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Sufs^^fblEaM3I-h^lCBflS^, (D ~ (3) <n 
V \'f-Wi^fotz-b(DXh]9, 

(i) 

[2] 1M ^ V if 4 

15 (3) p53 <Z>#St£^5*c 

HUieasA,g|jlit£^as> c-Myc itfciKV-Src iffs^ KRAS BCL2 

mfsi\ PIK3CA Cyclin Dl itfx^-i^ LKBl ?MMmfe-T\ TP63 

jt^&T*EGFR^jtfe^bil&£*i5 1 XliMmomfc^-XhZ, itufE 
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t>txfoz>^ MfE [i] ^fEic^^&o 

5 [9] KRAS 5^ £ Cyclin D1 t <DU& 

-&WC*fcS, MfE [8] icfEft<7);^£0 

[10] itufE^KRAS £ Cyclin D1 £ TP63 

jfufE [8] fcfEfi<Djj&0 

[11] tufE^KRAS fllfei11 PIK3CA IMfef £ <D 

10 tufE [8] ^fEic^Mio 

[12] KRAS £ LKBI 1 com. 
<5 x tufE [8] 

[13] itfjfE^Hiiitfsi^ EGFR £ Cyclin D1 iffsT" <£>*& 

fy-n-frTtXhib, tufE [1] 

15 [14] tufEJ]®#*;^ tufE [8] ~ [13] ^fEfc 

(D^m o 

[15] tufEJM*tf\ 

feo 

20 IE [8] ~ [15] (cfEic(D^fe0 

[17] tufE«fclPmMX£*£\ t b(D»-efc5, tufE [8] - [15] 

^fEfc<£>M£o 

[18] tufE [1] ~ [17] l JS(cfEfc<£>^7£^J; 

Mo 

25 [19] tufE [15] 

[20] OT<7)ifM£^&\ MMwmnw*? v-^y^fio 
(a) mm [is] 

5Xg 
(b) «^ji&<z>ttm^b££&ai-r5x& 



WO 2011/152554 PCT/JP2011/062876 

ik£lktz.h<DXhZ>tcfc, lot, 
& tf & f@* tg^/v 7- J* 

5 tftmzfrzo *%m<Djjmz£9{m£tiz>mmffli&<D 5 h. 
fcT-o&zr^Ai"6 ^ t K 
Ltz.MUXh <0 , &L&Asfil^<Dffl%lz#ffilz#%jXh$ kMftZhZo 

mmvffi&ftmw 
10 il : (A) c-Myc Rtf v-Src HSAE/4T53 ftBI&lZ&ALXfffilLfcffll 

US (WT\ 4T53MS M) &^tmxh&0 (B) 4T53MS Zm^mM 
mmm^ir^yyxh^o (c>4T53MS by 
ir^y (H&E) is 

0 2: (A) 4T53MS MJtiKD in vivo ^if 6 , fit 5 IBM - t 

15 [zM^fcM^^'Tm.Xh^, (B) 4T53MS fflffo 10 f®£ NOD-SCID -r VMZ& 

fit L tc 7 m?3&coMM:l&f$%^i-Mxh&0 

0 3: (A) $§«H4 c-Myc jtfs^ t v-Src mfcT- % HSAE/4T53 MS^A 
L(OT. 4T53mS » (m ft/Mfc^) tmttZ) KiS^X, 
K^iM^y^ (DOX) MUOT, c-Myc in vitro 

20 (DmW^X7^\,tzMXh^)0 (B) /\s(D{^Wjfe(DW\B§0-efc6o 

4T53mS lb, K^viM V V ^(DOX) 
y (C)4T53ms 

@4 : HSAE/4T53 &j£Miijtfe^-(M:c-Myc. R: KRASV12, 
25 B:BCL2, P: PIK3CAH1047R, D: Cyclin-Dl, L: LKB1D194\ E: EGFRT790ML85811) 

<r> 1 iXlilSS^IAltii LfcjSBIia^WjMjitESr^f 

0 5 : HSAE/4T53 « ̂ 0\zM^ £ HZ MteT (M: c-Myc, R: KRASV12, 

B: BCL2) £>HAU 4T53RMM (KRASV12 RXf c-Myc Sr^A) £ 4T53RMB 

« (KRASV12, c-Myc, BCL2 £^A) %f£$UU Z<D£ o 
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H&E^fe (±19:), (AE1/AE3 : 

VIMENTINlfefe (Tlx) &ftitd&%:Z^-tmX'hZ>o 
@6 : 4T53RP (feU), 4T53RD (4^#0) RXI 4T53RL » («) 

(D&ftifrtyJiCO H&Effe-fe (±m. JnlM (AE1/AE3 : *pm R 
5 Iffii VIMENTIN (Tl£) :%^-tmXh%0 ft *5, 4T53RP 

HSAE/4T53 KRASV12 t PIK3CA tcffllfoXfoZo 

4T53RD « b it, HSAE/4T53 KRASV121 Cyclin Dl L 

tcMS&X'fo&o 4T53RL HSAE/4T53 KRASV121 LKBl 

Sr # A b fcJNBUa-e fc 5 o 

10 0 7: 4T53 J; <0 , $1* 

[218 : (A) 4T53RD »<DVVtfjvWMz.&6M&V n — :STfI 

U ^^mJt<D#Lp63&£ ijLTTFl^fe (^/^^)> Alcian 

Blue^fe Cfr^AO (O^^f^-tmxb'50 (B) ^^<D^uI±&<?>lf5£0T 
15 

0 9 : 4T53RD P —in vivo ^£5 

M-f 6»mr±\m-<t^^^-t^xhz0 
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ft(D H&E Pk&<o&%:&^i-mxhz>0 

20 01 1: 4T53ED (B)Alcian 

Blue^feO^m, (C)#L1M b^ry^-y^ (AE1/AE3) (D^^-fmXhh0 
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L&v^v, m*%Mffixgi&£-r5 

LTffl|[0*^ll^jA^t(7)^-r5o £/c:,^£[]]*«,2010 

5 ft 31 mm 
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2010-125256 -*§-) 

i. 

(i) ~ (3) <D#m&ifo-tzkfc£ yftMZtitcbo-eh*), 
(D x n ^ 

(2) 1M ? y if 4 

10 (3) p53 <£>$£tig|£ 

iiulE^Miiitfc^ri5, c-Mycmfs^-, v-Srcmf^. KRAS^Mmfs^-. BCL2 
PIK3CA^jtfci\ Cyclin DlilfciS LKBl^MmfKiK TP63mfc 

15 

*%w<Djjfeiz&^x&.m-tz>, tit* :E#«i*)-e3gm£ 
itfdt^c, foSWtlE 

myelocytomatosis oncogene (c-Myc) Mfo"-F\ v-SrcmfKi^ RASmlsi^ B-cell 

leukemia/lymphoma 2 (BCL2) mfzH^ phosphatidyl inositol 3-kinase catalytic 

subunit (PIK3CA) J1L{:E-?\ Cyclin DlmfeTs Liver Kinase B1 (LKBl) yifzi 

c-Ablisfo~F\ c-Sis epidermal growth factor receptor (EGFR) iHfo 

25 -p, platelet-derived growth factor receptor (PDGFR) ill {E T x vascular 

endothelial growth factor receptor (VEGFR) HER2/neumfs^-> Raf^T 

—IfjafH-K 1M ^ ]J Tumor protein p63 (TP63) mfS 

c-Myc ®{ET\ v-Src RAS BCL2 
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PIK3CAitfci\ Cyclin Dl LKBl MEGFR TP63 ilfe?-
7° ? -Y -> ̂  ?r4 y ̂  * - A v ^ 

£?3; L< MILIl 

5 , =fc V #f £ L < ~C& V„ 
£f £ L < ft, fc b <£>riSA,|I§igiIte-^-efo5o 

Tc-Myc itfE^-J «> n*<D&fc?<D%mfflB&&DNAl§MlzMJfi-Z>DNA 
KIsmB^x-h y, C-MYC 

(Dtfrk t (Dominguez-Sola, D. et al., (2007), 

10 Nature, 448, 445-451)0 

rv-Src ytfis-pj 1/ bo -4 ;V7^(D^ fS~Cfc<5 Rous sarcoma virus 

"t" ?)^5Ay|^a^JafE^-"Cfc *9 > Mayer BJ et al.(J Virol., (1986),60, (3), 

858-67) ̂ ffiic^tLTV^o 

rRASitfe^-J ft, 
15 GTP T—if Ki~5m{E^-"Cfc <9 „ rnb<Dv/^/WKjgCQMS^£ 9 AMIS 

^/6sArftrf~-5 ^ t»tlTV^-5 (Goodsell, D.S., (1999), Oncologist, 4, (3), 

263-264)0 Sfc, #N^*IM&Jlrfas20-30%~CRAS 

5(Aviel-Ronenv, S. et al., (2006), Clin Lung Cancer, 1, 30-38)o 

RASifi£7-f3\ mtiL<lX KRAS^MmfH^Tfe^o KRAS 
20 KRAS KRAS mfc^-Xh 9. 12 

#@<7>^y ^s^s«iLfc^m^KRAsvi2(ga^ij#^-6)^=i- K 
kftSo KRASvl2^3-K-T'5it^Op^^oV^Ttt, Sato, 

M. et al. (Cancer Res. (2006),, 66, (4),2116-2128) fcfEic^ih/Cl^o 

rBCL2iSfH^-j tt, 

25 /—(Chao,D.T., 

Korsmeyer, S.J., (1998), Annu. Rev. Immunol, 16, 395-419)0 

rPIKSCAMIE T\ 9 y ^ 1^(7)PI 3-kinase catalytic subunit^r3— K~t" 

mfis-p-Tfc 19 .. ?L^AA ((Nature 

Reviews Cancer, (2005), 5, 921-929^ Sci Transl Med, (2010), 2, 26-25)0 
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PIK3CAitf5T-tt, LXWfifctZZb 

£ flX\ ̂  (Ma, Y.Y. et al., (2000), Oncogene, 19, (23), 2739-2744) „ 

PIK3CA3tfeTtt, B£ L < ttPIK3CA^T*h6Q PIK3CA 

If»^^LfcPIK3CAmfHT-Tfef9, Mx.fcE„ 1047#got 

10)Sr=i— 

rCyclin Dl mfe-pJ ;n-- K"f~ tbmfaT-Xh v) N Cyclin 
DI g'J¥«ws, IL^AA HUAZJ^AA *J]§^AA yy^ 
11^77 —7^1J^]iti;6SA/(D^iSt;L||l^bTlN'5 (Morgan,D.O., (2008), Cell, 135, 

10 764-794, Lung Cancer, (2007), 55, 1-14) „ 

TLKBl iftfE-pJ Liver Kinase Bl Sr ^— K"t"&mfc~FX<fo 19 > LKBl iHfs 

^II^AA IUSAA WH^AA fl&&SA,M5j£jtfj&SA,<D3Bji£ 

(Katajisto, P. et al., (2007), Biochem. Biophys. Acta, 

1775, (1), 63-75)o LKBl mlSTO. £ L < Ji LKBl 

15 fcT-Xh&o LKBl LKBl MB^XM, f'R 

LKBl <D Y^X'rjzrmMgifc (LKB1-DN) 
z b50 K s i-y >r v*m LKBI b LX 

ft, 194 m^coT^^y^ym^ry^-yXWM^fltc LKBlD194A(gE^J#-^- 16) 

20 TEGFR itfs^-J iX EGFR 
IL^AA W^AA Mffi3Mte¥&<<otfk,x* 

m#> bfrZo ffim*AsXn EGFR d b b%a 
fe>tl/TV (Sharma SV et al., (2007), Nat Rev Cancer, 7, (3), 169-81)0 

EGFR EGFR^^it^T-fcSo EGFR 

25 itfcTO, IfLfc EGFR it^T*fe >9 . #iJ;tfcE, 790 # g <7)* 
858#@(7)n^ 

tz. EGFRT790ML858R^M^ (ia^J#-^-18) K1-£mfEWW^ti 

rTP63itfE^-J fi, fc/v&mffl 
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o^0 mmn, 1$. & 
Ay"CTP63iS;/fH^-C0^^_h#^^ a1 c? ^LTV ^ <50 (Deyoung 

MP et al., (2007), Oncogene, 26, 5169-5183)0 ^TTP63mfeT(i, U 

SL< ttTP63(7)^7°7-f i/l/yrj K-rSit^T*fe5o TP63 
(D7^-fy4yy7T4 yy*—0Hx.fi, 

b 7 ^ y&Xm LtcTP63<DxypyJ isy^T 4 V y A (Ifi^j 

#^-20) K-f5TP63ANiIfHi^W 
t bCDc-Myc, BCL2_R.t)?Cyclin Dl mfc-F-O&y 9 NCBI 

7= — % s<—^ \z TIE CD Accession Number "C $ ill -5 0 KRASV12, 

PIK3CAHi047R^tJ?LKBlDi94Ajf^^.(D,g-^ ^ KIfl^iJ<7)p|J0te, NCBIx-

& ^ [cTfB CD Accession Number $ frlX^ ^<5 If^feMcDjgfs^-gB^fJM 

tffcMcCoy, M. S. et al (Mol. Cell. Biol., (1984), 4,1577-1582), Samuels, Y et al 

(Science, (2004), 304, 554) „ i&t/Scott, K. D. et al (Cancer Res, (2007), 67, 

5622-5627) £#flgf5 
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NCBI 

Accession No 
Species 

mm^r 

v-src HMS-F — Rous sarcoma virus 1 2 

c-Myc V00568 Homo sapiens 3 4 

KRAS itfeT NM 004985 Homo sapiens — — 

KRASvl2itfH^ — Homo sapiens 5 6 

BCL2 jtfsT- NM 000633 Homo sapiens 7 8 

PHC3CA iufsT NM 006218.2 Homo sapiens — — 

PIK3CA itfcT NM_174574.1 Bostaurus — — 

PIK3CAH1047Rifi{s^ — Homo sapiens 9 10 

PIK3CAH1047R ifi{zs-f- — Bostaurus 11 12 

Cyclin Dl itlS-p NM 053056.2 Homo sapiens 13 14 

LKBl it^f- NM 000455.4 Homo sapiens — — 

LKBlD194Aitf5T — Homo sapiens 15 16 

EGFR itfsT- NM 005228.3 Homo sapiens — — 

EGFRT790M L858R iUfs-p — Homo sapiens 17 18 

TP63 ififeT" NM 003722.4 Homo sapiens — — 

TP63ANjtf57- NM 001114980.1 Homo sapiens 19 20 

kit, 
^^^^(7)-e^7^v^^ mim^m 

5 V , £<9&£L<(t, MMM(DfflMM±Jfc&l 
, £biz.f$^i><it, t ^^ffl^±&m^Ei^5^5-r 

x\ riE^j tit, mh, 
io &MMirZ)0 

li 
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tit, t h 

\z&M^ttm\:®Lfox-fo]rii*mz.wt,fe£tiz>h<Dx-nf£^&s &£L< 
5 iESt riHSt hjNfl^ui±MB 

flSj tit, IfA©t 5tWT*fcf), mx.it, 

^ii±^JjaSfc{iIE^t (1) ~ (3) <7)M<D^ 
io -rn^xit^(Dm.^t)^:^mirz t ̂ «t v itmTz zt&v$z>&, (D 

~ (3) <D&x&ifci~zt&fr%Li\ &&, ^ai (i) ~ (3) (D^m^mmt 
ft\z?$t>%:\t\ 

(1) 7n^7-fifef©5ISiM 
(2) t7^!J sf©3®M 

15 (3) T/tf h— 

(1) : TD^ 7—Vit, 

%im^Z>mmxh<9, "r v^y—Mlt, 

57D^rm^mm, rn^7 RNA ^ytf-^y h(TERC), v?*try xW 

20 fn^7-f»^7fl (TEPl)^©f-^^5/ 
(1) m^3ISM$-fr57D y 7—£ JS^ST-

TERC, v^^y XRtfTEPl Sr=i- K-f5#itfc^-j&^f btlZtf, 
V^T fi, 7—Q^T\ TERT MB* t ̂  5) *U 

25 (2) mo^T : y ^#<14^-if (CDK) (1. 

W7^;y-lt CDKl~13^bm$tL5o (2) 
y (Cdk) mfcTO, CDKl~13(DV^-fn 

£=*-KI-Sit^FefcoTk£V^\ £?l£L<«:x CDK4 K"t"&mB-F 
(Cdk4 itfs^) ^ r t&X% 30 CDK4 Cyclin Dl h -f-
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Xh <0 s Cdk4£ tin *5 (Zuo, L. et al., (1996), 

Nature Genet. 12, 97-99) 0 

MVf (3) p53, 

—tf-3, -8~io, ME (3) 
5 p53, t?-3, -8~10, 12(Dl^Tfrl(D?ys<?WX&'3X&±v^\ 

*3&93l-:fcVvTf3u p53T*fc5o p53<D$S£l&^fc LT 

p53^/^Wo^n^#W«K H&ietnC^Sr^— 

p53£r ^— K-t5ii^-efc5TP53it^©/ ? K RNAT#f-£3/ 5/ 
K ^ -ry h^ ̂ 7mTP5ffife?<Dmft%wg&mfbtiz>0 

10 TP53jt^©RNAT#^£5/ y?y<y y<D®&mt LT, SatoMet al 

(Cancer Res, (2006),66, 2116-2128) btl&o SatoMetalfiN TP53JS{H 

±m<D%m (1) ~ (3) 

(UT, SAE»iV^5) ^ TERTjifcT-C^T, TERT 

\<^)RTf Cdk4 p53 ^ £fd«t 
20 SAE TERT 

iH5^\ Cdk4 itfciS *#7">f zfW. TP53 LT»J 

mmtSltZ) Z t d «t 9 

» (Js*T> HSAEM^?) \z., hTERT Cdk4 

25 ^vsz 
J: LT(i, HSAE»^ hTERT Cdk4 ilfSiK RTf K 

TP53 

m*%m\stz.M1fo Q^T, HSAE/4T53 M^V^) Xh%0 hTERT Mfc^R 
Xf Cdk4 TP53 KBS^Jft. NCBI HJ^T® 
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Accession Number T V ^ <5 0 TP53 IIHK-P ~> 7 

? KWJfi Shaulian, E. et al (Mol. Cell. Biol, (1992), 12, 5581) 

5 M 2 

NCBI 

Accession No 
Species 

fi*IJ#-5§-

hTERT il{5^- NM_198253.2 Homo sapiens 21 22 

Cdk4 atfeT NM 000075.2 Homo sapiens 23 24 

TP53 JUKT NM 000546.4 Homo sapiens — — 

K 5 ^ V Y^-U^r 

TP53 
— 

Homo sapiens 25 26 

SAE X < * fcSWi rfjlgo* 

(CELLnTEC & Bern, Switzerland) VTfc ctV\ 

HSAE fc *>«£<, &5W2Tt?|gO» 

10 (Lonza fi : Walkersville, MD, USA) SrfflV^T'bJlV^o 

Jsi.T"C"3z!!^<?);;F5E'fbt l^iSI"Cfe'50 

< b~bl?A~~f<D (i) ~ (iii) LT'atfo 

20 (ii) ; &0* 

(iii) RNAV Ty—Kf SBfl^iJ 
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?—<DMk LT^CMV.CAG, 

LTR, EF-la, SV40 b<DV(Z 

5 V3 y-tZtzitXDMtil-?—y h Sr^fttv^ 

co^'J^ LTte, 
B TIN^ZIN h 7^7I7-v-a , 

LacZv GFP (Green Fluorescence Protein) S.U;Vl/v'37 ;n y—t(D$& 

tfmfci1 (HSV-TKh 

10 Ty7#iA77^yb (DTA) ^<£>^#7^ 7*± U# V^H 

•rsr 
fl&-CfctUi\ G418 &Mx.tz.r b ̂  «fc "9 , — fc-Zi/# ->3 

15 5d*:as-e#50 Z—fT-j y?^??-frGF¥m<Dlkyt?y^?K<Dm. 
tett-r-x—b Lx^tem^iat, MMmmzkz-tytyByizMJtx, 
FACS (Fluorescence Activated Cell Sorter) 

(DV—y-j £V\ 

Tl^5 <fcl\ 3£Jg/<^ 9— (DMb LT pEGFP-Cl™ (Clontech), 

pCMV-HA™ ( Clontech) , pMSCVpuro™ ( Clontech) , pEF-DEST51 ™ 

(Invitrogen) N pCEP4™ (Invitrogen), ViraPower II Lentiviral Gateway System 

™ (Invitrogen) ^ 1/^ h u TK 1/—va >\ "7 

25 -f^n^y-zi^v/ay V !J yfe, rt^yi-xS 

mm, <o-^mcx 3zt&x 
#5o mfH'T^A&CDl^^ID^oV^TH, rSambrook & Russell, Molecular 

Cloning : A Laboratory Manual Vol. 3, Cold Spring Harbor, Laboratory Press 

2001J W%0Mir&Zb&X%Z)o 
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2. mrnmm 
mmnm t\-±, invivo-^s^tcigjiiijiijg-rsjNBiiasrE 

efc-rso mmmifc(DMkLxi£, (D (2) 
5 AJ!, BUAZJIT^IL foil^/vJilL £nili£ 

ffimfckm, rai^Aji, $m 
mm<D&Asm, (3) (4) #n 

MM. (5) ^77-^ (6) ^XP-7, (7) (8) 
M44AM (AMLh (CML), ^±11 (ALL) R 

10 Timvtvy/m&ikffi (CLL) ^cDiiiifu.^ (9) yy*—<% (10) mmmmm 

mmm^i <DmtLxfe, Mkm^mmRUMftik 
^mrnhzmmmmxn, mmmMomt. u 

15 mit, £ s ̂  t ̂ x% z>0 

&ft<kmB&AMJfa<DMtLXi*, -lis #<m 

bt b*w^ui±& 

^r^m^KDM t LXIX t b L <, zwz. 
nf?LSi^^^^bv\ LTte, ^K7y k X — 

m^(Dmmk*mwtz>tz.*bm\(D^feb u-m, ̂  A^ist^^A 
25 wkx ymn^.±i^mm^yy bT#-±-ci##u 

^S(y7 bT^-=ipr:^7yt^)W?)ix5o b 

Lfc±-ey 7 b 7tf-Jgi&HLjML, * 

X h~i, Tanaka, S. et al. (Proc. natl. Acad. Sci.USA, (1997), 94,2356-2361) £r 
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#!Te#50 

kfrX^Z, 0 

ar<D (A) xt* (B) 

Z>ZktfX%Z>0 

(A) c-Myc k v-Src mfe-f' 

(B) c-Myc KRAS^Mitfc^fccfctf BCL2ifc^ 
V ^Xc-Myc "9 ^ N-Myc mfe-f-Xli L-Myc mfE^F-^r 

fflVNT KRAS Xt> «9 m HRAS mfe^Xn NRAS mfST-Srffi V 
<t> «t < . h5 V Mi BCL2 (9 BCL-X SrfflV «fc V v 

x&frommtK ±& 
jjfflJia"^—(tfifciD? v — AE1/AE3) tcoV^THI 
^t^-mm^xb^, (VIMENTIN) ^^xm^xhz 
m ic, @5)0 {B.U AE1/AE3 TUti^o VIMENTIN X*&&<DMfoffi—U\z. 

(|2|1C)0 

£ &i&mki-6 (0 
2, 14)0 

±iE(A)o5t^<D«i^^^«fc <9 ® IB ^ 
^-r«fc5^ NC1-H460 t (ATCCHTB-177)iri:b^T^2{t 

T*feoTtffl^l^Sr^-r6-t^tiT*fe5 (H2A)0 
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tumor-initiating 5 b VN 5 > ^^(Dt VN 

X-<5o 

-tlE(B)<Djt^7-(0^a^t3^rtc«J; ^ 80%(D,ffi 

5 V>5 (®4)0 

(C) bJNB 

M-hSiiatfAt, c-Myc - £ fc«fc 9 . ISSMfcM 
10 - ktfX'ZZo 

(C) c-Myc MfcTb V-Src itfs^ 

- - x\ mm*. c-Myc t «t v C-MYC 

r$f#l4 c-Myc HUfS Tc-MyciS: 
iz.$&tiz>b<Dbi-?>o ^ 3S3i^MU-«fc9itfc 

15 (C) 

&o 

(c-Myc itfsT-) <Q&m&A£MlZffl®lV2>Zb 
20 ^ )/yRX$ mouse 

mammary tumor virus (MMTV) l/u-^—^ y" hyl^^f 

? y ^3m K^r* y ymRUv- h * y 
^^tdZfcW&M-lk (Tet-on iX^yA), ~y*r;K vyly, 
M-f^ybJ ^ — £fflv^3i§5Lfi#^ — h 

25 ->a 7°nx-f ^y°n^e—^ — t>ti60 

c-Mycmmj&&,&m&£titcmMx\ c-Mycitf^o 
(0U;iff, Tet-off -^TA) 3Ui c-Myc If 

5 ̂  (Auxin-based degron system: Nishimura, K. et al., Nature Methods, 

vol.6, No. 12, December (2009)) c-Myc LX i> J;l\ ttf-

18 
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Tet-on K^v-IM ? V 

btMti-t. LV\ 
c-Myc N-Myc jtfHTXtt L-Myc 

mfz^P&rfflV^T & iv\ 
U^T\ r* 

^ (fei 
f£<7>^ AE1/AE3) 19, (0 

3C)0 

V^x, WTO (D) ~ (H) 

§H"5;i £/&*-?# 5„ 
(D) KRAS £ PIK3CA 

(E) KRAS b Cyclin Dl mlHT 

(F) KRAS b LKBl mMAfcT 
(G) KRASmMmi^, Cyclin Dl m^^F-^o «£ Zf TP63 m{&-?~ 
(H) Cyclin Dl b EGFR 

"Xit, KRAS mfc^-(D{Xt> 9 id HRAS itfK^Xfi NRAS 

^ fo&Wi Cyclin Dl mfK-pCD'ftfc *9 ^ Cyclin D2 isls-pXtt 

Cyclin D3 iafE-p^rfflV^T b cfcV\ 

oMw^ifiiisj) it, ^^-rtib^ni^^mm^^-rzzb^wmb-r 
5 (14). 

*&m<DMkmBfrA,mfo<D5ib, (D) x\t (H) ©a^wemk&htz. 
(E) x 

« (F) <oi&^t>#x-fcuztitz.MmMftkimt, ^timi/S^iijia© 
Mffi&*i-o (G) 
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-to 
(Dh (E) Xte (F) 

AE1/AE3 RX$ p63 (cov ">X$k&X$b& (0 

6)0 (H) AEl/AE3(-oV^ 

5 T^ttT*fc«9 (011CK /5^oAlcianBlue^-e04trfc5 (0 11B)„ 

t^txitu v 

knwttmm¥mmu\stam*mffctz>o lot, ̂ mmmmmmit, was 
AsMUfofDyyvJfy^yy, Mk, b 

15 

3. #J#I 

£ fotzMm SritSH" h o 
^fsl-Wl^OMt ttli, t h^^<Pt?L®J#3^W^ L< , yy k ~7 

20 9, 4 7, -tfvK t> 
©t(l^v\ r.(DX 0 f^"f)^Wk(D 0 h, ^tltc^lWi^fet. b 

v\ ftmrnuztitcmLmmx mftwmiwjm^y? & ym^mmmi 
n t K «t <) im-tS Zti>XZZtf,fr%L< it, y ??yv 

y Km «k v LV\ 
25 fritzu$%Wi$)(Dmt utli, Yyy k K"^VxRtfx*y 

Wiyofcf&ZXVtJ&frb^M J:v\ -r 
fiL"CMx.fi\ Genetic induction of tumorigenesis in Swine Oncogene 

20 
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26, 1038-1045 (11 September 2006) 

|R]CitfcotL, ^^5S"CfcoTtiv\ 

mm £T&#tx 

4. jnMJMMCO x ? V — ~ y 
mmvfitfifflivx? »-~yyj7m&$mirz0 

(a) msM-t5 f- t £-£sit 
10 (b) 

t\-z, 
y- L^t^i 5 mjEiJIiELfci^yV^E 

i~z>i>\ xizwmmjijfoftfcj6iv)%i&tiz>0kitt&wmi-z>zb&mtii-tz>o mm® 
mt\ 

20 mm'mmmyofcft £ nt v ^ mmm^6 
ztizxv, :<DI^ 
mmt, 

ttfi, to, 3"T> », ME, &m, » 
l*)ffiH\ &T&tt, IMrt&tt, b*u 

fnt^Sf £ Ltd,£ 
^°y-<7o^K, mm, mKRxmft+ik&vom&mfbti 

60 ;®±9 LTfi, 5-y/^n^7 
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*s?\> (5-FU)) > (Mxifi, v?fc Vay°^a4 

T'fc5^/>77 ̂ T^y&tJ!^77 ̂  h^r-y-y'—/K 
Pfl^H (DHFR Pi^H) t*fc5^ y b l/^rir- k t° 'J y * ̂  

t°y * itymmwm ^ vyn*>>^-ifPl^||Tfc5 5-FU. 
5 7/^>b->y (5-FC)) . 7°V>iXm$mM (ffeil IMPDH Pl^T'fcS 6-

*>V$>zf b7°y yRm<DZf n K7 y ^T'fcSTif^^y », 77/ ->yf'7 

tf (ADA) Pl^) (#iR«\ sC/bxf^y), 

? -if (y #7 y K -if P&t^t fc 5 kKn^l/r), 
^ ̂  1/^ KTi-n y (7y y7tnm?)W7^y y Vfk7^7 

io 7 Ky tr^ t°y ^ yy7fnm^^7 fyw^y^ tfy), L 

if, 7)V*M\M (0iJx.fif, i~4 hoyxy-7X^-K«y 

^D^77^; k ^V7 7 7y»^\ # 
/vtfv/^y&TJ^^f-y 7y^y, -bny^i/7t'fc5^;^yy, y°n^7 

15 C, K^rysist'i/y, X.^y/n^yv), hy y 7—ifPfl^J 
wy/r^y y^x^v, K^y/n^yy, u^7n^fv,y, 

->/n7P^rfyy)x ^/J^fi-oPfl^J (W^fy t'^yyy<^, tr 
yfyy), ('*? y ?*±JK K-t^-fe^h 

(h^^7^7\ yy3r->^y\ ^7 

20 y^y\ ni/i/p^n^), 7^f^tyyf©x7D^ Kl, 7^t77y k r 

n ^ —if ^^>7i ̂  r fa b Oia-o it tfSi£tf ^ fa 5 j^_h 

R - o ̂  mk &WI-(D nm% it T J$* x ̂  

^<7)#M^>#!#i£2M;t^ —%<D& {^7)V) (Z)»mrnj 
fE^^K^j^it, (nyhn-;v) 

£ii-fm, 
m-a u jtt*-r 5 ̂  t xmmm^m^mm-tz zt&x 
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# 60 

^t =^yh p— 

5 Mmmtz-tw vvxmmmymgz 
<5 d i <50 

*%w<Dmmum%^?mmmmistzMmx*v v 
V b n— /v 

10 «9 ffi U ^ hn-^©lilii(i 

^nSjSenaicSrSlJ^^JtlSs-rar ^3isr*t5o itufEHl^M^M 
WIT, hP-/v^(D^-eJt|SSLT, 

- £ bX$ 50 WT^<t 9 #£>5 - £ a*"?# 

60 

15 

MfJ5f«=ab2/2 (a : b : -££) 

bp — M 

20 b P LX, &1~5 ZtbX^60 

&T&MXt*ffiJ@ft&&f&&-$: bv>0 

25 
^^y/^tDm.WMJfa'VmnW, =* > b P— /I^CDJ®1«CDJ#««t t) Vh 
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mimfr b m z m & n s t urn Lxmm LX *> «t v \ 

RImmLfzmmm^mm^<yy-^-k LT\ IBM SSPS statistics is 
(SSPS) y?hx two-way ANOVA tiffi-p ZZ klzXVJjtlbZ Z k 

&o -#ffl%<DjjW;<D^Mz.S: <0 UbfctzBMM&(V^M^Witzt£:f—$ k 

\,xffimmm<DmmKtoz.xn%i&*;% <-rzzk\c£.y,£b 

zm-tzkfrb,? v—=->?M£xmMW(&(DMj)\\$ 

£xr, mMm*m^x*mi*nMzMw-tz>tK 
fiiim ite £ n & b <Dviz & v \ 

mffiM] 

OTI-, tz^(D^)il£ iefrt" 6 • 

l$ —Rjy-^ h n tf •< ^^JfcniKifSi^A 
m 1 ̂ 7jkLfzMB4-^0h, v-Src(IB^J#^- 1), KRASV12 (M&m^ 5) lcg0 

LTfi, pCX4pur '<-9-9— (GenBank#: AB086386) iZLfcRfyihhti.a c-Myc (SB 

$m^r 3), PIK3CAH1047R (l^i]#^- n) N Cyclin Dl 13) RXl LKB1D194A 

(g2M#-5§-15) fi, pCX4bleo-<^- (GenBank#:AB086388) m»iAA//c0 

BCL2 (SE?iJ#-*§-7) PCX4redEx %— (GenBank#: AB296084) 

EGFR™OML858R^^- (ga^lj#^-17) Ji, pCX4pur — (GenBank 

Accession No. AB086386) \^mAbhtz0 TP63AN 19) 

pCX4hyg y — (GenBank Accession No. AB086387) \Z.i^.Jf~\Khjfz0 M2K 
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h, hTERT (mm i& 21) ft pCX4neo (GenBank#: 
AB086385) CDK4 (IS^'J#"^ 23) pCX4bsr ^ — (GenBank#: 

AB086384) K ^ V h TP53 (IS^J#-^ 25) it 

pCX4.1hisD ^ — (GenBank#: AB086389) izM-fy-^htz0 it fz^ c-Myc 

5 rh7t^^!irn^wnPT-REXM#^^* 
— (Invitrogen |±) \Z c-Myc \^fz0 

±^<DU hn pGP :fc5«fctf pE-eco K 
(Takara Bio l±x Shiga, Japan) Sr 293T IIHflS (ATCC, Manassas, USA) i^-M 

A"f~ <S <t ~C\ 4 ZzGy Ecotropic receptor (Eco VR) $r 

10 HSAEMmi/ 

blasticidin S, G418, puromycin, zeocine, L-Histidinol £0# 

£TT? 2 :i:ia!)tWv/a ofcD V U ? V 

L tzQ 

15 

19 sS© S A^C'l4mS3l$'t"<5IES t h Lonza |± (Walkersville, 

MD, USA) a>bflSAbfd0 37—y 

v^±T\ Lonza SAGM 

20 medium (SAGM Bullet Kit; Lonza) 

(3%02W5%C02) T37°CmTli^b^o 

25 >UA c? fate 1 x 106f@©HSAE/4T53«l£ fcftHSAEM£#&4fflM?» 
(single-cell-suspension) s 50%MATRIGEL™ (BD Bioscience, San Jose, CA, 

USA) (BALB/c nu/nu; 

Japan SLC, Hamamatsu, Japan) it. felt, NOD-SCID (f 

—ft) <Dt>%)Hm^T^ltbfc0 
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x^vTAfigi<D{«£ftif[u mmmmt 

mmmn=sby2 <a •. b •. 

5 HSAE/4T53 HSAE 
urni±JU 

M£tl£L-CJMSt>ofc0 

10 y y\aai>Vv7^ ̂ SLfdtMmbU 
Fn/KcioW^^yy-i^y (H&E) (Sasai, 

K. et al., (2008). Am. J. Surg. Pathol. 32,1220-1227) \ OT<T>%ifc 

Srffl V,»T^,^l&^'fb^^'fe;SrtTo tz. : multi-cytokeratins (AE1/AE3; Dako, 

Glostrup, Denmark), p63 (4A4; Dako), TTF-1 (8G7G3/1; Dako) , p53 (D07; 

15 Novocastra), VIMENTIN (V9; Nichirei, Tokyo, Japan) 0 i^TcO -^ 

4 um J 

is it Ltd\k\^9 J —/^XMA Ltz0 f±MilUT, 10 mM ^ y 7 7 — (pH 

6.0) tfj-C 2 ^ t \Z. «t <9 , JJLISIS:!©^ £i2rfc0 0.01% Tween20 "a^f V 

!&&zk (PBST) 0.3%ii^b^ £ -f ^ 

17^^T4°CmT-^ b L,PBST 

S&tT Envision Dual Link solution (Dako, Glostrup, Denmark) X 30 > 

b Lfc0 (Dako) xWK%tmisXtnmtfifc 
~^ b^vy ^a^9o#^To-c^fe^Tofc0 m 

25 7^f Kl" Entellan Neu reagent (Merck, Whitehouse Station, NJ)~C~^ 

Ltc%lz#s<-tf7XVMAL, ffimiz&LtZo 

AlcianBlue V >@£W^7 7 4 

Wtilt, L, Lt, 5fe(Z)Xi^ (Steedman, H.E, Quarterly Journal of 

Microscopic Science, Vol 91, p477-479 (1950)) t?o tzQ 
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4 Kj-Jxi y 

* SDS-PAGE -77^ y?lt, (Akagi, 

T. et al., (2002). Mol. Cell Biol. 22, 7015-7023) ^ffifcmloTtTo/^ 

5 PWcoy tf-f~/Mi, SuperSignal WestFemto reagent (Pierce, Rockford, 

IL, USA) V ^ jv % *± yx\z£V Uit L tza tn c-Myc 

Invitrogen ^(Carlsbad, CA, USA) cfc K) A? L7t0 

10 n — (Quintana E et al., 

Nature. 2008 Dec 4;456(7222):593-8) o Tfjo fc0 

[1] v-Src c-Myc ialzsi^jJIAm i <5 

15 HSAE/4T53 c-Myc itfe?- £ v-Src IG-T^iALTfl bfc 4T53MS 
mM£ lxlO6 V * (BALB/c nu/nu; Japan SLC, 

Hamamatsu, Japan) 

4T53MS 

tc?V*X\X (0 1A)0 4T53MS 

20 V^£HI^£^rLTV\fco kx%abtix\/^z NC1-H460 B&A; 
ite^ltlLTi ffi 2 f^l^tJS^iig^LTl^ (0 1B)0 

^h^>yy-x^y (H&E) 

<, Mmm** z &v $ ntc0 s 
p63 m&m&Xh*), 

25 #--Cfc5lM b^ry^y (triffccD ? & — y% IX AE1/AE3) IfefiTklttrefco 
tc0 —JjX\ VIMENTIN J^_b 
«t "9,4T53MS ic)o 
ft#, v-Src c-Myc <D—jj<Dfy& HSAE/4T53 I^#ALT#btl 

fcflMS (ftlfti 4T53S & J; 4T53M » <t 9) Tfci, 
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t£fritz.0 

±IE, 4T53MS 1 X 106,1 x 104, ! x i03 

Jfcftlxl02i©^ffitj;otl), 100%©li^-eNOD-SCID M&lvrffij® 

J&tfL&mibbtitii (H2A)o Mm, <(I;^10i®©«MmioT^ 50%©^ 

5 XM(H2A, 0 2B)O iot, 4T53MS» 

ft, t ̂  9 

c-Myc rnfc^-k v-Src % HSAE/4T53 HBJ5S\^MX L T{1FM Ltz 
4T53mS ^ U ^ (DOX) in vitro (D% 

10 X c-Myc L tz (111 3A) „ DOX TXl&m L tz 4T53mS «£ 
DOX^S^-Lmn, m 

DOXS^mtfc (HI 3B)0 

15 mxhzztmmx^tz (ia3C)0 

[2] t 

c-Myc Tk&KEASV12 (DWW&MfcFf-MA LT# b titz 4T53RM 

7—V'-^y y (BALB/c nu/nu; Japan SLC, Hamamatsu, Japan) F^fifiLN 

20 AM$titzmmum^ ̂ xmmm^mmmm, 
Vk&Zftit£o 4T53RM mmfcfcU 
38% xh^tz (m 4)0 r <D 4T53RMBCL2 Lfc 4T53RMB MJ& 

— K'v' ^ ̂  (BALB/c nu/nu; Japan SLC, Hamamatsu, Japan) mf£ 

rimu wm^mRu^ 
25 mm.ik¥m&*ft^tz0 4T53RMB««. 80% V*\zM 

& £ o m^ofc0 

4T53RMlffllS[±J^mT53RMBlfB^S^(Daii®(Z)M#m4o 
vv-c, znb<D 
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fctf (AE1/AE3 : 05), VMENTIN£o^Tte^Bit£KJS&^ LtcZ h 

t fl#r $ fritc o 
HSAE/4T53«mKRASvl2m{E^£jjM^LT4T53R 4T53R m 

liam, PIK3CAH1047R, Cyclin-Dl, 
tl4T53RP, 4T53RD, 4T53RL*£#ffz: Lfz0 —(BALB/c 

nu/nu; Japan SLC, Hamamatsu, Japan) m4T53Rx 4T53RP, 4T53RD, 4T53RL 

tzfr\ 4T53RP, 4T53RD, (m 
100%, 100%, 83% : 04) „ 

4T53RP, 4T53RDXte4T53RL»ft M(DBM (lifi)t) <Dtm&MMVf 

4T53RPSM«T«, 
mztltc (06:H&E)O 4T53RD&rMT53RLEtJ5fc<£>lffli (MMtfttf) «, 

(06: H&E)0 t, 
"efeSf-^C (06:AE1/AE3)O 

(06:p63)o 

4T53RP, 4T53RD, 4T5mUm&fc^aM& t MMCiiLfc 
&3b\ 4T53RP»ft3Hfifeo^T«, Jm 

(adenosquamous cell carcinoma) "C$> l^lfr $ tl7t0 

[3] 

KRASVl2&T/ CyclinDl £ HSAE/4T53 Mm>iA LTfNKL 

fc 4T53RD »ft5fc<Z5;lffiMte, L^x n^jNBUa^H^PjfiKS 

JlfllatSr^-r S 4T53RD 3 IE 
nTHt^Sr^i^LTV^o 

roBifmi&sm-ra@i^-e, 4T53RDiot^n^y 
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NOD-SCID -r $* I^T« L, ^$tLfciIMMmoV fltH 

4T53RD «^ P - ̂ b, ES^M^M L, W^(D 4T53RD Mtfa t Islilm t h jj$ 

5 JH9®m«Lfc (18A)0 

121 8B (c^-f £ 5 (- p63 TTF1 %% 

y y JfjvM18& ft %(D 4T53RD«* P- $tlXJfM£Hf'fiSlfflJifi 

mi^(D^mxmmm^MLx^^n^it p63 asitt£T\ 
* 7 7fffi«t?) TTFl |^'|4»^, alcian blue XVk^M «£r jl^-f 

•5 LTV ^fc (HI 8A) o iftiir, Rock JR. et al. (Proc Natl Acad Sci USA. 

2009 Aug 4;106(31):12771-5) 19 p63 |^tt^>^XiciNBJiadsMW^;t^^3V^"C^iNDfla 
15 ^ Ltlit?> i ir t 1> Z(Dffi$kiz, yy^fjHm^ 

M(D 4T53RD Mffa? P — y\Ziott'tfcffiSlTI 1, p63 

XMM Lfttf* ̂ 7 Lt^r P ft* 

Lfc £ #;L btlZo 
£/c:, 4T53RD |fflI^P->1i, LT& 9 , lxlO4, lxlO3, 

20 lxlO2, lxlOiiWllMTiliaot, 100, 80, 60, 13%<Dfe 

±LX NOD-SCID -? $ * m&v bti± m 9) „ 

r ti h (D^£ V , 4T53RD CD 1 o||»> b in vivo VHg&&Ml&i-5 
m^^^xwwtnmvm^kwk LTV ^ 511 b m, ©4>&v ̂  
«TM3®ZMffct6 r <htf* •T# 5o £ vN 5iyo 2 o<D&f££ •£t£TL 

25 

[4] >m^n^tmu(D\,m 
KRASV12, Cyclin D1ROTP63AN<DiI^7-£HSAE/4T53 »t-^ALTf^M 

Lfd4T53RDANp63lfflia— K~^ 7, (BALB/c nu/nu; Japan SLC, 
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Hamamatsu, Japan) TWL, 

S. 5rff o /d0 

KRASvl2$.L)?Cyclin DlOMmfc^&HSAE/4T53 

4T53RD«te, t 
5 KRASvl2&tf Cyclin DlfrflPXLT £ <bmTP63ANiI{K^£>lfA LTftM L/c:« 

H, =fc <9 , (Squamous cell carcinoma) 

10B)O 

[5] EGFR^Mmfc^ £ Cyclin Dim £ 
10 EGFRT790ML858R&tFCyclinDl(Z)(S]jtfH^-^HSAE/4T53 Mm^ALTf^M 

L/d4T53 (BALB/c nu/nu; Japan SLC, 

Hamamatsu, Japan) Lv V J'fi# 

4T53 ED 100O/O<DM1M%£.&&7FL (0 4), 

15 CI £ Lfdo 4T53 ED Jt¥±&1t*;6s3^ 

T\ —p|5, 

Lfc0 (@ 11A~@ 11C)0 

J; 5 m, -*mVc (HSAE/4T53 *) m. 
mmmmvMkvmm&mn-fZ)zt 

20 o HI 7 Tc-Myc v-Src iafs^ 

(4T53MS llflSa) J l£ tzrc-Myc iUfs-p, KRAS J^mjs-pjo <£;XJ BCL2 iafe 

^ (4T53RMB *) J 3 Z t m i V 
f'/U&i'PM't 5 Z t & nTitiTfo<50 l£tz^ c-Myc iitfE^P1 v-Src iafs-f" 

(4T53mS flBJjc!}) ] L, c-Myc mfe-p§ 

ZkftftnmX'&Zio $?>!:> TKRAS PIK3CA 
(4T53RP M) j, rKRAS t Cyclin Dl (4T53RD M) J, 

TKRAS 1 LKBl mMmfcT (4T53RL,«) J, TKRAS 

Cyclin DlmfHT-^o it/TP63itfE^- (4T53RDANp63 jNHUS) J Xfc TEGFR^ 
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Cyclin Dl (4T53ED,«)j 

Iff (XteZvm&m) IZMU 
vfct 

*l5„ Z<D£oteiiM'MffillX Jffi&A;<D£.y!}¥flbffl$M<DQf3us 
-y ^ ̂  y h 

5 ̂  t KXoxjfm^fitz.mmamx 

%o 

mm 
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M <D IS ffl 

1. ^£<9, ®HS 
IfflJ® £ ftM 1~ 6 JJ'&V h o T x 

itufE^^flBMiiJ^*;^ 5ESfl0^jl±^flBliam^TW (1) ~ (3 
) (ommzM-rztizzy ftMztitcbwhy, 

(1) fn^ 7Wfc^mnikte+<n1foM%& 
(2) f--r * y 

(3) p53<D$SH^k 

iufE/^ c-MycjjtfS-p^ v-SrcmfK^ KRAS^Miafe^\ 

BCL2jtfH^, PIK3CA^MitfH^-, Cyclin Dliffs^ LKBl^Mitfc^\ 

TP63itfc^-&tf EGFR^Mitfc^ k^4R £ M IXteWk&M&^Xfo 
5, ItfjfE^&o 

2 . ftfjfE;^ A/|HIJJSc-Myc mls-p £: v-Src ijl/fK-p1 (D%B.fy-ynfc>-&X 

fc5> l 
3 . tufE^Ay&UilmfcW, c-Mycit^1KRASggMitfc^ b BCL2mB=f-

ffio 

5. ffjfcJS 4 mtEicO^o 

6. c-Myc^fK-p1 v-Srcmfs-F-Tfe D ^ MfEc-Myc 

mfc t h $ tiZ, li^^imtE 
Ml<Djjfe0 

8. KRASi:Sjtf5-T- £ , PIK3CA^M®{E^ 

9 . iiufE^ KRASm^mfcf-1 Cyclin Dlit^ b <D®.fy& 
tf&XhZ* lf3i<JS8m|Eic(7)^-^0 
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10. KRAS^itfE^-<bCyclin Dlitfs^-iTP63ii 

1 1. Hufaa* A,||)£jt^rts^ KRAS^itfc^ t PIK3CA^Mitfe^ t (Dm 
5, !#^i58mtEf6(7)M£0 

12. KRAs^Hm^tLKBI^MM^t©n^ 
M^3S8mfE^(DMio 

13. itufE^Miiiff^^ EGFR^Mmfc^- t Cyclin DliffS^- t (DWL3J~ 
txhz, 

14. rnjfEffi^«^\ ftikmWAs'fmxhZ, l*^3S8~i3mfEic(0^|fe 
o 

15. iiufEM^ISJW, 

feo 

15mtEic^^&0 

i 7. ff^Si-iem^^^i^mfEfc^&mj;y%m£fotc.W.WMM0 

19. OT^xa^raix /!©©<£> <D ̂  y - ̂ vyjym0 

&i2r5X^ 
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