell Stem Cell 114-126, WO 2013176197 A1 WO 2011 

096482 

[0057] /3 T«tr 8 TlfflJWfe a/3T«(C& 

^ —^ tHC If 15 0(C 

<I31/NT r i PSi||^Av T tltcJ <h 9 ̂ 'ai/Z T ftulEiKlllclliS 

L< &CD 3&&m 

LZtiVs E.?CD4RrfiCD8frt>&zmfrbmftt*tlZ'J>%:< £&~(D 
LZ^ZT mmzmmtz ibvtt&o 

[0058] i P 

titers i p smm^ 

frisy 
[0059] ~15Z\ {&mm$.LtcTmm&tct?L\i1--t[si/¥JLy \-tim-(DHL 

A/\7°P^'f ZftkMLZ^tct. LTts — tl&0 

i p Z.(D&Z\ Tmm^iZ^-
\mmLtc i 

tl'So 

[0060] ^gI©-©H*i(Cfc^NT^ *n 

(DKMB'Otte* H L A/\7°P^-f 7°*^© 

t5©^ff Ll\ HLA/\7°P^-T 

7°*^© K-f-fi5fe© i P S«©R a g 2l{s?^y>^7^ hUfci P 

Kt-©H L A 11f<ht>fefaT{£# LfctroT'feoT^^o £ 

fctt, H L A/\7°P^-f 7°*^© K-f-fi5fe©T- i P SlfflR tLOiT 

CR-i PS», Kt-©HLA fjtixMTJ* (C T C R 0'ff <h t> T 

t(Dite. K^-©tm 
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[0061] ^mmm^mm^y o t LT«T- i PS«SL<&T 
CR - i P LT 

F^tfjaiiresztctt-zte<s mttz>t 
IN? ^ 'J V h tfe'So 

[0062] *m<Dftmmmmfctz£^-c&. Mz.& 
PBS (CM LT H L A/\7°P * -f 7°*^ \*i— <h '>ft < <h 

t—^©H L A/\7°P^-T 

f$M#JlC?T*.tfJ;lN0 

[0063] <§=t©^ im 

lESifc^t" *u£<fciN0 

[0064] ^SI©^tCd3lNTT 

C R ^®OTRt5c £ IC<fc y AV^Jg^^ft ©££^>TO£ L/cft 

Rrtg-e& £ o *gi©^>£ (c a IN T >£ii©>tf i> <h ft & £ 
H <h L T(is JgfclfefiE, 7is)\,¥-ta¥tf®m-Zti2>tf 
, iine>tcps^^nftiN0 

[0065] H L A/\7°P^-T 7°*^© K^"-^<M#/c|fflJ®fi5fc©#fgtt 

mmzh^z, pmfDtt.mftmfe.Tmm&nfa&fcttmtz&ffiimm 
SSAVIQ T U ^§£T iuilM]&£>5iN&j$ 

K^"-©H L A/\7°P * -f 7°(D^ttlfr—~}5t. |t| — © 

/N7°P^ 70£^-t& U:>n°x> K (c$-^-t& 

jl^tSo £££, L A/\7°P^ 7°*^© 

5fe© i psiBstfe^T, \ 

PS«£s ^JfVfft© K^--©H L Aft£>tHCTCR©1f$£(Ct>tttttL 

Ti^#L/ci psmm;<yt%:^i&Tz>o 
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[0066] 5 T-i 

?z.tiz&v, R a g 1 & & -a-/1 tc& R a g 2 

mfe*W&btcTMl&%:nZZ£tfp!tfe-e$>Zo frfrZm&lZR 
a g 1 fiitf/ifcttRa g 2l{s?^y>^7^ h£l±ftlNT- i P SM 

J^fe&^&TCR- i P S«(C<£y|«Lfc«/<>^t£fc#£tl&0 

iz J: y *HfgB£ £ £ b izizfftBS t Z0 

H»!J 1 
[0067] H L A/\7°P^-f 7°*^fi5fcT«fr£>(Z) i P S i PS 

»fre>©T«©§^I 
/\7°• * -f 7°HLA-A*3303-B*4403-C* 1403-ERB1 * 1302£*tt &IIMA 

<K7 ^ -f TCbSMSSLfrm^tco 

[0068] 1) Homo-T-iPS«(Z)®5i 

ffl^/c^±-fe(i^T©ay -efe^o 
[Hi] 

RPMI 45ml 
human AH serum 5ml 10% 
Total 50ml 

[0069] A. CD8PfttT«©St^b 

1.ttA^Vf-f 7©^Jfa<fcy^^^FicoLLtC<fcoT^U, MACS be 

ads £ IN'T CD8Pltt« £*Ift§ L /cQ 

2. IL-2 (««]£ 30U/mL), IL-7 

(#ll-/jiS5 ng/mL) % IL-15 (#$t}j!lJ^ 1ng/mL) Xtc0 £ b (CDynabead 

s Human T-Activator CD3/CD28^r T||^ : beadsA*1 : 1 <h ft ~b <£ 9 Ls 

2nmt&mtz>zt-ecd8mfe.Mm*%fe4kLtco 
[0070] B. o i iixiz^zihtpm^tsvimmx 

1. $•tttcCdmrnm* J^-t±, UJ^4H^tsmt>< 
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o^ u ^©tt2BP^#L/c0 

2. TmmmtsmzmftLs £e>iciL-2 (ga&ut 30u/mu, n-7 («« 

Jt5 ng/mL) , IL-15 (««]£ 1ng/mL) £JPPitc T«ffli£±fe-e2B m±m 

L/co 

3. ±T(Dmm*mms IL-2 (liit>j§]t 30U/mL)£JpplfcT«ffli£:tfe 

7<-y-«±(CSfflL/c0 

4. 2B@(CiPS«ffli£imc¥*£^U SBfr^BiPS«ffli£it^©¥ 

[0071] C. iPSlfflJ^P • *?7v 7° 

1. 3M^m £ i PS« =1 • - •- £ @ *|IZ y flisS L tc0 

2. 200u 1517°(Ci: y =1 

3. ^^P-V^r^Sy^^IiL/co P->©^E£^ WC^-to 

[0072] 2) iPS«A^T«^©^MbI^ 

&i&ife©M$£~F§SlC^-ro 

[H2] 

medium A (QP9X h P — 
a MEM 500mL 
F C S 125mL 

Is/* h 6.25mL 
Total 631.25mL 

(2 0%) 
(1%) 

y/7, h U7° hx^>>}!§5tes >10000U/mL£i:t/7. h U 

7° h V -f *> > 10000 Mg/ml_fr b ft y, ^ tl^tl©stit>j§Jt£ 100U/mL£<fc 100 

Mg/ml_<h L/c0 

[0073] [^3] 

medium B (TmjS&^bl!>tOT) 
IT, MEM 500mL 
FCS 125mL 

y IS17, \s~? W-f islst^fc 5mL 
hrIL 7 (stock: 10 n g/ml) 315 n L 
hrFlt 3L (stock: 10 p. g/nil) 315 n L 
hrSCF (stock: 10 p. g/ml) 630 p. I, 

(20%) 
(1%) 
(5ng/mL) 
(5ng/mL) 
(lOng/mL) 

Total 631.26mL 
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y/7, h U 7° >10000U/mLd3<fct^7. h U 

7Sv^>V10000Atg/mLjbNp,fty% ^ft^ft©st«Jt£100U/mL£i:t/ 10 

Qixg/mlt L/co 

[0074] 0P9«©W 

0.1% tf7^>/PBSS§>$6mL£10cmi£^'f yS/nlCAtU 37°C-e30^±|f 

if So =1 > 7 JUx > h (C ft o /cOP9«£ MJ 7%> >/EDTA)^-eiiJL. 1 

/m ̂ M^-tr^^VP-KL/cl 0cmi£#^ < >> *> ZL (cSffl L tc0 i&ifettmed i u 

m A£:10ml<hft'i>i: 9 (CjPx./c0 

40til(CSffl LfcOP9$ffll^;t£ii^V ^ ^ (C$T/earnedium A£r10mlJPx.% 

^20m I <h ft 5 <£ 9 (C L fc0 

[0075] 

50P9«©i£±fe£P.&3l U ff L^medium A(C55^ L/co £/c 

t: K iPS|ffliSi:S#T1,'r -y '>'iL(Z)ip±'te:fc|W]^i(CP^?| Ls iJilANmedium A£r10mljp 

A./c0 EZ-passageP —^ —h iPS|ffliS^:"tJ]o/co tl V h L/ciPS|ffliS±^^:2 

00ult°^>> @^-e^^i;^600 

{®©iPS|fflM£0P9«±(Cgffl L/co 

t: u-y&tcvm\>x±.<bT4 v*/ =L*m\.\ 
ZfrbM i;*$$SUCPi#BBf 

L/Co 

[0076] Day 1 (i£±fe£^) 

i PS«iWS# L4Mb LT IN 5 £' 9 AN£iHs§ L. igife £fr L INmed i um 

A 20mUC55^L/co 

Day 5 (i£ife¥fi£&) 

^M^©ip±te^:ljT L l/Nmed i um A 10mUC5£^ L/c0 

Day 9 (i£ife£&) 

^M^©ip±te^:ljT L l/Nmed i um A 10mUC5£^ L/c0 

Day 13 (tm Lfc^Ell«£0P9«±fr £>0P9/DLL1«±^©^ 
) 
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HBSS(+Mg+Ca)T^JS^®±©i&ife£&l^Ufc0 "tOfe250U 
collagenase IV/HBSS(+Mg+Ca) ^Wml^jQpu 37°C-e45:fr 50 

Collagenase)§>S^:P^?| Ls PBS(-) 10mLL/c0 ^(0^5mICD0. 05% h U 

7%>>/EDTA)^^JPA.. 37°C-e20^i«L/co 

Z < Z(DVk?'<yT'r yflzAVMmKilzfflfrK Lfc(&BfflB&m±&&Tfc 
&>) o o o(CffL ̂ medium A£20m LJp a., £ b (C37°C-e45:ftf^i£# L/c0 

100Mm©p< >>^zL^®LT0JjXL/co 4°C, 120 

0rpmT7^^^is/L> Ls ^ U V K 10m I ©medium B(Cil;lij^-t±/co C. CD 9 t> 1/10 

£FACSMrjmc£ y feW\ ^y ©«^:l/f/c(CfflmL/cOP9/DLL1«±(cS 
fflL/co ^>^fr£>t#fc«£7°-JUL/cil^ 7u^(Z)*£i£<h 

^i;ratc&5J;9tc^lBLT«£S$SL/co 
[0077] m b £ tlZ 5 £ 9 5 /cSb ICtfC 

CD34m SCD4 3^^ffllNTFACSmafc0 CD34'-CD 

5o^^5ilHL/c0 

[0078] C. MfuiE«fr^©T«^Nb§^ 

^T«£0P9/DLL1|fflJ®±(CgfflL/co CD34 low 

c D 4 3+«:M©»©7-^ z.(Di&m^y-^4 y 
V L /c*I^ ?# ^ LtLS?ctJpV-T^>^Cct'Sl 

V-T<yV {stefr-otcmtilZVG^ZT m^(Dfi\k 
Z>Z.t 1ffo%> o 

[0079] iMflS^^^^MblSP^^^-rS/ctotCFACSm/f^tT^^ £T©JM£ 
£^Ti£#^C5ElfflW#< frbtl&o ^0/ctoFACS^/f0t(C(iPI (Propidi 

um Iodide), 7-AAD&££ffll\ PLZMffiZ'fj? Zttfmt. 

L ̂ 0 

[0080] Day 16 («©»:) 

0P9/DLL1«(CM<S*LT^5«£. T -f V^ 

Ls 100 yu, m (£>;>< y i/ IL LT50mlZI — 7°(C[s]l|X L/c0 4°C% 120 
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0rpmT7^P^^s/L> Ls ^ U V K 10m I CD medium /cQ ZtlbOM^ 

tc izmMb fc0P9/DLL 1 mm± izmm u tc0 

[0081] Day 23 («©»:): M«=l • --if Z>0 

0P9/DLL1«(CM<S*LT^S«^. V ^ -f V V 
Us 100 yu, m CDP< v i/ a.LT50mlZI — tUU^n — ~7 \/Z^WL~$ Z> o 4°C% 120 

0rpm"C7^^]®/i> Ls ^ U V K £:10mlCDmedium BdHjljj^'tir/co Z. tl^CDlH^ 

%mc izmMb fc0P9/DLL 1 mm± izmm u tc0 

[0082] Day 30 («©»:) 
0P9/DLL1«(CM<S*LT^5«^:. L 

% 100 /x m CDP< v i/ a.LT50mlZI — tUU^n — 7HC[E]J-IX L/c0 4°C% 1200 r 

pmT'7^^js/L> Ls ^ U V K £:10mlCDmedium BdH/Ij^'ti'/co Z. tl^CDlH^^: 

if /C izmMb /COP9/DLL 1 mm± izmm L tc0 

[0083] Day 37 («©»:) 

0P9/DLL1«(cM<S*UT^5«£s M.^frlZffl&M^VTjyVb 

% 100/x mCDP< y :> J. £J! LT50mlZI — 7HC[E]J-IX L/c0 4°C% 1200r 

pmT'7^^js/L> Ls ^ U y h ^10mlCDmedium BtCiljIj^-ti'/co Ztl>o(DM\?&%: 

m tc izmMb /COP9/DLL 1 mm± izmm u tc0 

[0084] Day 44: CD4+CD8 + TiMg0 

T tlX IN Zfrif? Z> tcdblZfcC D 4 tfCC D 8 

KMlNTFACSiiLfco i£H£^2(C^to CD4CD8y« 

< 7lffl tlT IN £ £ £ £flgt£ U fc0 

[0085] H L An^p^-f 7°^;ECD K"^—07fc#=ilfil<fc l) %tc TIffliS 

AN?) i PS»iiU i P 

o 

MS0J 2 
[0086] 1. mmmi xmtcT- \ cD8PittT«£!^ 

Ltc o 

[0087] 2. ±§E/N7°P^7°*^}g^§yH KCD8PittT«S5fe i PS«tt<h 
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—7K^--Aft^t/(C/\7°n^-f 7°#^< — 

&V,N 

K^"-A HLA-A*31 :01/33:03 ; B*44:03/48:01; C*04:01/14:03; DRB1 *04:03 

/13:02 

K^"-B HLA-A*24:02/24:02 ; B*07:02/52:01; C*07:02/12:02; DRB1#01:01 

/15:02 

[0088] 3. K-f-A£<fctfB0^ifa<J;i'Ji!M£j££F i co I I (C«fc o XWU Ltc0 

UCD87^P tr—X^rffllNTC D 8 L 

tCo 

[0089] 4. T- i P SmB^bm^bfcC D 8 |5§t£T«£St imulator<h Us K^~ 

— Efi^CDC D 8 P§ttTi||^^:Effector LTM L R (Mixed Lymphocyte Reac 

tion) x7 x^^ — $[0i£UiCe I ITrace Violet Cell Proliferation 

Kit L/c0 St imu lator|ffl^(iCe 11 Trace CFSF Cell Proli 

feration Ki tL/co 

[0090] 5. Effector<hStimulator^l : 1 (1 X105 each) T'IPU 6 0 

frofco i«3S@(C I L — 2 (12. 5 U/m I ) s IL-7 (5n g/ 

ml), I L — 2 1 (lOng/ml) JjiCD28Sft(2ng/ml) 

[0091] 6. 

o ipH£^3 @3©±^i7x^^-^: Lt Kt—Afi^QTlflS 

o 

[0092] 7. ^4(C^Sft&ML R(C^Ji^itU/ctU^£^-to /\7°P ̂  -f 7°*^S 

^li PS«J^M»UfcCD8|^ttT«&. M7°P * >C 7°©K^©-

K^— A6DT«<hML RA^P^'f 

7°©£<-^L&^ K^-B©T«^:(iML R£J&£&Cl btc0 

[0093] £l±CDi£Hfr£>/\7°P^-T 7°^^®^ i PS«i:<<J!^lL/cCD8Pl 

ti/\7°p^-f $LT2>^Tn&'&M(DTBfl&%f£&4k 
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T L|ffl^^/\7°P^-r WLtZ>^n&SW.(DV\ L A £ 

HJM 3 
[0094] ^JfeflJI ©H L A/\7°P^-f ̂ ^iT- i P S M&lZ £ V C 

D8Pft£T«MMbf^iL/co T-i PS«^/\^P^^^0^-

SLTZ^Tng-gmcDH L K« 

ti\ ^fflSSCT 

[0095] 1 . 1 X%tc H L A/\^P^'f^;E^iT- i P S«fr^Nb 

IH2# LfcCD 8PfttTi||^^:stimulator(h ITSUfco 

[0096] 2. H L A/\7°P^-T Pg^rM H L A^MtZ K^" 

-Afi5fe©«fflfl§<fcy t^tCcfcy i ps»iiu cti^cD 

8Pft£T«MMbf^lLfc«£t#/co ^^SCD8PittT«tt/c, s 

t imu lator <h ITSUfco 

[0097] 3. K^-A^y, MI4S®U 7 < P-JKCi: 

Ltc o MlfiiJ:yCD3, C D 4 , C D 8 , CD14, CD1 97^ 

Ou^d-X^m^X*#7^ 7°-tZb^i/a >£?rl\ N K|ffl^^}jilsL/co 

o©N K«£Effector<h Ufffl L/c0 

[0098] 4. Stimulator-efeSM^C D 8PittTi|ffl^(hEffector-efeS N : 

1 (1 X105 each) U 6 I L-2 (1000 

U/ml), JrCCD 1 0 7 a */[{*£ JPPL/CO 

[0099] 5. ±±i£#P^&6 0tP^C7P-^ hP< h U — tC«fe y N K«;^b©M 

^rfr^/co HI 5 (Cfp^^r^fo 

[0100] 6. K^--Afi5feCD8PittT«i;i'J®IiL/c i PS»^S4L/cC 

D8PfttT«(i, K^-A©N ~15. /\7° 

p^^^g^ii psmm&vm&LtcCD8mfeTMm&s /\7°p^ 

-f -?(DKl3<DM<-®.tZ> h't-A0NKiH^m^tfco 
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[0101] 7. 

psmm&vm&LtcCD8mfeTMm&s /\ 
-JntJ 7<DfrlDtf—3kTZ>^Tn&'&m<DN 

£1±50 <fcoT. /\7°P^-r i p 

j® (CTL«) /\7°p^-r 

A,4ktz^<D&ntf&mz'pte<, o ̂ ^Rrfg-efeSo 
[0102] ^li2J;y HL A;\7°n$ -( 

LT H L 

A/1x^ K"^—JbN£>* —JJ(D H L A<Dfr&m — ~Z$>Z> H L A^P U:> t°x> 

wmmvw^wmvm^tztttVs mfeflj 3 ̂  e> &, HL 
A *^ K-f -e> H L A /s-71 P l^ *> tfi V h tt, MJW K^~ — 

tci) y/m^ifxm^^n^>(Dx\ ISL'J 
Z> Z. £ $5o 

HJ60J 4 
[0103] E B 0< y ?#fc^JfilJlM«G5fe© L M P 

^tSTiiii-JT- i PS»iiU ̂ §£T- i PSiBSctyLM 

p T L ̂ imy,tc0 

[0104] E4iiTsteM^mzmKm^mtfevwmtt^), ztcmz/*-* 
v K <) >/m&¥<Dtf&<DmH£ ttezo'fji/z-e&zo ^MinxTmB^ 

z^zm&s E B^-T)ixiz$Mm(D$>&mMAz$>&o zvo^oi 
Z&s &%£&*) >'<1&ftlZ£.miZt)tc?T£££Z(D-es 

(^•i> E BO ^ ') y — Zh&o tfcoT Z(Dm{&%tes fsmzLTtev 
tf. -It 140 -f )V7sjgfclfe^£frtatZ.iitf-2l*Z>o 

[0105] D Lmmnrnfommmmm*) >/m (CTD mm% 
\)\XT(omm^m^tc0 
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CeUGro (CeUGenix) 

[H4] 

RPMI 45ml 
human AB serum 5ml 10% 
Total 50ml 

ii) iilT(Z)LMP2^7051 K£ffl^/c0 

LMP2: IYVLVMLVL(|B^y S^1 ) 

LMP2^ K^^-tiMBL^yiiAL/co 

i i i)£lTCDLCL(Lymphoblastoid cell Iine)lN/c0 

fr bmi£ tltcHLA-A2402£^"T 5 LCL £ IN tca 

[0106] A. t; 

1. HLA-A2402£^ L EB ̂  JU;U3Et 5flt A#^ >7^ 7© 

y CD14 microbeads^rffilNT^i^^^il L/co *9b&'&s 

±fe^:JPA.s 5 x 105/mL(ClMlS L/co 

2. stit)j!JtGM-CSF 800 U/mL (or 50 ng/mL) % IL-4 200 U/mL (or 40 ng/ 

mL) (C & 5 <£ 9 "t -f K ^ -f >£rJPx./c0 6-well plate(C5 mL/we 11V £ < 0 37 

°c, 5% co2-cr y*=LS<- h L/CQ 

3. -f>dpzL^- h£3BP^ (J^"F" Day 3" *mc§E*6t5) L/c^C, i£#± 

;f^2.5 mL/well-r^. WHClXoT^Tfeo fr lAN^^jj&ffliglfelCGM-CSF 

£800 U/mU IL-4£200 U/mL©}j§]t (C&5 i: 9 (CJP7L/C0 

4. &welUC3 mL-T^. fr LJPXtc0 

5. Day 6(C^^MoDC£ 7° U — SA^SJlX U '>fi©fr L 

(C;?)S£1±/CO 

6. 5 X 10ymL(C&5<£9(C«MJt£ilSLfco 

7. GM-CSF (£IT% stit)j§Jt: 800 U/mL) % IL-4 (200 U/mL) % TNF-a (1 

0 ng/mL) , PGE2 (1 yiig/mL) %]) PPU 24^7°U-h(C^5 X 105/1 mL/we 11 
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8. 37°C% 5% CO2-e240t^i«L/co 

9. _bHBipSCD#^CD20tr^^/><7o51 K£rJPx./c0 /^7°-51 K©si$#>Jll3£(i10M 

M <h L/c0 

DC£H]J|XU T«ffl^±-fe-e20^)f L/co 

10. DCT«ffli^±-fe-e2 X 10VmL(CliMU/co 

[0107] B. t: 

1. A<h |W] — ©Mt Atfv^ >7^ -f lJ s CD3 microbeads^r^lNTMAC 

S(CTT«£^itL/c0 2 x 106/mL(CliSL 

tco £©0#—®©«£7P-+M hP< h U-m/T©/cto(ClX1'J^^/co 

2. 24^7°U-h(C, DC;?j« (2 X 10VmL) £0.5mL/weLU (2 

X 105/mL) £0.5mL/weU<h&5<*:9 (CJPPL/CO (DC: T = 1 X 105/well: 1 X 

106/we IL = 1:10) 

3. 30 § tCIL-7 (ftit}lS5 ng/mL) , IL-15 (««]£ 10 ng/mL) £JPPL/C 

o 

4. 14B@(C«£0JjXL/co 

[0108] C. LCL 

1. LCL£i£#^fr£>0J]XU 35Gy©Mm0Mt£tT^/co 

2. T«ffli£±mC;?)S£l±, 5 X 107mLICllgUfco 

3. ^7°^ K£100nMTML20tP^i£#L/co 

4. LCL£H]J|XU 2 X 105/mL£fc£J; 9 (cfiS L/c0 

[0109] D. 

1. 2X106 cells/mL© 

/Hl^C H;Ij L/co 

2. 247^7° U — K tC. ^7°^ K£JPA.TiML/cLCL;?®5S (2X10VmL) £0.5m 

L/welU (2 X 105/mL) £0. 5mL/we LL <h &£ 9 (C JP pl/c (LCL: 

T = 1 X 105/we L L: 1 X 106/well = 1:10) 0 ^0t(C^7°51 K£100nM £t£Z> &. 

9 (<-)^llP L»/to 
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3. 30 IH tCIL-7 ng/mL) , IL-15 (««]£ 1 ng/mL) £JPx. tc 

o 1 mzt (cv-f K t -f y *map L tc T u &# e>2® 

(LCL(CKM1^-JU@) 

4. ^]Sl00nM©^X^ K<hJP7lfci£iftTLCL£20tP^i£#U oo(CCTL£ 

i/p x. /to 

5. 30 @ tCIL—7 (ftit}lS5 ng/mL) <h IL-15 (««]£ 1 ng/mL) £JPPL/C 

o 1 mzt (cv-f K ^ -f > ̂ asJP u tc T u &# e>2® 

r^iM^tT-^/co (LCL^^5^7°^ mmt-jim 

6. 7P-+M hP< h 'J-MrlCcfcy, CD8PittT«^(CCD8PittLMP-2^ h 

7"7-m4Jifflfl§^80^±©S!J^"e^ai^ o *kWm Ltca 6 (C 

^t~o 

[0110] E. LMP2^a^CTL©KJl^aWdr^-Stt©}iy^ 

1. LTffl^50UN-1fim#I«tt£CFSE^jUU T 

(CMfi, LMP2^7°51 K1nM#ST-e20t^i«£tT^/co 

2. 96^UJS7°U-h tC. ^7> KM(C^T±^L/cLMP2^Sftdr^-T 

«<hOUN-1fim#I«tt£^ft^tl0:U 1:9, 1:3, 1:1, 3:1 

5J:? (C;f^U ^7°^ K#£Tt L < &##£T(C£^T*Ift«©5Eilffl 

£CFSEP§t4^® ̂  tCb tlZ>Annex i nV£_ PI (Prop i d i um Iod i de) CDjzb^ 

(Ci; o L/co Ip^^rlH 7 (C^fo 

3. LMP2^Sft^-T«&ilft«(CftU 

tz t^:BMLtc0 

[0111] 2) LMP2-T-iPS«(Z)®5l 

A. LMP2^S^]CTL(Z)Stt^b 

1. MACS beadstC^yCDSPittilffl^^JjilsL/co 

2. IL-7 (g*!*lj£5 ng/mL) , IL-15 

(si$l-/J!S 10 ng/mL) *k~hWXtco ^ b (CDynabeads Human T-Activator CD3/ 

CD28£T« : beads^l : 1 <h <£ 9 (C^P U 20 "eCD8Pi 

>mm^mty.tc0 
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[0112] B. o 1 

1. ^«1±fcLMP2^SftCTL£T«ffli£imC;?)S£l±, m^4H^<hSV40 

tltclzy0 1 P U ^©tt2BP^i£#L/c 

o 

2. Tmmmmmxymu £e>icn-7 (gamuts ng/mD , n-15 («« 
Jt 1 ng/mL) £JpT«ffli£±fe-e2B m±%m L/c0 

3. ^T©«fflfl§^H]J|Xm. IL-7 ng/mL) , IL-15 (««]£ 1ng/m 

L) ^liPL/cT»|»T«MU 7<-y-«±(CSfflL/c 

o 

4. 2B@(CiPS«ffli£imcT¥M£$!U SBfr^BiPS«ffli£it^© 

¥fi£&£fri^W\ o 

[0113] C. iPSlffl^zi • -— © tfv ̂ 7^ 7° 

1. %mmmm iz i PS« =i • - •- ̂  @ *i^ & y L /CQ 

2. 200ul51>> 7°(ci; y =1 

3. P->£W.HC i P LTitiiL/co P->(Z)^E 

^@8 

[0114] 3) LMP2-iPS«fr^T«^©3Mbf^I 

[H5] 

medium A (OP9X h P —= 
a MEM 500ml. 
F C S 125mL (2 0 %) 
"<~v'9 Is/* yu-fV^sii/^omfc 6.25mL (1 %) 
Total 631.25mL 

>/x h >10000U/mL£i:t/7. h U 

7° h -7 -f is y 10000 yug/mLfr b ft y. ^ £ 100U/mL£ <fc 100 

Mg/mL<h L/c0 

[0115] 
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[H6] 

medium B (T$HJ!r3:5Mfca m) 
a MEM 500ml. 
FCS 125mL 

U Is I* I- Is^f W^f -yisWR 5mL 
hrIL 7 (stock: 10p. g/ml) 315pL 
hrFlt 3L (stock: 10// g/rnl) 315pL 
hrSCF (stock: 10 p g/ml) 630 p L 

(20%) 
(1%) 
(5ng/mL) 
(5ng/mL) 
(lOng/mL) 

Total 631.26mL 

y/7s h U 7° >10000U/mLd3<fct^7. h is 

XSv^>V10000Atg/mLfr£>&y% ^ft^ft©st«Jt£100U/mL£i:t/ 10 

Qixg/mlt L/co 

[0116] IW1 

medium C (flx^itfiD 

a MEM 500mL 
FCS 125mL (20%) 
^~isyis/*bUzfV^4s'l^&m 5m L (1%) 
hrIL~7 (stock: 10 p g/uil) 315 p L (5ng/mL) 
Total 630.315mL 

) y/7, h U 7° >10000U/mLd3<fct^7. h \s 

7° h -7 -f *> > 10000 Mg/ml_fr £ ft y, ^ £ 100U/mL£<fc 0 

g/mLt L/co 

[0117] 0P9«©« 

0.1% iz^^y/PBSmmmi^^Qcrnmmf1/viyiUZXtls 3TCX'3Q^X±^ 

ILfco =1 > 7 JUx > h (C ft o /cOP9«£ MJ 7%> WEDTA^-etiJU 1 

/m ̂ M^-tr^^VP-KL/cl 0cmi£#^ < y *> =L IzMM L /cQ i&lfettmed i u 

m A^r10ml<h^'i)i; 9 (CJPA./C0 

40til(CSffl LfcOP9$ffll^;t£ii^V ^ ^ (C$T/earnedium A£10mlJPx.% itm 

^20m 11 & 5 9 IZ L /cQ 

[0118] i PS$|$iJIQ 

^ip#(Cf^ffi1"'i)0P9i|ffl^(Z)i^±te;&P^?| U if L^medium A(C55^ L/co £ 
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tc < v i/ n. CDipifet fq]^i(CP^?| Ls iJilANmedium A£r10mljQx. 

tco EZ-passageP —^ —"CiPS|ffliS±^^:tJ-p/co tl V h L/ciPS|ffliS±^^:200uL 

hg*rc££<fc^600<@© 

iPS|fflM£0P9«±(cSffl L/co 

iPS«1^P->fefcy3*m±©^ V*>IL£EIN% 

£-jt—?tc^n-T^e>in i;*$$sucpi#BBr5 c: ^ tr < v *>ILm<D#e> 

[0119] Day 1 (i£±fe£$0 

i PS«iWS# L4Mb L£&toT IN 5 £ 9 AN£flls§ L. igife £fr L INmed i um 

A 20mUC55^L/co 

Day 5 (i£ife¥fi£&) 

^M^COiptfe^rliT L l/Nmed i um A 10mUC5£^ L/c0 

Day 9 (i£ife£&) 

^M^COiptfe^rliT L l/Nmed i um A 10mUC5£^ L/c0 

Day 13 (f^I Lfc^Ell«£0P9«±fr £>0P9/DLL1«±^ Lfrx.5) 

i£±fe«3IU HBSS(+Mg+Ca)-e«H®±©^±-fe£^lN^L/c0 ^©fi250U 

collagenase IV/HBSS(+Mg+Ca) }^10ml£jQ7U 37°C-e45^^i« L/c0 

[0120] CoUagenase)^)S^:P^?| Ls PBS(-) 10mLU/c0 -^CDtil5m ICD0. 05% h 

'J ^v>/EDTA;§;S^JP^s 37<C'C20tf i£S Lfc0 

tix< ^©-etr^yT1^ >^c<fcytis0<i^3bN< btc{^mmm,m±^mt 
tctb) o o ZllCff lANmedium A£20mlJPx.% £ f, (C37°C-e45^^i§# L/c0 i& 

100Mm©p< ^>ZL£®LT0JJXL/CO 4°c, 1 

200rpmT7^^^is/L> Ls ^ U V K £ 10m I ©medium B(Cil;lij^-t±/co C.CD9"*3>1/ 

10£FACSMrjmc£ y ^y ©«£|/f/c(CfflmL/cOP9/DLL1«±(C 

SfflL/co ^>zLfr£>t#fc«£7°-,iUL/cil^ 7u^(Z)*£i£ 

«h m i; (c ft 5 <£ 9 (cjf#SB L T « £S $ S L fc0 

[0121] m b £ tlT IN 3^9 to 5 /cto ICtrCC 

D34trC^% KCD43^£ffllNXFACSm/fL/c0 9 (C^t0 CD34^CD43+ 
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1/^5 «h5tSl L/co 

[0122] C. 

^T«£0P9/DLL1«±(CgfflL/co Z(DJimz^Xs CD34^CD43+|ffl 

fl§^®0jifflfl§©V—(Z<DftW%V-T4 >^lfc 

vt-v-frb, y</y,t^•otc^^zi^x J 

[0123] immm^izfiimmzwmtztcisbizFkcmmtkfi^tfs ±xmmiz 
£^Ti£#^C5ElfflW#< frbtlfro ^©fc&FACSMrB^CttPI (Propidi 

um Iodide)% 7-AAD&£l\ L/c9 TLXMffi&ft-? tca 

[0124] Day 16 («©»:) 

0P9«(CM<S*LT^5«£. 10 

0yu, m (D?( y :> IL LT50mlZI — tJJl^iL — 7°(C[s]l|X L/c0 4°C% 1200rpmT 

7^>^JS/L>LS ^ U ^ K £ 10m I ©medium BdH/ljj^'tir/co C. tlb(DW§&%:%f\tc 

IzmMLfcOP9/DLL 1 «±(CSffl Lfc0 

[0125] Day 23 («©»:): M«=l • --tf%x.fa1toZ>0 

0P9«(CM<S*LT^5«£. 100 

yu, m (D?( y :> IL LT50mlZI — 7°(C[s]l|X L/c0 4°C% 1200rpmT'7 

^^jS'OLs ^1/!V h £ 10m I ©medium B(Cil;lij^-t±/co 

[0126] Day 36: LMP2^ h ̂ ^-PittT«©5ilHo 

LM P D 3 

trCttu LMP2Th77-^ffl^TFACSilJfLfc0 

0(C^1-o T«^-;b-Tfe5C D 3+«^£>tl5<*:9 (C 

J&y, D3 + LMP 2j K^^- + (Ct-e^MbLT^5o^:^ 

5iU£tl/c0 

[0127] D. 

Day36(Cfc^NT. 7 • -+M h P< h U-"eLMP2PittT«£5i|^ $$*7 
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— T (CD8SP«) £ mm t 5 tc sb (C d d T? IL-15 £ m JP L tco 24^ 7° U -

h(Cfffc(C0P9/DLL1«£fflSLT£$, medium C(CK L/cT«£3x105 

flS/we L L 9 tCifffil-o ZZIZIL-15 (stit>J|l3;10ng/mL) £;^JP L/c0 

[0128] Day41 : ^7-T»m50 

I L— 1 5 ;fisiPCD 5 0 @ (C, FACSitfrLfco 1 1 (C^fo 

C D 8 v > < 7"«^/S LtcZt tfWmtS tltc0 

[0129] 4) M^L/cLMP2^S^CTL(Z)K^aWdr^-Stt©}iy^ 

1. LTffl^5LCL£CFSE^jUU T«ffli£±mcKm, LMP2 

^7°^ K1nM#ST-e20t^i§#£tT^/co 

2. 96^UJS7°U-h tC. M^L/cCD8T«,h^IW«^: LTffl^SLCL^tl 

ftl0:K 1:9, 1:3, 1:1, 3 : 1, 10:1, 30 : 1 £&£ <fc U 

(P+) tLO£##£T (p-) (C£^Tilft«(Z)5E«J:t 

^ £CFSEP§tt^® i/Z^ *o tl~b Annex i nV t. PI (Prop i d i um Iod i de) IZ <£ -z> 

"M. l>tCo 

3. 2lZ^to LMP2^S^dr^-T«^I^«,h LTffl^/cL 

CL(HLA-A2402) (C*t L, 7 Z £ tltc0 

[0130] 5) w^Ltciwz^mmTKoi-^iL^^^^-mmm^^-^cDm-M 
1. LTHLA£H®(C^HL^^K562«tt (ZPJSJ^tt) <h§3 

(MA p-) *m^tco dtl^©«£CFSE(CT^ 

T»S^(:mfco 

2. 96^UJS7°U-h tC. M£LfcCD8T«<h*IMJ®<h LTffl^5LCL£tl 

-?tl0:1. 1:9. 1:3, 1:1, 3 : 1 <h&£ 9 tCj!^ L, 

£CFSEP§t4^® ̂  tC% b tl%>Annex i nV£_ PI (Prop i d i um Iod i de) (C <£ -z> 

T^t^L/co 

3. 3(C^t0 LMP2^a^dr^-T«(iSB^^i^ (MA p-

) K562(C>tfLTii~ 

51 J.— d. <h L/co 

SISS0J 5 
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[0131] —(CTL 

) if-b> T — i PS»iiU ̂ §£T- i PSiBSiyWT 1 

[0132] &LT<Dmj&-e$>Zo 

1) WT1KJ1^S^]CTL(Z)±^^ 

2) WT1-T-iPS«©®Ii 

3) WT1-T-iPS«fr^T«^©^Nbf^I 

[0133] 1) WT1J/CJI^SftCTL(Z)i^i 

i) m i^ tc m m & \>xT (o m y -e $> z 0 

[H8] 

TiMiffltifMl 
IE£i 

RPMI 45ml 
human AH serum 5ml 10% 
Total 50ml 

ii) K(i^T©ay-efeSo 
WT1 {imm : CYTWNQMNL(|B^#^2), Cancer Immunol. Immunothera. 51: 

614 (2002)) 

WTttfflLT^SWTI^^K, 
i i i) ^KN/cLCL(Lymphoblastoid cell Iine)(ililTCD<h &y Tfe'2) 

e> $SX £ ftfc HLA-A2402 £^ f 5 LCL £ ^ tca 

[0134] A. t h3^mfr£>©T«©l£it(h^7051 RC <fc £$!l$[ 

1. iinA#^ ^ -r 7m<fc y *F i co i uc j: ̂  Tftm u, T « 
atli L/co 

2. 96^UJS7°U-K(Cl^fe/cy2.5 x 105/mL,h&5 <£ 9 L, ^ 

7°^ K£10yu,m IC^JP L/co 

3.3B@(ClL-2(ftit)jiS 12.5U/mL), IL-7 (g*|*lJt5 ng/mL) , IL-15 (ft 

«Jt 1 ng/mL) £JPPL, 1 Mm Zlh IZ+FJ h tl -f > »JP L/c 
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L tc0 

[0135] B. LCL^©/^X^ KM 

1.LCL£H]J|XU 35Gy©Mm0Mt£tT^/co 

2. 5 X 10VmLICllgUfco 

3. ^^K^rl00 nMTML20tP^i£#L/co 

4. LCL^^JjXL, 2 X WmLttZZ £? izm&bfco 
[0136] 0.^7°^ K£AJUXLfcLCL<hT«<h(Z)^i£# 

1.^7°^ mmtk^TLtcm, 2®P^i«L/cT«£0JjXL, 
ffli^lClSL, 2 x 106/mUCflSL/co d©0t-^©»£7 • -+M h P< 

K "J -^©/ctotClxy 5]Mjfco 
2. 247^7° U — h (C, ^7°^ K£JPA.Ti^#L/cLCL(Z);?®5S (2 X 105/mL) £0 

. 5mL/we 11, (2 X 105/mL) £0. 5mL/we LL <h &£ 9 (C JP pl/c (L 

CL: T = 1 X 105/we L L: 1 X 106/well = 1:10) 0 

3. 3B@(ClL-2(ftit)jiS 12.5U/ml_), IL-7 (g*|*lJt5 ng/mL) , IL-15 

(stit)iJt 1 ng/mL) £JpXtc0 VM^Ztlzy-J h£^ >»JP L/cT« 

(icuz&z*?? KMI^ 
-JUS) 

4. ^]Sl00nM©^X^ K^JPA./c^±fe-eLCL£20tP^^#L, ZZIZ CTL^Jp 

A. ~/Z o 

5. 3B@(ClL-2(ftit)jiS 12.5U/mL), IL-7 (g*!*lj£5 ng/mL) , IL-15 ( 

stit>j§Jt 1 ng/mL) £ip*.fc0 VMT3 Zt IZV4 h t> -f >»JP L/c 

(LCL(C^5^7°^ KM2^7-

JUS) 

6. ^]Sl00nM©^X^ K^JPA./c^±fe-eLCL£20tP^^#L, d d tZ CTL^Jp 

A. ~fz o 

7. 3B@(ClL-2(ftit)jiS 12.5U/mL), IL-7 (g*!*lj£5 ng/mL) , IL-15 ( 

stit>j§Jt 1 ng/mL) £ip*.fc0 IMP^CT^ tC-f h tl -f >»JP L/c 

^±-fe-e^±-te^L^^^2®P^i«£tT^/c0 (LCL(C^5^7°^ KM3^-
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JUS) 

8. 7P-+M h'J-Mtif&frvfco 1 4(C^t0 CD8R§1£WT1 

^ K => V-R§1£#®tf CD8R§1£ T «^C60%^±©tU^-e*i!±! £ ft 3 d <h £ 

5tlHL/c0 

[0137] 2) WT1-T-iPS«(Z)®TA 

A. WT1^S^]CTL(Z)St^b 

1. MACS beads(C<£yCD8Pltt«£Mif5L/co 

2. IL—2 (««]£ 12.5U/mL), IL-

7 ng/mL) , IL-15 (stltillS; 1ng/mL) £JpXtc0 ^^(CDynabea 

ds Human T-Act i vator CD3/CD28£ : beadsA^I : 1 <h <£ 9 (CjfisiP L 

, znmimtzztxcmmmm^mkistco 
[0138] B. -tz>^y oi 

1. Ste-fb£tf/cWT1 ft CTL£ Tj£ jfe(C ;?)S £ 1±, SV40 

M<^3Atft/c-tr>^y £ -(L, ̂©tt2B^i^#L/co 

2. u |Q tCIL—2 (««]£ 12. 5U/mL), IL-7 («« 

Jt5 ng/mL) , IL-15 (««]£ 1 ng/mL) £JP pl/c T«ffli£±fe-e2B 

L/co 

3. +M S2K 

ML, 7<-y-«±(cSfflL/c0 

4. 2B@(CiPS«ffl^±-fe(c¥*^L, SBfr^BiPS«ffli£it^©¥ 

[0139] C. iPSilfflJ^zi • 7° 

1. 3M^m £ i PS« =1 • - •- £ @ *|(C & y fllsS L fco 

2. 200ul51>> 7°(Ci: y =1 

3. L/co tf^ft/c^ • — >©=! •- — £[§] 1 5(C^ 

"To 

[0140] 3) WT1-T-iPS«fr^T«^©^Nbf^I 

&m&mm%Tmz^to 
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[H9] 

medium A (OP9X ]- r' •—ffl) 
a MKM 
FCS 
^^>y y/x h I/'/ b-^4 
Total 

&-&8S& 
500mL 
125mL (20%) 

6.25mL (1%) 
631.25mL 

y/7, h U 7° >10000U/mLd3<fct^7. h U 

7° h -7 -f *> > 10000 Mg/ml_fr £ & y, ^ £ 100U/mL£ <fc 100 

Mg/ml_<h L/c0 

[0141] [^10] 

medium B (Tfoll&Hl^tSjffl) (ft#l®S) 
a MEM 500mL 
FCS 125mL 

y is/* }* is~? w-f 5mL 
hrIL-7 (stock: 10// g/ml) 315nL 
hrFlt-3L (stock: 10// g/ml) 315 // 1. 
hrSCF (stock: 10 fi g/ml) 630 n L 
Total 631.26mL 

) y/7, h U 7° >10000U/mLd3<fct^7. h U 

7°h^-r^>10000Mg/mL^^^y, ^ft^ft©st«Jt£100U/mL£i:t/ 10 

0/i,g/mL<h L/c0 

[0142] 0P9«©W 

0.1% iz^^y/PBSmmmi^^Qcrnmmf1/yiyiUZXtl, 3TCX'3Q^X±^ 

ILfco =1 V 7 JH V MC & o /cOP9«£ MJ 7%> >/EDTA}^-eiiJL, 1 

/m ̂ M^-tr^^VP-KL/cl 0cmi£#^ < y *> =L IzMM L /cQ i&lfettmed i u 

m A^r10ml<h^'i)i; 9 (CJPA./C0 

40til(CSffl LfcOP9$ffll^;t£ii^V ^ ^ (C$T/earnedium A£10mlJPx., 

^20m 11 & 5 9 IZ L /cQ 

[0143] 

M%miZ&mtZ>0Pm?&(Di%m%:mi3\l;, frlAMnedium AlZ&&[stc0 £tc 

iPS|ffliSi:S#T1,'r v '>'iL(Z)ip±'te:fc|W]^i(CP^?| L, $TlANmedium A£10mlJPx./c 

(20%) 
(1%) 
(5ng/mL) 
(5ng/mL) 
(lOng/mL) 
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0 EZ-passageP —77 —t) V h L/c iPS||^±^^:200u 1fc°^ 

v h 7 ^ T t, @^-efcsa<J:^600{®(Z)iPS 

«i&£0P9«±(cjfffl U/Co 

1 PS« 1 VU — ytbtcV J^±©V *> a £m 18ft 1" 5 £ $ tc 

£-Jt~O (Cllrfr1±T ̂  |f] [;IZWtt&t ^ CD b 

-D^^Mbbtc o 

Day 1 (J£ite3fc#l) 

i PS«iWg# L2Mb LT IN 5 fr £ 9 £0gt£ L, i£±fe£ff U l^med i um 

A 20mUC55^L/co 

Day 5 

^M^CDiptte^rlji lANmed i um A 10mUC5£^L/co 

Day 9 (i£±fe55}^) 

^M^CDiptte^rlji lANmed i um A 10mUC5£^ U/c0 

Day 13 (f^I Lfc^Elt«£0P9«±fr^0P9/DLL1«±^ UfrpLS) 

HBSS(+Mg+Ca)-e«H®±(Z)^±-te£^tN^U^o 250U 

collagenase IV/HBSS(+Mg+Ca) }§>&10ml£:iQ;i, 37°CT45^^i§# L/c0 

Collagenase^;S£P&3l U PBS(-)10ml-e&LN;,t-to -tCD^5mlCD0. 05% K U 7° 

S/WEDTA^^n*., 37°C-e20^i£#L/co iMtt, IfflflMlwciy^tiT 

<5©T\ >^Cd;yt)iI^C|fflfr< L/c(fg*«[W]±£irt/c 

<ii>) o CI d (C$T lAxmedium A£20m H)P A., b (C370CT45^^i;:§^ Lfc0 ipii 

m, WQjxm(D/ 'y^n^mLrmLtco 4°C, 120 

0rpmT7^Pp^/[> L, ^ U V K £ 10m I ©medium B(CM/^^"t±/c0 C.®9"^)1/10 

£FACSfl?#rjmc£ y frtt, ^y ©«£|ff/c(C^It L/cOP9/DLL1«±(Cg 

ffiUfco *tiW£CD^V ^ 

[t] i; (C ft 5 <£ 9 (C H^I3 u T * £ m $ It L fco 

[0144] m b £ tlT IN 5 AN £ 9 £ /c& tctrCC 

D34^/L{^, ^/LCD43^/L'(^^:^INXFACS||?^T L/CO In^^rlH 1 6 (C^fo CD 3 4 

1 owC D 4 3 tfrb, £lfilfyfg« 
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mm fils§ L tc o 

[0145] C. mimiE«fr^©T«^Nb!^I 

^N^$|j^£0P9/DLL1«±(CgfflL/co Z(DJimz^X, CD34'°wC 

D4 3+mBftW<DmB<DV-T4>Vteftt>ti:fr?tco d©#®£7— 

> <f L ?# b tlZW&WLtfWL^ LtLS^^^V-T-fV^C^S 

V-TO^Lftfr^fcif^Ctt^TTilfflJ^©^ 

4bl§«£$W#3l'£ 1ffoZ>o 
Day 16 

0P9«(CM<S*LT^5«£, I^^CM^bXyfry^L, 100 

yu, m 'v J. LT50mlZI —7°(C[s]l|X L/co 4°C, 1200rpmT'7 

^ U V K £ 10m I ©medium B(Cil;lij^-t±/co CI tlb(DW§&%:%f\tc 

IzmMLfcOP9/DLL1 Mti&±(Cgffl L tca 

Day 23 (ISHS©!^): 

0P9«(CM<S*LT^5«£, I^^cM^bXyfry^L, 100 

yu, m ©p<-y ZL LT50mlZI —7°(C[s]l|X L/co 4°C, 1200rpmT'7 

^1/!V h £ 10ml©medium B(Cil;lij^-t±/co 

Day 36 : WT1^ h ̂ -PfttT«©5ig§U 

WT1 T« tlT £'9 5 /ctotCtrCCD3tn;^, WT1 

•x K "y^? — £ffllNTFACS||?^T L/c0 In^^rlH 1 7 (C^fo 

Tfliffljj&v —C D 3+|fflW<^£>tl5<*:9 

C D 3+WT 1 ^ h^^- + (Ct-e^MbLT^Sd^^5ilH^tl/co 

[0146] ±iB©^fcsy. ^(DTmmtm^Ws^m^^t 
TBJ&tteZZttfBm-Ztltco £tcs 

L T IN 5 d t ^ (C <£ < j$S& LTIN^, c. <h 

T^tl/Co 

HJM 6 
[0147] WT 1 KJSiS^T C R ^iA Lfc H L Kt-i PS« 

(Di^U 
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[0148] i H L A/\7°P^-r 7°-^K^-

HLA-A240 2Mtt^tt§WT 1 CD T C R (£% 

(CT®Ii£tl/cWT I^CTLt^S, TAK 1 TC Rife? 

£/7P-->y^tT9*-et#/c0 WTI-TCRlfem V a 2 0/ J 3 

3/C as V/35. 1/J2. 1 /C (3 2 11-3 T£ , Gatewa 

y<>XjA0Ent r y ̂  $-(C T C R /3 (V/35. 1/J2. 1/C/3 

2) —p2A — TCRa (V a 2 0 / J 3 3/C a) ©JIII-C^&^ 7°^X 

$ tco 

[0149] 1) WT 1 -TC 1 

ilHfc?;££t§±<mi^£tl/cCS-U bC-R f A- I RE 

S 2 - h KO 1 WT 1 T C R G a t e w a y 

Entry ^^-i;LR (Life techno I o 

g i e s) J5J^£tT9*"eWT 1 -TCR^iALfcCS-U bC-Rf A 

- I RES2 — hK01 /WT 1 — TC R7°^X$ h'^lLfco 

2) WT 1 - TC 4 J\sZ±M(DttWk 

CS-UbC-Rf A- I RES2 — hK01 /WT 1 - T CR^'^-

^»Lent i X- 2 9 3 T(C>IA U U y^0 < JIX 

^ -f fc0 

3) WT1-TCR transduce d - H L A &=£ i PS 

i Mat r i x (-ytf) ±tigSUfcH L A^^MSS* i PS« ( 

mono-iPS) iZs CS-UbC-Rf A- I RES2-hK01 /W 

T 1 - TC Rr>^UX;S£!§lfe£l±/co WT 1 - T C R ^HA£ tl/c i P S 

» (W T 1 —TCR/mono — i PS) h KO 

4) WT1 - TCR/mono - i P SW\U(DO U-y\t 

J&IMBmiC, mm \ PS«D i sh<b<<JiiJ^U ^feU-rtChKO 
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1 ACS A r i a U sort i ngfj^fc (WT 1 

-TC R/m ono-iPS ba I k) 0 hKOI i M a t r 

i x±(Cg«U 1 ^lMtsT(ChK0 1 

A^Pltt&PP--£^iI0*HCLo>;/^:Py 7°^\ f-^P-VlbL/c (W 

T1—TCR/mono— i PS clone)Q hKOI Pitt (CT s o r 

t L/ct®, ^P-WbLfcfcCDMS^C^lNT, WO2013176197 AHCsB^©^ 

^C^LTTlfflJ^^tf^Nb^T^/co 

[0150] PS«©/JN±^ «1 0 01MOT) 

©C3H 1 OT 1/2»±(:iL, 2 0 n g /m L V E G F % 50ng 

/mL S C F 5 0 n g/mL F L T — 3 L #£ET (Pep rote 

chttl) . EBi»T^#L/co iSil 4B@(C, i PS^^C# 

P 9 - D L 

1 Ls 1 Ong/mL F L T — 3 L J$.T$ 1 ng/mL I L — 

7#ftT, 0 P 9i§±-fe^(CTiML/co 3Mb38B @© F A C 

1 8 

[0151] ^Mb38B@(C, mono-iPS WT1-TCR/mono-iPS balk WT1-TCR/mono-iPS clon 

e©3?¥£FACS Aria(CT^/fL/c0 iPS«&, CD3£fgSEUfcfr 

-itcOlzN L. WT1-TCR£>IAL/ciPS«&s CD3£3§I!L. t/cCD3^Hlffl 

JS&&&1001 ^AL/cTCR|I©-^-eS)5, V/S5. I^Pftt-e^-^/co TCR 

a /3 */[{*fc my $ A L fcWT1 -TCR«fgft(C^Il LTlN 

nwy 7 
[0152] T«(cm^H?£^ALTliM^tl/cT«a5fe© i PS1«TKT 

3 v 1 -7&^A¥<£y#^£tl/co OTTKT3 v^lgitSo 

1 . Phmmzmtzt h R AG g DN A£f£f+L 

, H 3 7°P;E-^-;&^'r5^Il70^7>$ K(C$I<^3£A,/co gDNAIilfi 

IB^UGGTTATGCTTTACATCCAGATGG(C (IB^U#^ 3 ) ^J©7bJKiTiS 

©2J&g£|&£U t9-^©7bJUiT«l0 5' <HKC 1 J&gjf Af 
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•?> ") oXp+ L/Co 

2. ±§E7°^X$ K£C a s 9 ^ $ FttblZt bMU 

(TKT3V) L/c0 

3. i PS»5 0M^P-z>yufct, T7E1 TV 

\z4~Q*f J A±iZ $ 7> "7 v =5-h^ L T ̂  ^ P — > £7> ̂  U — — > ̂  L /cQ 

(^1 9) 

4. 7, <7 lJ-->yti©^P-XC^LR AG 

[Si/7 'J )\s(DW-m{ik-f-l<Z $ 7>-tz Tl^Z) 0 P — > ( 

TKT3V 1 —7/RAG2KO) £)UKL/co 

[0153] 5. m$RLtc i PS«^P-XC^INT. 7^ 

<£&#3MbtgM£m\ P S«<h LTSf^llNC <h 

=^> l t-p/b\ L/ / *— o 

[0154] 6. TKT3V1 T K T 3 V/R A G 2 K O*fc£WO2013176197 AHClEtfc© 

^}£(C^LTT«^<^Nb£l±/co JM*ft(C&T- i PS«©/JN±& « 

1 o o«imT) c 3 H 1 0 T 1 /2«±»u 
20ng/mL V E G F % 5 0 n g/mL SCF JkXf 5 0 n g / m L 

FLT-3 L#ftT (P e p r o t e c h *±M) , E BigifelCT ̂ iL/c 

o iSil 4B@(C, i P SHJy 

OP9-DLImm±iz®u iong/mL F 
LT-3LStf1 ng/mL I L-7#fi^ 0 P 9 i£±femCTi£# L/c 

0 =^^tl/c«©F ACSMf|£||£^2 0(C^1-o CD4 + CD8+0D 

P L/co 

[0155] 7. DP^7P-+^^hy h'J-tllXL Iffi^UmRNA^iliiL 

tc o 

8. TC R alI(Z)^V^I±i70^-r^-(hC^I±i70^-r^-£tt»^TR T-

PCR£m\ alI©mij^£^tl±lL/co ItUHlC LT T K 3 V^C^T fc 

RT-PCR^IT^/CO TKT3Vi (iPS«) V a 1 4 T 

CRa^(D^^-DZ.ttf^m^Utc (^2 1) 0 
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[0156] i P SiMST KT 3 T«MMb!^I CD4" 

CD8-fi|tt (DN) frMPlttD P|£P^ji^c!fflJ®Ti£R AG 2(DW& 

mtmmbtitcmz 2)0 D N®pg^D p®pg^n^n©T^as©Tc R 
ammmf&%m2 3££Xfi2 4lZv;to DN«(ii PS«^l*i(CVa1 
4 D P«(iV a 1 4^©mij5£^#l!±! L 
tc o Ztltt. /Stt-fb L/cRAG^V/^tC^y T CRa \S tc 

$>(ot%A.btiz>0 zntcT 

o 

[0157] RAG2H5?^7>^7^ hlfcTKT3 v/Ra g 2 KOfefcfr£>g§g 

L/cD P|ffl^©TC R amij55c;&^2 5 (C^-To RAG 2 7 >>^7^ httfr 

e>iiUfcDP»m V a 1 Ra 

g 2 vOTO MC<fcy R A G 2 * >A^YEM£ftt\ TC R a 

gt©PUt$ If £ ft fc fc CD ft £ 0 

[0158] i Ps^jscDiapg-cRAG2mi^iz^xizyx^m^mxt^>ztuT 

u&t & z t tfv ^&zt tffem-z titco 
[0159] T KT 3 V/R AG 2 KO*fcfi5fc©D P*ffl]S£3l y $Mb£ 

•tt. cD8mm^(Dmmmm^Tmm^mtcm2 6)0 7P—IM M s 
u-^ffl^tcD8mkmrnm^mzufc^mRNA^ai±iu RT-P 
CR(Ci;^TTCRmiJ^©^te£^l±lL/co l£H£gl 2 7 (C^f0 

B^^ft/c i P S«(Cfi5fc1-£C D 8 T«(iV a 1 4(Dfr%nMtiSL£ L 
T^t" £d££fiis§U;/co Va 1 9 U-VCI^ftl,/^ K(t ^tWCH 

^cTC R a(D-*t<< X%fttltc#ftm$l'<> 

nwy 8 
[0160] t h^fi5feHLA/\7°P^-r 7°^^MiPSRag2»{s?©;K£ 

[0161] 1. t L/co M L/c i P S«^(iHLA/\7° 

P^-T 7°(HLA-A*3303-B*4403-C*1403-DRB1*1302)/1x^ K^-CD^'MiiM^ 

fr£g§$UT?#fcjrc&£0 i P S«5ff^m7°P K=UUCiRAFFiP 
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SC protocol JP v 140310(CT7 4 -$'~7 'J 

fffllfco 

[0162] 2. i P h R a g 2(De x o n 1 (D^mz#7G:\tltc 

0 mfofalZtee x o n 1 ©MI^4 4 0-441 6 7 9-6 8 0 (D 
m%CR I S P R-C a s 9(C<£y«U/co 

[0163] 3. l&m Ltct-Vv h s g R N A fcTF §£-?£>£ : 
i) -fe > XII caccGATTAATGTGGTGTACAGCCG (IB^U#^ 4 ) 

aaacCGGCT GT ACACCACATT AATC (IB?U#^5) 

1 i) -tz > XII caccGTTGGCAGGCCGGATATTAT 6 ) 

yy^izyxiIt aaacAT AAT ATCCGGCCT GCCAAC (IB^U#^ 7 ) 

4. addgenej; y A# L/c7°^7v $ KpSpCas9(BB)-2A-Puro (PX459)(C_h§EsgR 

NA£jfAUfco * v/**>*-

>©NEPA21 h —i>7>(CT^A L/co 

[0164] 5. 7°U-h (CgfflU H°zL-P^^>>#£T(Ci£#LT 

s ^7^ 7°L/c0 

[0165] 6.^tl^tl©^P->^^DNA^mXL. PCR-CJtfc?(D ̂ (DMm^m^tc 
0 PCR (C IN /c 7° 7 -f V - &TIE (D t £ y T? %> Z> 0 
For: CCCAAAAGATCCTGCCCCACTGG (IB^U#^8) 

Rev: AGTCAGGATTGCACTGGAGACAG 9) 

[0166] 7. 57{®©^P->£H0>>^7>>7°L/co PCR©i£H, TIE0J: 9 tc¥U^ L 

tc o 

i) P —> 31{® 

ii) 14{® 

1 i i) fi7biRW®il9fc^P-> 2{® 

[0167] 8. 5t(D i PS« (WT) , S7l/Jbm^c9fci PS« (Ra 

g 2 K O) ©PCRMm^t ®28) 0 $a<fc/O Ktt. ^7 

9. J^±<fcy, Rag2il5?^^It§i PS«^P->?:2m 



WO 2016/010148 48 PCT/JP2015/070608 

L/co 

9 

[0168] J/OlU&SftC D 

^ra©T - i P smfe*m^tc0 T-i P S«®Ra g 2 

mfc^tks J vlTO h L/co Rag2y>>^7t7 

h^U0T- i PS« (WT) R ag27^7^hT-i PSlffl 

tmmonmcxTm^tmmbtco op 

4 1 0@ ($MfcH&5 5BS) G>m&Q>mxtt-?tc 0 2 9 fccfctf 

3 0(C^fo l^AgDexliT-i P Sflfflj&tffi&f £ Tflffljjgtf^ftlC 

[0169] R a g 2 J vOTO tttxftMPeW^T T$ffl|^©^Nb£f^i 

&R§14CDT CR%m%t ZM^ttfetctl 

tc (CD8Pft4«06 0%J^±) o -15s WT^-e(i#<0«(Cfc^NT 

T c R t>m&iStlftfr^tco 
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HacOlfiH 
*111] ( 1 ) R a g 1 
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