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2 0^±(D1^1 — CO^ >"> V1J- —Wn <0 , X^Mft 

-tco)ilM#HPS^ $ ft ft v^o fflz.it, cuv^y^yf-— (SB?<J 

#7? 7 ) , SV40^ ^ . hTERT (Telomerase Reverse 

Transcriptase) :x ;//N ;y -*?- *— -H -5 0 — ffl £ LT, 

13 
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hTERT^ yf- N SV40^ WN yf- — RUCm^ yyy-*- £ - COjlR-eii 

^Lfct>£>i&5^{fk*l<5o 

$ e>o t ts * w>°^sc£K-TSDNA&U^ y Aft-^pia 
£|J ^r'a tfDNAfiig^<D±tfft(;L|I^:(D^ > f~ —, x. fl 1 ~ 4 j® ^ 

«tV>„ r tePl 

A£ £ ft V CMV^ >"*h — tftftiz. L^„ fflz.lt, CMV^ y/\ y^-— & 

4 oig|g Lfc 4 XCMV^ yyf- — (SL£'J#-f§-1 1 ) btl£ 0 

xy^yf^-£r ^?!L £ -ti: =fc 5 —poly Afa 

MB?'Jj 75^ftSDNA«H#3(7)-r CTil-ffAtS £ . S£5tS© —J&WJtte 

CMV izfn^ — ? — £Cm^^y^>-y- — <Dm.&1t^£ 0 s I2&&X 

<D%BI& (^ti^ffljsa) £> fb^£it{H^£#A Lfc^-g-tc, £•{*!& 

6 h7^^7i^i/a V^T <b * 

CMV^>/N yf- — (D_hifltl::i1@£*±}fA1~5 :i:C±^ 

(#<j;tft\ mt£<^^J^HEK293M^MCF7M$0 {£*5^ 

X, 0i!x.tf, ^fB(D^^^!j(DREIC/Dkk-3iifH^^CD133jl 

feiMC&VMC. $ b £ ft S o CMV^I V/N — & •? u 

^--^-(7)|fr^4®#A-rs r £ (c «t t> . <Wfe(Dmi!& (Wz.lt* &B<nM 
^J<7>HepG2^J&^^HeLajfM$0 HioTIt $ b I- % m fls *t 3® $ ft 5 o 

&3o% -ttffticCMV^ y/N — A L fc £> #• T fi£, it 4K ^ 31II fc£ L 

LJ&>±# fe S V ^ ^ ̂ (ll^tj!02) o # 

poly A^^Pia^lJ(7)T?jft-t- CfcCMV^ ^ 

Aaj&£ftT^5 r t tfmmx'foZo 

RU5' (SH^iJ#-§-9) 

KtSDNA©ifi:C_b»fc^3ii^$tiTV^T t ctv^o iE C ± £: ft, f&<D#5t 

<z>$8ti£^T-r"5^ 1^ > h Lti^ r V "y 

#- £ LTSBl^lE^JflSflfl l-^a ^ftTV^T <£ V^0 RU5' I1HTLVS <DURX , 
14 
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#A-TS 9 i"* 9 ^^£±#£^5^ ybffcS 
(Mol. Cell. Biol. , Vol. 8(1), p. 466-472, 1988) „ RU5' 

£ At~ 5 11 i ̂  

tsfiZ - t &hz0 

— RTf/Xttzf n ^ — ^ — (DiffCX^^UAS^ilM 

t> <£ V\ UASifi, GAL4itfS^O^^fI^-rfe 5 , ^^GAL4jt 

{S^-^A-TSni^«t«9, *>s<?btiZo 

£ bK, y h ©^±i)?D^SV40-ori^ig^$ tLTV^T t> J:V\ 

SV40-ori{iSV40it{E^(0^'g'^M^-Cfc *9 , ^ (ClSV40m(E^- £ # At 5 r £ 

tcj;<9, ^y/^f|gl^±#t50 

1/^ >- Ht, LTV^5&^tfSfc50 m 

tra, is htf^vmrnzmwi-x, 
0 J; 0 z £& 

5 o 

®7~21, 36, 37, 4 9, 5 5 - 5 8 7 h (D 

ny^ ^3§PJI 

^ K £>#!#£ 5o £ 0 £ i~ 6 

Snyx^ntLt, MxJf, fNo.2 (@ 8 ) , No. 4 

(@10) , No. 6 (@12) , No. 8 (@14) , No. 10 (@16), No. 12 

(@18) , No. 14 (@20) , No. 15 (@36) , No. 16 (@37) , 

No. 17 (@49) , No. 20 (@57) R OTo. 21 (@58) Kmi~ ^ ^ 7* h 

h tfs ^ if it 5 „ @2 1 \z.7j<ir =1 yx by? 

iHbO^yx by 9 h GO 13 ~e 9 ?) ft, 

@ 3 —;^3g^£;ixTV^ ^ h 

No. 14, =ryy>hy? hNo. 15RTf=* h 7 ? hNo. 16<D =t > X h y V h 

^j| bittlX V* £ o 3 h y 9 hNo. 14131 @ £ LX 

REIC^Sitfc^-^fflV^ r £ l^£ 19 , 100 M0I 

t®7f / (^rgREIC/Dkk-3iSf5^^r =»— K) © 4§-£ <£> 38 

mA^&McTZo £fc. 3 h 7 * hNo. 14©:/ 7 X ^ N78-
15 
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REIC^ — K SDNAco X i v^r b , 
o 

fflz.lt, by ? bNo. 14(7) =t y7 b y ? b ^N78-REIC£ =t — K1~ 

SDNAif>T-^'a t b h7^^7i^i/3 X-r 

ft <50 =* b 7 ^ bNo. 14(7) =* "y 7 b y 9 b (31 ^^rREICjfifs-f- 3t =t — K 

b tz.WkM £T , t b fjA£JS^^|SPC3^ b7^^7i^v/3 ̂ "TS ^ £ m «fc 

l£ fc, ay^b7^ b No. 14131 k b^y*nstf^^V#£<7)*:"^®£r 

=3 — K1"SDNA£JfA b, 38 3^^ * — b. i£3§5^^ ^ 

5C£A*^M3£-fS r i ris-e# SD 

DNA^^t S^ttXfi^ft^ftODNA^ 3-Kt5^ b < y 

brv>si® <9 * &£§a?iJfc£g£Wb-cv*-c b 
xv^o ffltut, 

SDNAi ^ by y^xy b -? y y>r X-TSDNA, ^ 

ft -Fft (7) SB^J#~*§""CS £ ft <5 ̂ $MS^'J i: , BLAST (Basic Local Alignment 

Search Tool at the National Center for Biological Information (3fc 

—<7)3£;fcn — ts >v 7 y 4 y ̂  y — ^) ) 
m (0flxif£, 7s 7 * b-ft£lplb%]nWCfc(Ds^y * — ? £rfflV^T) 
TfflLfciti3, 'J??£< t b85%£X±, &£ L < 1290% £JL±, £blt& 
t. b < tt95%£JL±x SfrKftt. b < f*97%U*±<£>*0|^te£1r bTV>5DNA, 
xixmBmAKx <o=i — K^fts * t^b < y K^T ^ 
;lffi^Ji:Mbt l Xtemic^b< te&i@(i ~ioii, ftt. b< it l ~$m, 
$ £>(-&;£ b< fi l < fi 2 ®)(7)T ^ y &#©&, 

ttfln^ftfcr ^ J s * ws^ff^b < is# y K£ =*'-
Kt5DNAfc;fc38l3li<£DNA^£^#f<£>^*|g^^:ffl^^£ - £ ^ST*t So - r x-, 
rx b y >i/xy b^iftj tit, Mx.it, r i xssc, o. i% SDS, 

16 



WO 2011/062298 PCT/JP2010/071196 

37°CJ <9 , «t 0 LT« T0. 5XSSC, 0.1% 

SDS, 42°C J S£<£>£#"C*£> 9 , Itil TO. 2XSSC, 

0.1% SDS, 65°cj 

L < ft -5 (5 t7n —ySB^J t £^f-t~5DNA<£>^fti 

£SH#L#50 fc/cb, _hfE <7)SSC, 

DNAOjf^, DNA<7);&£, / !i if--> 3 yoSfttfslft 

i Idj; «9 , iK^ft* b y y^xyi/-iS:^t5 

r i j5S-5TtlT*feSo 

v h £*¥ At <5^ & b LTI1, T 

9 $ — , ^ — N ± y /? 4 

V 4 }V 7 2 5> — ^(D^7 4 V -v — ft ^<7)#^ 

±!E!B3t,ffl*-fcs' h fcaiALfc^ 

^ ̂  ̂  riMfc^Attui «t 

^0 

1^0 h7y^7x^->3 yKI?:ffl^TiALtfc i 

V^o 

5/ h£J?ALfc-<^-£M^2||AU 

1^7>X7x^ iMJ&T @ gift 

* M&Mtk-tZ ^:|SM©3g^^7-fe y h £2!A L @ ft 

* ySC££-£5 fc«>{£{*, 5 n 

£j&s-C#50 JW$BJ3£ i LTte, M;U:£#^£ft/c:RifL^£SI£^, SASH 

J&^> ** ft® SBUS# •£&&•& MBS# ^<7)M^ip(f t>ti, m&ffli&k 

LTlt, ~? 1/ gHi £ffl US #* 

If^HSo #£L<te, Helafffljfe, HEK193£ffiJ&, CHOfBJfe, #iJ;tlfCH0, 

COSM. BHKM. VerommWC0U$%m^m^^l^n6o MMfcMZtl 
fd ttj IE © ?g 3E &|fl J}& &r in vitro'S fr. (iin vivoT'ip-li U T @ 6*3 i: t 6 % ~V 

?%&&&.£•& 5 Z 5o fa l& (D IZ'A & CD jf fe lZ'l£\/^7 3 o 

0iJ;tte\ *&#*££ L"C, DMEM, MEM, RPMI1640, IMDM#<7Xk£flCDit*ffli£ 
17 
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Xm-effiM-tZZ. b&X-Z Zo no 
JSKlS'J* © @ ^ —h £ 

- <o «t o (c-f~S - t K X <9 x — w*^ 
S c i "t5 # So 

J:5^LTli>«fcV^0 $JXL«\ pShuttle^ ^©rfTflgiD^ <£>$831 

jtfS^-^ir y b (D T^if^c^^ SQ 

?-nmm<D%± y h%&^Lfc t><D sD 

#38 Sim, £ Mc, _tfS(D38m£^£ o t-f y b £ 
^tsTf J 4 /V 7 (Ad) ^ 9 V -i(/7fy Bftt'T/l'X (AAV) ^ 9 9 — 

o t5o 

Ip^iiTr-y ̂ /^XjiTfV I5i#?>r/v;*lc:±!E(E>$8S£-fr<fc 
o b-fz>mfc^-%m,m*± y b%WT<^xttm-tz>zt&xzz0 

(1) #< ©SlgwSBJiatcijte 
(2) mfeW±M<Dffi!fcfcttLXb%}mx<1lkte*mA 

tfS-C#5. (3) ii^{3i <t 9 "STt^T-fc 19 x %Z4Z — (10~ 

llPFU/ml £Jt_h) <nv 4 jVTsft'&bfrZi, (4) in vivo<D&®*|BJ!&^<£>l£ 

g^itte^agAKil LTl^, t ̂ itz.&&m-fbhZ> o 

£ btli, El/E3^M^c^r^^$iJ:fc^ 1 

7f7 ̂  (Miyake, S. , et 

al. , Proc. Natl. Acad. Sci. USA. ,93, 1320, 1996) ^ , El/E3^#ct£flD *_ , 

E2 & L< 2 tft07fy 

(Lieber, A. , et 

al. , J. Virol. , 70, 8944, 1996;Mizuguchi, H. &Kay, M. A. , Hum. Gene 

Ther. , 10, 2013, 1999) , T x J $ A )V 7 *f J J* % \£&<£ ^ X & & ^ tc 

(GUTLESS) JH 3 "tfiT'fX<D 7f / I/7 -Y ^ x7 ^— (Steinwaerder, D. S. , et 

al., J. Virol., 73, 9303, 1999) tfS H38 £ HT ̂  S fl*, * $8 91? K £6 5 at £ ̂  
18 
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Air ̂  iz.it, ti(D T7*S $4 ? — Thfe 

m 
77 / M{¥$4 ;^7it, s</is#$ J /isxM 1 ̂ fCDNA^-f ;V7 xfo <9 , 

a) (2) mm®, (3) 
RTtil £ V ^ 9 #'f4 ^j*~f~ S 0 3 y^j ̂  -7— (concatamer ; 1#^ 

DNA^m^Lt ztiTV^0 

& 9 h #5 
x o t -tz 5 T^ / <74^7 (Ad)-<? 

xfrr /is* (AAV)-<^ # — w# 

So iliLTfi, 3®^2s#ff 
I®# *7 4 ;V7S<9 9 > 

'<9 SRGD^fD^y^- K (£ «t V V, %%U 

JfeicmfeU o t-t%mfc4-tf%$L1rZ)o MHi? ti~6 
oi 7 —ifjftfzs-F-^cT) I/>tc — ^ — Mfc-p <£> Met, # ® <7) I® IS 

g&W-T£ ;: fcas-e# 5o 

5 r ttfVZZo *&W<nT7*7 ? 

-1^7771#^/^^^ *-fi &1I& H@£tfeaj-t-5r£tfs-?#£<£> 

T*. r. t ̂ T't6o 
%fc, %m£i£J: 5 ft%<z>MB&tP 

vmftk 9 ^li^^I#L#^o 

4#^oSBISds«SjNBia-efc V , RElc/Dkk-smte^-mviSMfflmfc^-
5 r t (- J; 0 , l£&#:<E>*£JNHfl&{cjgf&«£ffl 

5o #i§PJ!te, ^.coi 9 t£ 7 y* 7 *7 4 J\S 7 s< 9 ^v 

irbT. fc hREIC/Dkk-saa^^-^pcosSSUSUSS;^^<z> 
ttezmtvxit, Lxit, m±it\ m-# 
mmm, &&&, w$s* m&, jftm, vy^m- eifi^v fM, 

19 
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Hip! • mmi&s ftis, ?L&* mm, it 
m, tui&mm, mmm, w-w^m, ¥mmm, $$$ 
ffi, f)ti50 Jf%m<D7 7 / *7 4 ? -RU7 7 / 

t & x # s o 

<D 7 7 / V 4 — RXI7 7 / V 4 /is 7 — It, 

Mz.lt, 

^ sm, *%m<o 
rfV $4# —Rtfr*?; MW-&4 ? — itmfe(D%lit, 

amis^y 
^y-t5rH5-e§5©t\ if^iUotfc, 7& 
S££?T 9 ^ £ flS-C# So 

TfV y fit# *7 4 9-it, mm±.^ 
^a^is^-rtuii^o f&s£_h©;£$*{*, 
tilt&Mlz&feirZ, z t&x% So &-&MIZ. 

mm. teB'k ¥«P, f£S, l'ificJ:oTltIIt?>ri^t#50 0tj 

xifi, 7^ / *7 4 9 —RU77 J M&V4 ;^7 7s<i7 ? — &, 

0. 5 X 10u~2. 0 X 1012 viral genome/kg^WL, £J ^ L <C It 1. 0 X 10n~ 1. 0 X 

1012 viral genome/kgf^jfi, $ b (C#f l£ L < fil. 0 X 10n~5. 0X1011 viral 

genome/kgf£ IS CD J| XlSt-^-irtl f'J <fc V^o viral genoroeft, 7 7 7 *74^7. 

Xlt77 / fit#.? 4 jV7(Df / (*74^7tL4-W) 

particle <b 9 •! i t fe S 0 ^ Vx "CiM^Vx £> tl <5 

tz.tz.it, mnm<Duw, mmmt Lxit, %m, * 
T~7 ]) >&•? is p Aft iftf^JB 5o aitffi <£>7k'l4^ i: It a, £. 

ft $§ft?l§Sb v x- it 7 /v =3 — A/, ~? p t° i/ y *f y =1 — /v ft if (o TK y T /v 

^-/K #>f t>-#®?£'Mft if irf#ffl Lt *> ittintii, =* 

ft if &ti, t LT 
20 
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!7 ^ ^^^DNA"7 ? k bTfflV^S - £ t>T'#S (Kaufman, 

H. L. et al., J. Clin. Oncol. 22, 2122- 2132 (2004); McNeel, D. G. 

et al., J. Clin. Oncol. 27, 425- 430 (2009)) „ MX-tt^ 

m? K-TS 
^ f. — X "9 

&-5-U. i!ufS^££ftl*3-CS§3i£ii\ 

*nswzuTomMm^x^TMcfoft^mw-tztK *mmit^tib<D 
£ o-c®^ 

1 CMVy P ;e — * — s> h 

#H§93tf>38mJBtf-fc ^ h7y^7x^ hi, >'*? 

ft & $ ̂  7 $ y -? P y h {£ x V ft%T b fc o 

(1) h^p^x h 7 ^ 1> 

=i V X h 7 ^ h No. 1 (El 7 ) 

f§5L£-££ 9 k -f 5itte^<£>Jt$ftl;:CMV i^P^t — 

S K-CfcSo ffjfSiftfH^(DT»fc(-BGH polyA ( £ 

V polyA# ̂ Oia^J) 

^ftTV^SCMV i/p^-^-Srffi^fc^S/7^^ Kir. 

=1 >- 7 by? h No. 2 (@8) 

K7^ h No. 1 (DBGH poly A£>T?fiti" C fcCMV — 

bfcfcWT'fcSo 

=3 y7 h 7 ^ hNo. 3 (@9) 

=i h7^ hNo. 1COCMV i71p^-^-^, t hjST^^-^yp^ — 

^-l:IIbfcfc(Dtfc?)„ 
21 
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=3 by? hNo. 4 (mi 0 ) 

ztyx by? h No. 3 (7) BGH poly A<7) T tffc ~f~ <* {£ CMV^ 1/ f* — # A 

377 h7^ hNo. 5 (Ull 1) 

h7^ h No. 3(7) £ hi3T^^^7°o^ —(DT?)i£-fC^RU5' 

I«^#Abfc'b(Dtfe5o 

=i 1/ 7 by? h No. 6 (El 1 2 ) 

ra^jx h7^ h No. 5<Z)BGH poly ACQ TSfE1~ <M-CMV^ A 

L fc (7) "C fc & o 

by ? hNo. 7 (Ell 3) 

ziy* by? hNo. 5(7) t h — <7) C t-CMV^ 

Atfcfco-efe^o 
=! > X f7^ h No. 8 (El 1 4 ) 

ny7 h7^ hNo. 7<7)BGH poly ACQ T^l" C f-CMV^ yf — A 

L.±b<DVh6o 

=1 h7^ hNo. 9 (Ell 5) 

^ h7^ hNo. 7CQRU5'L fc <£> "C fo 5 0 

= V* h 7 ^ hNo. 10 (El 1 6 ) 

nV7 h7^ h No. 9CQBGH poly ACQ T tfttt C ^ CMV xy/\yf-?:}f A 

L tz b (7) T fo 5 „ 

3 y^ h 7 ̂  hNo. 11 (El 1 7) 

h7^ hNo. 5 (DM hj— <7)_t?jft-f" <M-4XCMV 

( 4 0(7)CMV3i is-yr —) &^Alsfz.b(DXfoZ>o 

=i y 7 by? hNo.12 (Ell 8) 

h7^ hNo. 11(7)BGH poly A<7) T WL1T < t-CMV^ ^ /N V U* — £ # A 

Ltzb<DXfoZ>0 

=i h7^ hNo. 13 (El 1 9 ) 

CAG/1 a ^ I * 5: K^fe-So 

— ^ftTV^CAG^o ^ — ^ Kt, ? 
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3 >"* h y 9 hNo. 14(0 2 0 ) 

ZtltiWWk* t£±t£(D ^ 7 b 7 9 h ct 9 , BGH poly A 

0TSt CfccMV z t f- «fc «9 , 

< ii & t 5 - £ ft 91 I fc <T> -e s =t V * h 7 ^ h No. 14-C ft $ h f- , {& <£> 

— "X? fc 5 hTERT^i SV40^ f - — £ J! ££ L 0 

H T, 3V^h7^hNo.2i>9 h7^ h & o 

^^REIC/Dkk-3jt<E^^ =* — Kt^rfV ?>fh7^ h (HI 

2 1 ) 

REIC/Dkk-3 (Ad-REIC) <D cDNA^r => 7 ^ K 9 9 — pAxCAwt \Z li.iA , 

&l^C0S-TPC method (TAKARA Bio) K <fc DTfV — \C h 

y > 77 7 — l-tc o LacZiH5^£:{£?#t 3 T f / ?-f * 

- (Ad-LacZ) ^ny hD-/^Ltffl^fc0 JB ^ tz. T T 7 *7 A /V 7 *< 9 

9~ ft. ^fF3813872-^-^#{-fS^ $ frlX 1^5 

@2 2 — o 3 5l:^ro^^^yhXfi3y^ h7^ h©^ssa^ij^^ 
-To 

@22-1 RXim 22-2 (@22-1 <D^t) ft, pDNR-lr Donor 

vector 9 9 — 

(Clontech*±, ppn#PT3616-5) ) <D £j&ggB#l £ TF to 

@2 3 ft, pIDT-SMART^ 9 9— (7°n^ — 

y7 ^ Y-<9 9— (IDTtfc) ) 

@ 2 4 ft, CMV irf v ^ — 9 — (hCMV + /f'/hpy7°n^e —^ — 

(D^Sia^iJSr^to f£1H$cft, CMV i7°.n ^ — ^ — |H$c(D^gIB£ij(7)|££n 

«t 9 bfc0 

@2 5 ft, BGH polyA (3Xstop + BGH polyA) ffg$ © ^SIB^lJ £ ̂  10 

TTAATAAAJ <E>gB#ft, BGH polyAia^JO^"^ t , «t <0 M 

H&Sfl^lJ Tfe -5 o f^lB^'Jft, BGH polyAM^CD^SSB^'J^^E^P^'ff #$*7C 

£, Al-^fifcf- i >9 11s/& L/c:0 

23 



WO 2011/062298 PCT/JP2010/071196 

i 2 6 ft, CMV^ —MB^IJft, CMVJi ^ 

Ai^ia «9 Mi/to 

12 7 ft, t h i3 r^fyyn^-i^ga^j 

ft, InvivoGenliCDpDRIVE-h j3 Actin-RU5' CD 7" 7 ̂  ^ K^rA^L, •%:<£>% 

5 n £ f- «t "9 ufc0 

@2 8 ft, RU5' jE^"fB){HTLV Type 1 long terminal repeat CD R*fe 9 7-

> bRx?\j5&m<D—& (R-U5') } i^iaMft, 

{HTLV Type 1 long terminal repeat CD Rir ? / 1/ h R OJU5@a CD — ^ (R-

U5') } |g^c(D^Sga^J(7)|£^q(D'tt^^7nf-, AI^l: J: V Yfffo b fz0 

El 2 9 ft, RU5' igfr^lP] {HTLV Type 1 long terminal repeat CD Rir *f 7 

is b&tmga^j^-gfc (R-U5') }^^omsia^J^r^i-0 f^sa^nt, 
{HTLV Type 1 long terminal repeat CD Rir ^ ^ )> ]£.I/U5ia^'J CD — §|5 

(R-U5') }fM^©^Sga^J(D|t^q(7)f*#^7ufc, Al^ia <9^^Lfc0 

El 3 o ft, 4 XCMV^ yf- —03 0 <DM& 

— J i ^ CD-e, :tl^4ofe5©t', 4 XCMVrn y/s t ft 

So ft&, tti^ocMV^WNyf-ft T^^CMV^—j fc-g-Ay-e# 
•9, — j&iftf-ftcMv^ ^ 9 ;ftv^£if-ro tutsga^Jft, 
CMV^ V/N v-9- —^^(7)^Sga^J(Di!E^aotW^^^fc, Al^^cl: «t >9 
^Ifc. 

El 3 1 ft, CAG^n ^ —fS^O^Sga^i^^to 4k£n<7?cAG:7on ^e'-
^-^^&sga^j-efcSo t y ^ «9CAG? 

KSr^fc, ^ 

O^iJ^^^Sga^'J^PCRLTif tg-f 5 r £ fC £ <9 ftj$Lfz0 

113 2 ft, 2IRES^ >*}-— bM^(D^Sga^J^^t-0 mfECD@ 5 RXtm 

6 (DIREST ^ h n—/Vjt^^©^Sga^Jt?fc5o BiP-IRES^S^ (El 3 2 <D 

^Sga^lJ^(D (l) (7)#-eH A//c:/h5;^(7)fl55>) Myc-IRESf« (El 3 2 

(D&ggZ &]&(£> (2) Oft-VfflAstz'bX^lDMfr) (Q —oCDiE^t h DNA 

O^Sia^ij^r r CDJiUf*Coft f~f tz. b CDtrfo <9 , Aitfci^cD n V h n — /vjft 
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1 LTfflW tbfrZ BiP-IRESH^ tMyc-

Ai^ia <o 
@3 3(t, SV40ori-UAS-CMVi-RU5' &^-t0 =i > X h 7 

i^hNo.14 Ailt^-p <£ 9 

ti(Dmm<o^<Dmm^7tiAU^ia^Mifc. @3 

3 (D^m%m^(D (1) (D#-eHAyfcf^^«SV40 L, (2) 

(DW^M/vfcUftltCM — (3) (DWxm/vtz. 
g|5#f3U RU5' 

El 3 4 ft. 3 Xstop-BGH-polyA-UAS-hTERTm^yN^-y- — + SV40ni^/^ 

-9- — + CMV ^ V/N yf- 'ng^^^SSa^iJ^r^i-o hNo. 14 

Y7 ? V) (D, ^Aitfc^ (^itfc^) £ <9£fjHJ (T 

Aln^t «t V f£$c Ltc0 El 

3 4 (1) 0#-efflAyfc polyA^i^ 

£: „ (2) <7?#t?fflA/f£/h^t^(Z)g|J^«hTERT3i^^>''f-'-^J®Sr, 

(3) ©#-eHAyffA^C^©fl55>«SV40ni (4) (7)# 

-e H Ay ^ (Z) ^|5 f^; CMV^ y^yf-li^/Tto 

13 5-1 W3 5-2ft, ny^ h7^ hNo. 14^ ?—(D± ̂ £IB 

^lj£^1~0 El 2 0 \Z.TF \_, f~ 1/ 7 h 7 ^ h No. 14 (f h7^ 

h) <7)^SiB?IJ b, pIDT-SMART^^ 9—(El 3 5 - 1 ̂  ̂ SgB^J 

(7)fg 1 Off B 3 5-2 ̂ ^SBB^J © 2 

4 ft (DWxm^tlfzGCGCGCO)^ 5©fM$c) ±X (D^SIB^J^? fe 6 0 

f£SB?m. jiuaZlifDpIDT-SMART^ * — x gC flu © 2 o (C ^ L tz ( =* > X h 
hNo.14(D) 4fA5ite^ (^Jfutfc^f) fe^(7>#A^5>Srli^iAtf n 

(1) fiSV-40 ori^i^c, (2) fiCMV i:/n^- —* — 

(3) teRU5'(4) ttBiP IRES^i$£, (5) teMyc 

IREStS^£, (6) flhTERT ̂  ̂  ̂  yt— , (7) ft SV40^y/^> 

if — &. ̂  £r 7F i~ o 
25 
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(2) (JifAsSfc^) 
6His-S100All-HA 

t b b It, ^CDS' fiij^ 

6HisCO y > % — & -D tiy 7 4 ̂  — b 3' M^HA(Z) V y $ — & O If fcT" 7 

4-?—t ̂ PCRLT^J& Lfc0 

GFP(Green fluorescent protein) 

Clontech*±MDBq(QGFP3£5i^^ 9 — t? fc 6 , pEGFP-N2 &• x ̂  ~f V — b £ 

lt/7 -T L, PCRLT^J# L/c0 

REIC/Dkk-3 (£S) 

t biH^^li^^SacD^i^cDNA^x >7°^-

L, PCRLTf^jfcLfco 

N78 - REIC-6His 

±fE-Ct#fc:^S^REIC/Dkk-3afe^^3' #J t6His^o < J; y \Z.-f 7 4 

PCRUTf^l/fc0 

=3 V b t* —(IRES) 

::t'f9 r<DIRES=i> b n ft, BiP-IRESilfe^- fc Myc-IRES 

2o®IEf t bDNAOiS^OCi^SIfi^iJ^ r. <D Jig T? o ft (f fc b <D t? 

fe >9 , «k >9 Lfco ^ =1 >-;* b7^ bNo. 14 <£>*$ 

A3tfc^ 5 r. i: {c J; «3 y & IE <£> 0 5 & HI 
6 fCj3V^TREIC/Dkk-3(^^)atfe^F&U{N78 - REIC-6His& n — Ki"<5DNA 
03 y h a — yL-mfE^- b L>fz0 

CD133-6His 

t bE^^li^lfflaScD^f^cDNA^T' b b 1^X7*7 4 

U PCRLTtf^Lfco 

LGR5-HA 

t biE^^li^^^O^f^cDNASrr bi 

L, PCRLT^J&Lfco 

Teloraerase-6His 

t b!E^$|H^M<D^!£cDNA£rr V— b £ 
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L, PCRLTf^J&Lfco 

KLF16 

t b t LT -7? 4 — 

U PCR UTf^E^ Lfco 

(3) b 7 V* 7 m ^ a >^ ̂7* n y f> 5)"^ (WBjfe) 

( 6 *7 )V~f \s-— h -e70~80% =i V 7 lV ^ y h L b 

(D)^(D^-WM^^-(O^.Alt, ^|±CD : FuGENE 

($SIP0 _HD (Roche|±) , Lipofectaraine (5£®^B$!0 2000 (Invitrogen 

%h) , Trans-IT-Keratinocyte (TAKARA Bio%h) -Sr Vx Tff o fca 

&lt, ^tL^tl(DMnPn©^^^T/VfCfSic(7)ii <9 Kft ofc„ 

&ffl US £: PBS (phosphate buffered saline) 2 [HSif-L, lysis 

buffer (50 mM HEPES, pH 7. 4, 250 raM NaCl, 1 mM EDTA, 1% NP-40, 1 

mM DTT, 1 mM PMSF, 5jug/ml leupeptin, 5y,g/ml aprotinin, 2 mM 

Na3V04, 1 mM NaF, 10 mM /3 -GP)tg®L, ^ is/< 9 W&tti ttl L tca i&'b 

&m&, 
2 XSDSf->://]•/•* y 7 Tlfc0 95°CT'5^!M 

ILfc 0 (10 M g^V/^ff) £7. 5%Xt* ^ hSDS-PAGE 

tfjv (Bio Radii) L# y 7 Wfc fc° -y *f is (PVDF) Lfc„ 

Zf n s> b^rl0%laSS:::F'a'^.^^/N^7^''— , 6 % 9 V >>>'S.D?0.1%Tween-

20£r*a £?TBS (Tris buffered saline) t'ifi 1 / D 7 ^ y ̂  Lfc0 ^ 

V^-N * —(1:1000#$D lxT |^5£ Lfc0 

fetHAfel'f^ (Cell Signaling Technology!!:) 

ftiGFP}7Lf£ (Clontech^t) 

^LREIC^JL^ (^f-^fclt hREIC/Dkk-3/K y ^ P 

£rL6His#L{£ (MBL*±) 

^LKLF16^I#: (Abcam^i:) 

0.1% Tween-20-a ^TBS (T-TBS) V + b * 
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=3 T-TBST? + #ife 

enhanced cherai luminescence^* tH (ECL kit, Amersham 

Pharmacia Biotechli) {31 J; 0 ^ {±S I fc 0 

ofc0 

HEK293 (t ME#WliS5fe) , MCF7 (fc bfL=@£35) s PC3 (t h tu 

, HeLa (t b ^ jg £ ;£) , HepG2 (t b iff fll jg E±3 

{iATCC (the American Type Culture Collection (Rockville, MD)) 

£ <9 A^Lfco £*5 9 Xh^tz0 

HEK293 : DMEM high glucose medium (Invitrogen^i) 

MCF7 : DMEM high glucose medium (Invitrogenli) 

PC3 : F12 medium (Invitrogen^i) 

HeLa : DMEM high glucose medium (Invitrogenii) 

HepG2 '• DMEM high glucose medium (Invitrogen-fi) 

_h WE Iffl iJS 10% (v/v) fetal bovine serum, penicillin (100 IU/ml) 

~BLUstreptomycin (100 p. g/ml) & b ft _tf£i§ ife "Ci^5S £ ii" 5 %C02^ 

b L±a 

i 6 

Ellfi, HEK293jNBiat5|c{CFuGENE (|8^) -HD£ V ^ X 360# fR| b y > X 7 

a: ^ b =• b y ? bNo. \ <r> $ y/<# 

M&MJjtZs — (ISTS) £ttTVx5CMV 

K k \$^Xfo O fc0 1r - ft b CQ385L:/ 7 ̂  5; Ko 

? kit^X* b7^ bNo.2(7)^ 

L < if i§o $XT<DWL* V \ 

=i>X by? bNo. 2fiv £X &l^X, Mfefc < & 

LXI^Z km*LS0 

S100A11 : ^Sltm^rJ-^i-6 k ; Mff[*)—^ w? * 

K 
GFP : H 

REIC/Dkk-3 (full length) : 1/'< 9 % ; W*?® 
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N78 - REIC : ±|E <D ®r K & % {£ ft b tl 5 ®f Jf 9 y'< 9 St 

2 (C^1-REIC/Dkk-3^ ys<9%(07 5 / ifcgB#l£> l~78#g®7;/l 

K) 

CD133 : ; >NB fl& ^ ® IC & IS 31 

LGR5 : ; $B JIS Jg Jt ii * y/< 9 % 

Teloraerase : $0 J3& © W>\t f£ M -£ ; Mftl*)^ If 

KLF16 : ^ ^ W* ̂  Sf 

HI 2 ft. fH ^ (DMMW f^ FUGENE (jg^) -HD^rffl "C 360# Ptf] b y y ̂ 7 

^ ^ h L^KLFitfe^©IS^;Sr^i'o HI f- ^ L fc ± X <D Wife (HEK293$M&. 

MCF7IBI&. PC3JM. HeLa&Bflg. HepG2fEBfl£) f^jol^T. h 

No. 2(D 9 V/N 9 M$£%L£> (KLF16<Djt^^5l^) ft. ^yx hNo.l 

irlt^T^L^V^Wx.So -f ^ by? hNo. 2ft, 

m£j£< 5 31^3891^ 

^rA?:ilLtl/^ i: i"x.50 

HI 3 ft, HEK293&BJ&$UC^« h 7 ̂  ̂  7x^ h f^M £r ffl ~C 360# [HI h 7 

y 7 y ^ 9 h UfcKLF5tfeJF-©H^Sr^i'o Vx"ftLCO 

<b. ^yx hNo. 2(DtM&X\ WBifefil «t <0 < (O 

KLF16^ 3 h 7 ^ hNo. lft. -^[IA¥ 

"TflE-e —(-&<{£ J3£*LTV> 5 CMV h7^ 

h X& V . =3 h 7 * hNo. 13ft 1^1 C < -$£}::&< £ tLTV^CAG:/ 

p^-^^tf^y^h^ht'fc^o ^;&1±^-ct:f-^oVxT 

* n'3y^h^h £ LtfS • £tLTVx5 =1 

y^h7^ h^iL<fit5t«^y/<?w%m (i&te7-mm<vmu± 
tT«i$©[n]±) 75s. #mvR(D ^ y* by 9 hNo. 2^ffflt5I i 

m.fc 9 wti t fto/c0 

HI 4 ft. HEK293JNBJiat^fC^^REICitfe^&t^N78-REICSr =< — Ki"Sit^ 

^-FuGENE (jgfUO -HD£ffil^-C36R£Fig h 7 ^*7 3i^ h L fc 41 £ <E> 38 31 & 

^to £'^/Wt. WBfef;i«fc0. 3 yx h 7 9 hNo. 14t?ft =* h 7 9 

hNo. 2 (DVfr&S: <9 REIC/Dkk-3^ y/* 9 W n t 
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HI 1 OOmfeGDffig: (3 h 7 ? hNo. l~No. 12<Dtip 

VNo. 2ftMb * y/*?W&&< mm) RZFI^ 3 (DWBj£<D$£M (^7^7 

* h No. 1, No. 2, No. 11, No. 12, No. 13<7> "CNo. 2ri*<b 

< 38 g£) bfcy?* 5 K=» :/;* h 7 ^ 

< ^ .y/< ? fj Sr|g^-Ct 3 b <0 (^fflt£b.(D) ft, ^ y X b 7 ? bNo. 14 

VhotZo b7 ? bNo.l4iZ£&? %Jllt. 100 

miiciotf 5Ad~REIC (^^REXC/Dkk-S^^^^r =f— Kf57f / A-

*) tmmten&jjxh'otco 
N78 - REIC~6His&3 h 7 ^ hNo. l4(C#AlfcB#&, [5l$t 

Oli^f iSli Sr^t „ 

(^ffift<b<7>) It, =!>-;* 

f7^ hNo. 14-Cfco /to 

®5tt, N78-REIC£ = - KtSDNA^IfA Lfc=t h7^ hNo. U\Z £ 

y ±4 

PC3MJ&W & 6 ^ni/l^Ix-h^l £ 31 }V % fc 9 50, 000m^<Dm^-C^ 
±t%i&tpizm\<^tz0 2mm<D4 y*> a y&^ 
ffi7E(D 7*7 X * KKFuGENE ($fif) V^T h7>^7x^ hi, 
0i'S©at>f y^a^-h tfco ^ ^ 3 y%., &fflSS£#^£r 
CellTiter 96 (5£i&$lilP) Aqueous One Solution Cell Proliferation 

Assay (Promega^fc) & bfcQ 

2 "t? Mann-Whitney U test^ff Vx , p < 0. 05® t # ^f & &> & t 

^J AEI 1 tz o 

«t ? IZ1N78-REIC& =*- K1"5DNA£3f Alfc =» yxh7^ h 

No. 14 £>&-£$ 2 0 g ir 5 0 g ^ha —/isfcfe* (IRES) 

A b fc =2 y T, b7? hNo.14 ^PC3lffl$3$c 

f&Jgfrfz (PC3|ffii?g^)^:^N78-REIC^ 3 — Kf" SDNA-3 }>7^ hNo. 14 

£ tifr k M z. 
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3) o 

@6 ft, ^^REICjtfK^f £ffA Vtz 3 hNo. 14(i cfc S , k h 

tij 3t J§: ̂  rlH IS P C 3 ^ (7) if ?it ft] fjfij £ ̂  -f o 

PC3i3l£$:£: 6 *7 U— h ^ 1 *7 tz <9 50, 000?(M CD^,g-T?5t 

^rfcp'Jftff3 240#f^ CD'f ^r ZL ^<—i/g . Hank's Balanced 

Salt Solutions^-C^JiS^^f^©^^ ^ ^ Kf-FuGENE (^^) -HDf£^ £ 

ffl^Th7y^7x^ hi, )5T£<£> 0 h Lfc0 

— -> 3 l/'$Ls ^BflS^^^^rCellTiter 96 Aqueous One 

Solution Cell Proliferation Assay (Promegafi) V ^ X $1] 7lE L tz 0 

££?+^#T 

2 S^lsj "CMann-Whitney U testerP < 0.05(D k fc> & k 

^•J ^ L tz o 

@f-^-f J: 9 t-^^REICjUS^-lf A Lfc 3 h7^ hNo. 14 0g4i 

2 0§l:J3^t, 3>-h ci— /^itfc^(IRES)£#A h 7 ̂  h 

No. ^"St-PC3|EBlS(Dii^l^ft]^ij £fitz.0 

mMM 2 SV40yn^-^-X«hTERTyn^-^-^^tf^^ffl^7-lr y 

h 

GFP(Green fluorescent protein) S E^ill'fS-p (^ A iS {5 "F") k Lt"a 

ti>^3£Pj! CD|§5Lffi # -fe y h L, Hela&fflJ&£ h7^^7x^ hL, 

GFP3£^.£&£t~5 Lfc0 h7^^7x^ h 

ft, <j *°:7 ^ ̂  ̂2000&ffi\^Tm^ 48B#F^fcGFPS&3L£^ftSI& 

L-tz0 

Wd3§^ffl#-fe y h <75 ^ h 7 ? h 1 X^^^tz. =3 yTs h 7 

^ hNo. 14 (@20) ^ h 7 ^ hNo. 14 CD CMV 

SV40^ n qt —^ Lfc 3 >;* h 7 ? hNo. 15 (@36) 

by? hNo. 14CDCMV i/n ̂  — ^ — £hTERT7"P ^ — ^ L ^ 

X h7^ hNo. 16 (03 7) Xh^tz0 GFPiffK^-(tClontech|±MonpCDGFP 

31 



WO 2011/062298 PCT/JP2010/071196 

-CfcS, pEGFP-N2£x yy Is — b t LX^y 4 ^ — 

PCR^tfo XfttfZ L, by? h <D g ^JitfE^#A§|3f-#A 

LTffl^fc0 ^ > h p —/Ut Lt rff^CDGFP^^T0^ * ̂  KpEGFP-Nl 

(Clontechli) 

h No. 15(75^51,'^ ^ ^ — <7)SV40 ori+UAS+SV40 enh+intron 

A+RU5' <DMi$frtb ft 5g|3^lfr>f <7)^$1#it£E] 3 8 L, 

^IJSrSB^J#-^-1 9 o nyx f7^ fNo.l6©f^^^^"0 

SV40 ori+UAS+hTERT enh+intron A+RU5' b ft 5 MfttBrJi ©SI 3a 

£E13 9k:^L, ^SSa^J^rlSM#-^ 2 0 [^to @4 0^$iJPl 

LfcGFP£- 3 - K"T SDNAW^Sia^iSr^f (SB?lJ#-§-2 

1) 0 El 3 8 (D^ggB^lJ^® (l) , (2) , (3) &.T* (4) C0#trffl 

A> SH3 . -=etbJ?tLSV40 ori, SV40yp^t —^ —, intron A$.t>*RU5' £ 

El 3 9 (1) , (2) , (3) RV (4) <D#^0 

Ayf3:^ ^:tL^tLSV40 ori, hTERTT0 n •=& — ^ , intron A&t^RU5' 

£^1% * — {CCFPit-jE^fc^A 

* — 4 1 - 1 4 1 - 2 (El 4 1-1 (D$t%) 

1- (SE^IJ#-^-2 2 ) o Sifc, 3 b 7 ?bNo. ?-{CGFPit 

A ^-<D<£gi£S@B?lJ£E] 4 2-1S.0E14 2-2 (EI4 

1-1 <7>jg£#) (C^-r (la^J## 23) o £ nyx^7^ fNo. 16(7) 

*—lZGFPM&?-&&A Lfcs<? SB?IJ£E]4 3-1 

&0E14 3-2 (04 3-1 ©!^) (IE^lJ##2 4) 0 0 4 1-1 

&LFE14 1 -2 (D^Sia^lJ^KT) (1) , (2) , (3) RU (4) <DftV 

(P-CMViRU) , GFPjtfc^, Myc 

IRES, 3 0(75^ >-/N — (pA-3enh) El 4 2 41 <T> 

(1) , (2) , (3) RXf (4) (DW-Zmfvti&ftte. SV40"7P 

P^ —(P-SViRU) , GFPjtfE^-, Myc IRES, 3 OCO^ >•$- — (pA-

3enh) El 4 3 (7) ^ g SB ?1J ^ <75 (1). (2), (3) (4) 

Vft-C'fflAsrti&SftfZ, -^tl^tLhTERT^P * — (P-TiRU) , GFPitfH^-, 

Myc IRES, 3 o <D ^ > 1?— (pA-3enh) ^^i~0 
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3 7;* by? hNo. 15«SV40^ ZM&XOl&feTO 

^ F^<? P — TfoV, 3 7;* h 7 ^ hNo. 

J&t^WhTERT* 

^7^; F^<? ?-X&60 

j&M&m 4 4 {C^-f0 g| 4 4 A. Bx C&tfDfi, ^tL^*LTfTlM<7)GFP3M 

T'^U' (pEGFP-Nl) , 3 h 7 ? hNo. 14(DGFP^^y 7 * ̂  h\ 3 

>7 h 7 ^ hNo. 15<7)GFP3g?ll/7 X ^ h\ h7^ hNo. 160GFP 

3S5L70 7 * ̂  K<7);ii£;i:£r^-f~0 El <P ±&<Ds<^^l£tyl$LW$:^1~0 Elt-^ 
ti5l:, CMVl/n^ —, SV407°P ^ — ? — ^LFhTERTy n -=t — ? — <7) 

^ b'bit^X, 3&V^FP5tfc^385itfSfg«> bfrfc0 

T^v-Xx A (nyx h7^ hNo. 14 <7)3 y/h7^ h#^&) 

ft, Z<D £ 0 \z-7xi*: — '? — &U4k£l£X b, 

nrii-cfes r t %^-fo 

mMM3 k h ^ y X a 

(i^Ayt'lS-?1) ibT'ati'^5§^<7) 

y h &Yf& b, HEK293ffflJ&£ h 7 7X7 h L, 3§§L^ W« 

^ff£r>;n;^7l/t3 7 h^£<9 #*ff Lfc0 h7V^7x^ hit FuGENE 

(igjtO V>N 24B#rHmi-£fflfl&i£^$^<7) k hxjjxn^i 

=f- 7 £ ? m # yz? n s/ 7 >r ft b fc 0 

ffi VNfc38*&ffl # ir 7 h<7)3 7X h 7 ̂  h ft Hi&fiJ 1 ffl We 3 7 X h 7 

* hNo. 14 (El 2 0 ) Xh <9 , g (JfAftfe^) Htk h^ y 

— K i~ <5 DNA # A b fc 0 El 4 5 dfflJRggp^gR&SrilSg 

bfck h^yxn/jfify^n-KtS DNA <7) IB ̂ 'i Sr^"t" (SB ̂ 'J # T§-

2 5) 0 nyhP-;VtbX, rfr IS <7)38 5^7* 7 * ̂  Kt'fcS pTracer (g 

&i£^) -EF/V5-His-A (^yt'hn^xVtt) &pEF6/Myc-His-A (-T ^ 

t'hn^xyfi) ^ ^ K<7)$iJPS^^f--f hEcoRl-

Xbal <7) oPflA {31 k h ^ y ^ n — K1~5DNA£#A bfd0 

^6Hisfei|£(MBLtf:) V\ h7 
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7 b 1 mL£6HisT 5 7 Wt T? h7 7 7° bTBHX L, 

UliR 7^°^®;^ifc£r ^ 7:/n yy- j 

4 6 fc^-fo > 1 ^pTracer -EF/V5-His-A£r 

fflV^T3§§[£-ttfck(7), 7—72 ^PEF6/Myc-His-A^ffl 

(7), 7 3 #5 3 7* by ? hNo. 14<7)3§5^7 X ^ 

tz.bO&TFiTo [21^ ^ £ 5 ^ 77 h 7 ^ hNo. 140fS/7^; F 

i ̂v^3§5!;^fg& ktifc,, r(7)^^ft, (=a 
7X h7^ hNo. 14 0 n 7^ h 7 ̂  hf H) fi, xy^n^xf 7^©| 

Bmm, hzi^tnmt Lrmi^tiz* y<?n<D£miz. m& 
^if ^ i %^-fo 

HJfeM 4 t h IgG(D|§5L 

k h IgG light chaini&t/k h IgG heavy chain^ @ WJitfs^p (I^Ailt'fS 

^) t L"Ca fr;£3§Pj§(7)3g^ffl#-fe s> h L, HEK293|0fl&£ h 7 7^ 
7x^ hi, ^r^x7^7/!3 -y ht i •? ^#f Lfc0 h 7 

777x^ h«, FuGENE (j^Hf) -HDfcfflV^Tm^ 249#^^ ffi 
^t3 (D k h IgG light chainS.1/ k h IgG heavy chain^T *7 

iX^7^P j/7>f 7 ̂  «fc D^ttlbfCo 

ffl Wc3gJj&ffl;*/-fe >7 h (D 3 7X h7^ h 1 vx h 7 
* hNo. 14 (020) Xh<0 , glHjitfc^ (#A5t^^) Htk hlgG 

light chainXftk hlgG heavy chain^r ^ — K "t~ •S DNA^r W A L- fc. 0 121 4 

7 (H, fftlRBS£i!fSP&£&>£Lfck hlgG light chain (@4 7 A) &tfk h 

IgG heavy chain ((2 4 7 B) £r xt— K "t~ £ DNAC" t&MSii&J £r 

*L, BS^IJ## 2 6 S-t/SS^lJ#-^- 2 7 ) o 37hD-^Ht( TfT IS E> ?S 

K-CfeSpTracer -EF/V5-His-A (^ 7 tf h n ^ 7 

*±) S.t/pEFe/Myc-His-A (^ 7t" h D v^x 7|i) ^fl^tKD^y 

7; K<DftJl&^i{?U--< hEcoRl-Xbal(DtR&^ k hlgG light chainXftk 

h IgG heavy chain^ 3— h <5 DNA^^ A L /cQ 

^i7^77'D';7^y^t 1ft6Hisffi$: (MBL}±) h7 
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b 240#fH^®lBl£ttft^ ( b — >/<? MMIX 10/xg) 

t , t&lkWl 1 mL£6HisT ^ / gg-C b 7 -y LtHI® L, 

We,, 

&p jfc &* HI 4 8 (CTFITO HJ4 8 A^ fc b IgG light chain (DftnM, @4 8 B 

ft t b IgG heavy chain® ̂ jaJpc^TTFi-,, @4 8A, 4 8 B#t31 I/-— > 1 ft 

pTracer -EF/V5-Hi s-A£r M VN T % ̂  $ •£: fc <b © , V—^2ft 

pEF6/Myc-His-A£ffl^T383l£-£fe:1b®, 1/— 3 ^ ̂  v 7 b7^ b 

No. I4£ffl^-C3§^ <0£^-fo £ fc, iMttftT$ £ fciMf*l 

9 bNo. 14£ffl i> %t\f*Z&3%ftMlt> b fotz0 Z<D$£MIZ, 

XTA (^77 b 7 ^ bNo. 14CO n V X b 7 * b#fe) te. 37L/ffc^®|g^ 
no, mmm$>zi<*it&;mk 

t&m-t0 

REIC^ w&mm 
fc bREIC5tfc^&fl*5fc3tfc^ (IfAmfc^) t LT^tf 

#1? y b L, HEK293rM£r b 7 7 ̂  ^ b L, mm? >'*?%%: 

b t- £ >9 5^#T L fc0 b7y^7i^ b«N FuGENE (i& 

m) HD&JB\,*Tf?l\ 24H#fiai£^jMttft^43®REI 

Zl/zfv y 7- 4 y ?* \Z «fc <9 & ft L tz o 

38 *&£}#-£ -7 b >^7 b 7 ^ b rfj M <£>pShuttle7° 7 ̂  ^ K 

— (Clontech) (DXbal-Kpnl(D# AlfP t-REIC^r =1 — Ki~ 5 DNA£# A 

L, $ £> {-f^REIC^ 3- K-^5DNA<Z>T$®tf>Kpnl-EcoRl©^AgB&K:* H 

#S$] 1 "Cffl Wc ̂  ^7 b 7 ^ bNo. 14 (120) 

JS4K^£>T$fEl£#£^5 3 — (hTERT^ S.V40 

yf- — RWCMV^y^ >"$- —) £BGH poly A+3o(Dxy^yt-0 

"C# A LtilLfc^yx b 7 ̂  hNo. 17Vfo-otz (@4 9) 0 3 ̂  b 

n— /V ^ U T , TfT <7)pShuttle7° 7 ^ K ^ ̂  9 — (Clontech) CQXbal-
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Kpnl0>Jf AgBt;iREIC£=» — K1~ 5 DNA^Jf A L "Clflg L ^ ^ — 

fta HI 5 0 {ZlRErc^ ^ — K-fSDNASr#A I fc ^ h 7 ^ hNo. 

^ — (ifi?iJ#"^2 8) o El 5 0 

(1) RXfi (2) ^ -e IS A> ^15 f^: > ^ ti ̂ tlREIC^ = - K"f 5 DNA& 

TJ* 3 0(7)^ (3xenh) 

r>a:7. * ̂ 7*n -/x ^ yjfit. ^REICStffcSrfflV^TfTV^ F7V^7I 

^ ( h — Z/VO)# MMctelOu g) £ffiWc0 

U—y 2 rfrl£(7)pShuttle-<^ 9 — }CREIC£ ^ — 

h LfdSBfla^jNaiatttfi^O^m, 
3 j&S rfrlROpShuttle^* * — fcREICfc =» — K "f" 5 DNA ?:SAU & b 3 

£REIC£r =3 — K"f&DNA<DTtfft (BGH poly AfDTtfft) 

3f A ^T'F7>^7X^ h LfcSBIia<DjNBjiattm^(Dj^^?r 
hNo.nlrfflPfcl^Ct'b®^^ 

btlfro ~<D$£W:{i. jfcv'XxA (=fyx by? hNo. 14 CD =* >-

* h 7 ^ h#te) (D 3 o<D •$-*-&ftpShuttle^^ ^ 

1£<D7°7 ^ ^ K<D383Ljtfc^tf1r 7 h <£>T«£{-*&&&- t lc «t "9 , 

3 r. £ ?:/Tto irtefrh, 3o®xy/Nyf-i 

h 7 * h CfAlt @ lftjtte^<Z>3§3i£it&£jar 

5:^ ̂  nrti-cfes 

ni&#!j6 ?-zmi^rcD 
c-myciSfzs^?- CD^§3|L 

t h c-mycCiSfs-?" £r @ 6tl lit fie-p (f|? A 31 (5-f") i: 

h£f£j£L, HEK293*fflJ&£ h7y^7x^ hi, 38 

&&xLXfry7'a y h f- £ *9 #r L fc o by'S^?*-? bit, FuGENE (35 

H!) _HD £:fflV>i""CtTlN, 240#fH^^^^ttft^43®REIC^ W? ? W&? 

7 ? y 7'a y 7^ J y ?'lz J: I) i&tij Lfc0 

ffl Wd3£?&ffl # i? 7 hcO=i>X h 7 ^ h rfrMGQpShuttle^ 7 * ̂  K 
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-<?? — (Clontech) ®Xbal-Kpnl®# A®3{-REIC£ =r — K-f3DNA£#A 

U £ (31 f^REIC^r =r — Ki~ <5 DNA® T #iC ® Kpnl-EcoRl®# A nlHll (31 N 

h7^ hNo.14 (02 0) ®3§51'7P7;*5:K®fg3!, 

iffS^® <5 3 o®:n (hTERT^WM'f- —x SV40 

re yy-$- — RXICUV^ y^ yf- —) SrBGH poly A+ 3 0®:n y^r — ® 

^fSALTS^Lfc nyx htfcofc0 ^ y h n It, TfT 
15 ®pShuttleT" y 7 K^ ? 9 ~~ (Clontech) ®Xbal-Kpnl® |ip ABE (311: 

hc-rayc^r 3— K i~ <5 DNA ?:#ALTii X^tz.-^? 9 — ^m\^tz0 0 5 2 C 

^ A b fcc-mycmfe-f* ® i^SSE^'J £r ^ b (Sfi^'J#-^" 2 9 ) N 0 5 3 t n y 

X hNo. 14{C-^^ frSBGH poly A£ 3 O ® ̂  yy f- — £ ̂  if |M$c 

(D^ssa^ij (sa^j#^-3 0 ) &:^i~0 
xy^.7 # y~?u yy- 4 y?*\£, £ac-mycC}jL{;£ (f-^ 9 ? ;V — X}±„ Cat 

No. '• sc-70469) h 7 ^ 7 31 ^ h 240# W& ® 

( b~ 9*^(0 9 y/< 9'S.&felQ u g) 

5 4 ll/^to t^ — >- 1 dSffjflgOpShuttle-^^ ? —IZREIC& =1 — 

2 rfclS® pShuttle^ ̂  ^— i^lc-myc^r ^ '— K"t~ <5 DNA^rJif A b, $ t> (31 3 

— c-myc £r ^— K "f~ § DNA® ~F #it (BGH poly A® T#H0 (^ 

If A bfc^5L-\^ ^th7VX7x^ b b fcrNHJfetf)^ <£>&:& £ 
^"f~0 0 {31 7^"f~ J; 5 {31„ rfT|5 ®pShuttle^ ? 9 •—{31 c-myc £r 3 — K ~f~ 5 DNA 

SrifAb, S?3^3o0xy^ yf- —c-myc ̂  =1 — Ki~5DNA® TifE 

(BGH poly A<DTffl) f-#A b fc 3* ̂  ^ V 4§ £ fl: & g& 35 

Mffiffltb btlfco -©gfft, (=iyx by? hNo.14 ®=iy 

X h7^ h##50 03o0xy^yt-^^^v pShuttle^< ^ ® TfT 

^ b*<D%$Li&fcJr%± y h®T^|&jAfr r. i: 1^ i D , 
~ b %^i-0 3 ooxyAyf-i 

h^^ M::jf Abt @ ftittef ® 383L&*!§&&"£• 

-5 - i ̂  Rlfg-efe 5 H btl^o ^^7^ 
(=ty7 by? hNo.14 <D=iyx by? h#te) ® 3 o® ̂  y ̂  y f- — §p 
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5> b ® TwfEf-ia^iA^r £ fC «fc <9 , c-myc<Di&te?%m&if 3fi 
iPSMft#* 

ixy/Nyf- £|5£Mt, c-myc ft if® «3> -5 l^ 

•7U?7* v m^iIT, £ 
/';:3§?l!.^^/^^IC'?r®,b®£r;^i-^fc.l3~F'ilTin vivoifo <5 ft ex vivoT'® 

LT, S4Eif(:fffltfc5:^^LTl>?)o 

7 IThTERTfcffl W;:3§-£<D!8^it3& 

GFP(Green fluorescent protein) & ( }^ A ill IS-p) t LT"a 

t?^3§ef!<D3i§5lffl#-fe y b HEK293IBB& £: h7>^7i^ b I, 

3§5IL^ :•/•? b f- <£ 9 I fc„ b7>^7x^ b 

ft, FuGENE (®H) -HD £: V1 T ft , 24B# ffg& f-riMit*^ ̂  ®GFP£ *7 

^ T- -i y 9 v & ft L tz. o 

# ± y b <D=i b y ? b JtHS&M l Tffl =* ^x b y 

9 bNo.2 (08) b7^ bNo.18, 19, 20&t>*2lT fco/c0 

=» ^ ̂  b77 bNo. 18, 19, 20311* 21 <7)1# 3t£r, 5 5 , 5 6, 

5 7 Rtf 5 8 lZ&i~0 hy ? b No. 18 ft, hTERT^ n — 9 — £• ̂  tf 

— ^--CfeSo hTERT^^^^-f5|t^-Cx i" ft 

-^«T®^fc^il^f-#*ljTfc <9 , 

-r1^1ft^b, ̂<£>jtte^385ias®fcT$&p-efc6n 
#Mft&BI£T® * ff (gH)g£#^®|£|]5Kj£ 

ffi co|(£ff <h ft o T Wc0 b7^ bNo. 19fthTERT:/n^- —^ — 

— j&lMjftit&^f&ii^ (=*:•;* b 7* b No. 18) <Z>38^3tfc^<£>Ji 

RU5 Sa^J^^ALfc^^ x ^ KT'fcSo = y ̂  b 7 9 bNo. 20ft 

hTERTT0^^ — 9 — &i£ £i> — IxftftiffKi^JS^^ $ — h7^ b 

No. 18) CO BGH poly ABH^lJ <D Tit f- , hTERTni ^/N ^ -9- — gB^lj A I 7" 

7^^ KT'fcSo 3 b 7 ^ bNo. 21{thTERT7s n ^- — 9 -£-ati> — 

* - (3^^b7^b No. 18) CO^^JKH^-® _b^fC, 
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RU5' SS?IJ£#A U $ b f-BGH poly AgB^J© T^fE , hTERT^ 7 f- -

mmfrWA LtcT'y X $ b'TfoZo 159-1X^59-2 (059-1 

(DWi%) iC =i V X h 7 ^ b No. 21(D^^^<^ ^— (BS 

^J#-^ 3 1) „ m 5 9 - 1 Xt/El 5 9- 2 ( 1 ) , ( 2 ) , 

(3) , (4) RXfi (5) ^tb^tlhTERT^ T 

•^E"—9—, Jft/bCMV:/ n •—9— (minimal CMV promoter), RU5', GFPiS 

BGH poly A, hTERT =t T ̂  n ^ — * — £^-f-0 

3§5IL(7)|£|t:£r@ 60(c^-f-o 1/-V1 

ft rMlfttM <7)^11:, U-y2~6[t yx b 9 ? b 

No. 2, No. 18, No. 19, No. 20& I/No. 21 £ ^ T f§ 91 £-fr 0 12 

=3 ^ * b 7 9 bNo. 18, No. 19, No. 20, No. 2 IS. 0No. 2(7) Hi 

bfrhtio 7-J* 

{K^-^r, b<7)^) 

tt, 0#MlftiifS^-3§^£"5Tfg£:1-<5hTERT7PP^-^-<7)J; 5 ft, iH5 

nifeM 8 m%5 A/•£&&<?)b?v 

=t 7 7 b7^ bNo. 2 (02 0) fCDsRed d9 y'< ? W) & =t— 

Ki"5DNASr3®.5iA;ff^7^ ^ K, =t V * b 7 9 b No. 21 (IE! 5 8 ) l£ 

Yeast GST (9 7 ^ft^S b 7 7x 7—if) £ =» — K "f" 5 DNA £ |& J* 

3^7 b7^ bNo.21 (i5 8) {CGFPSr =2— Ki"5DNA. 

£li. & A/ fc 7° 7 ̂  ^ K Sr 10IS (n (WJ 0# b 7 y * 7 31 9 b L, IS^ ̂  ^ 

M&&^x?y7v-y bt J: ^tlfco b7>^7i^ b(t, FuGENE 

(jfcj^) ~HD £: ffl V ^ T fl ofc0 IfflJ&te, HEK293*BflS, Helafffljjft, PC3&BJ&, 

HepG2&fflJ&, HCT116M, MCF7IBflS <D&£fflJJM £ ffl VN , 

Htt b^lMT&<5ouMs-24£BMt>*1 bis©^7f/ 

1^-r bjNBl!S"Cfc5NHKJNBl!&?rfflV^fc:0 b7>^7i? b (D480# tc jHB IIS 
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Lfz0 DsRedSr 3— Ki" SDNA&t/fYeast GST£ =* — FT 5 DNA«£r£p CD cDNA 

BB^J ^ S^ V^ T AX-a*fife H. £ <9 cDNA£f£$[ Lfco 

#LGFP#L{£. ^L6His^TL^ (MBLft, 6His£ 

LfcTelomerase£)$|ft . i/Ltubul inirCffc , {It 

DsRedijCf^ (Clontech|±) ~BL t/j/CYeast GST^if^ £r V"1 T f? „ h 

^ h 240#ffB^tf>iNllii&tt£iJ?& ( hffirfilO/z g) £J8Wc:0 

6 ll:^to 16 (ChTERT^n =£ — 9 — 

7X; F^yx b ( =i 7 7 h 7 ^ h No. 21) "Cr f£ , ft * CD =lg &B J®. 

IE 1ft MBiatC^5V>T, 9 -Cfe 

5o ^OIES 

5 r t 5o ^,£u 0»JxLfc£. CMV^n 

^ |>7^ f (^yx b7^ bNo. 2) tii> 

t h^fBIS • bin, jSM(-

6 w £ hTERTT'p^-^-^'a 

% Kfi, Z(D£o 5 i 

9 #!8iE<D£te^!8m*-fc y ^ 9 — X b7y^7 

m ^ h L /ilHEK293&fH JJS (Human embryonic kidney cell) (31 J; § t b x ]j 7 

(Human EPO) (7)^0# 

t h^ y 7 n &#^3£3i£i*r5 fc&^C^MHcHis tag^rfrt 

LfcEPO-His tagCDDNAir>f£, ny^ h7^ hNo. 140^^7 bv? b % 

^— (SGE(Super Gene Express ion) ^ 9 9 — t P^^) 

LTpTracer (^^^#) -EF^;?^— (EF-1 a 7° n •=&—9 — , Invitrogen 

tfc) ^in3AA, fco 

t hxP^P ̂ xf-y©^M®|i|lfi HT, 

t hWS§&^f£0J£ : FreeStyle 293-FlfflJS (Invi trogen#:) & 5~ 6 X 105l® IS 

/mL<£>itg-ei25mL7 7 X =r ^30mLi|M L, 37°C, 8%C02#£T"C 
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Freestyle 293 Expression IMedia (Invitrogen^i) V ^ T Ife IS t 5 

mm (125rpm) Lfc0 §g 0 , 1 X 106M/mL<£> MM L , 125niL7 7^3 

(£30mL®3i bfc293-Flffl^(-^t L, #30//g©SGE - EPO-His tag&tF 

pTracer (^$5Iff) -EF - EPO-His tagCD^y^^ KDNA&it^^^Af* 

HI : 293 Fectin (Invitrogen^) <h WL n* L T A -Sr f? /^0 

^7x7M40f|, 37°C. 8 %C02#^T(3l-CS^ 9 if* L. 

HJIfcbfco r (D$£m±-tn(D o ^18/z L£SDS-PAGE£ffl^T£-$t U, CBB^fe 

Cl X o T5>^*/^35kDa(D®^^^DM(7)EPO^ 7/^ JC£r$ltt} L fc (HI 6 2)„ 

EP0£M*£ t Z>tz.#)K 4 0 ^^[l]l|3lUfci§*±m25niL43(-^S$ 

9 y y -i — (TALON-Aff inity Resin (Clontech^i) ) ^ 

ftf$£SDS-PAGE£ffl V^T^SE L-, CBB^#,(£ £ o TEPO^ 7/•? ^ W(DP&&£ 

fl|f& Lfc (@6 3)0 § r. OMMEPO^ 

BradfordfefC «t <9 U 25mLit*f$<D;|t®i^ 7/-^ SC*^ *b , 1L*££H# 

? y/<? WMfrWtB Lfc ({2 6 4 A&^B)0 t h^ 

y 7 p /K^^^fiSGE^^ ^ — £ pTracer (g&jtj^) ~EF^<^ ^ 

£J£$fcb"C$j8f&S<E>* y '<$ W%%.M1rZ> ^ t , 1L 

<£>*& 31 *£{£&£•?-5 £^150mg©Sii&8b^&SSSl;&gj£ Lfco 

nji^i i o #mwcDmfc?-3§m#-t y h * -v h y 
7i ̂  b L /iHEK293^ffl IS (Human embryonic kidney cell) \Z. £ %> k h REIC 

(Reduced Expression in Immortalized Cells) 9 1/9 M (D 

ft 
HJfeM 1 C, 293-F&fflfl&£lX106M/mL<Z)2i^I« 

b, 500mL7 y 7 n ^180mL®^ L fc 7 7 * =* £ 3 b, # 7 7 * 3 

^REIC^^SGE^^ # — (=177 f77 hNo. 14© 377 h77 h 

9 ) 180 n g^riSfs-?"^ AM^ : 293 Fectin (Invitrogen£h) V"1 T 

-Ittth7>'^7i^ hlfc„ h7>^7^ h#4 0H8, 37°C, 8% 

C02#£TiCTig t i#^±mSrHUlXb^0 n ©^*±i*18 n L£ 
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SDS-PAGE£JB^T#Bt U X o T %={- *,^55kDa<7>#f #f ft^PREIC 

* Ifc (m 6 5)0 

HJllX £ <9 520raL75^35mL^MII b, Sephadex 

(jgfi!) G25M# y J* 9 P -v h ^7 7 4 — (GE^/I^ ^T*±) 

£:20mM Hepes Buffer (pH7. 2)b , REIC^ ^^ 9 f£#£ HJI& L 

fco ^<7^ (DEAE-Toyopearl 

(£&&$!)• 650M, 20mM 

Hepes Buffer (pH7. 2) h ) *7 A (7) H^if ^SB (0~0. 7M) lC 

i <9 ^it-r h v v z5\m^<D0kwx, REIC*^ 

— #t°-^®^£SDS-PAGETfi?#f U 

<AREIC* V/**®<D^Tfllj££*l£iii#:£:le]lRbfc(® 6 6 ) o 

REIC^ %(D 9 y/<9 (280nra) \Z. X <9 L, $ b \Z 

520mL y<? M&fr Z> - t X\ 1 

5# y*? WM&MtiiLfz (16 7)„ :rogl, REICIS^SGE^ * —£ 

by>x7*.? b \^tz.mm±.mx <o y<?s&&50mg#5 
zt&vgfeo Ttefr-b, 1 unmm&iz&gi-5 bmioomg<D±mm<Dm 
m? y<? M&mmizmifc-zimft z t *um u^0 

iKDyn^-^ofgi^ mmzitx 51 
T3<t° y Att2ra615lJfc<£tfDNAfll^«fe£^tf, & £> lCgEDNAS^<fe(DTMlC^ 

ix, &B8&cr>anx JKE^-CD®^, b7V^7x^->a yKI^ii^fp^ 

-r, £ zmmz^tx 0 t-tz EM? y<? wvMmrnm^x 
5 Z> t)<D-C$><9 , -fry- 9 J-V- i? — (DftmwUM t 

LT^jiv<? t 

it• i&s • ^<Dfcfci;:iig£i^ffij&5^tiT-fc50 ^J*. 

fi\ (1) $£%&#?&-?£ ft fro fcMz%HZ>3tfc?'<Dft£#BB&JZ>M1i&-V<D& 

(2) Sfe^f&Sel^doV^T *7 A ^vy, (Dfytz bf ^ *7 A 9 9 
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papmfefot t 

-f"5 */N°--fe/K7)f£$L (4) 

ftH^is&ft ft i:\ -'M ^ y n i? — <D 

ttz b-t r s0 

^IgPJcDfg^t/BDNA^-fc: y h ^ / n 

LT<7)3M©^fte>f\ - mWr<Dtzib 

um^y v h 
IE^J#-^1~16, 19-31 -g-fig 

43 



WO 2011/062298 PCT/JP2010/071196 

it# ©IS® 

i. mi o y 

2 . iiM Xfifl 2 (D^P ^ —* -(DT^(-te(7)JtfE 
o kTZi&m*&n l<Dzfu*-? 

-lo^xy^yf-i oT$efr/K XfiH®/p;e-^'-lotl2 
o-e^A/^JgagSr^f-f-S N ffjfcJg 1 y 

ho 

3. — ^CMV i 7° P ^ — x SV407°P;e —N hTERTy 

n^E- — $ —, $7 V f ^yn^-^-XtJSCAGyp ^ ^ f? ft 5 S¥ 3&s 

P>il4R£;ft,57pn^-*-Tfc5. fjf^gC 1 IE ft <£> 3§ 31 ffl * ir y hD 

4. xy/Ayf-^CMVxy/Nyf-, SV40^ ^^ ̂ f- — St/hTERT^ 

y/Nyf-ii^ftSi^tl^^ti^^ft < Hiooxy^yf-t-fc 

1 ~ 3 1 ^Stcffiiy hD 

5. yp^e — ^ — o t 9 ~y<9 W& 

=» - K-fSDNA&t**0 y A#^Pia^JSr^tfDNAfl|^^(D±^ftlC 1 ~ 4 f@ CO CMV 

— (7) 1/^-f tL^ l^SfcfEfc^lS^JE# 

ty ho 

6. £ b\^UT(D^y y y b (i)~(iii)(D'pfj;< t fc^ftii>loS: 

'atft##:i5l~5(7)V>'-fitl^il:®^fE^CD^^1ffl^7ir^ h : 

(i) KM? K-^3DNA<DEC±})fncig^£;ftfcRU5' ; 

(ii) — titc 

UAS ; RXfi 

(iii) Zy h C9||_L#iii }£ jj| |p $ tl/f^SV40-orio 

7 . t-f Sitter 5 

xtiEI, ft 
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12. 7f;^/^xii77y Hi# ^ ̂  /i-- * ^ ^ - x fo 5 ft 
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i 3. i lxtii 2 ict 

i 4. ti^gci i xtei 2 ^te«t<D-<^ 
mmm* 

1 5 . fi^Jg 1 — 10 (Dl^-f tlfr 1 m X ± y bXftf# 
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