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tfmAG 1-PB1 (D) mTOR (FRB doma i n) - PB1, F 

K B P 1 2 - P B 1 RXfm A G 1 - P B 1 0 

[@32]77-f-f^y^LtmT0R^V/^l©FRB M 

D 8 0©N3£(CS4[^LT&£^>/^|t (CD80-FRB 

) 77-f-T^«^- \*i—£ LTF KB P 1 2, 

LT P 6 2^>A^ft©p B 1 yRxf&%$y;< 

^fih LTmAG 1 £S^LTft£^>A^lt (PB1 -mAGI - FKB 

P 1 2) mTOR^V/^l©FRBB7^ 

> <h F K B P 1 2£<DM'&%mmTZ:7'<V(*»%mQLtc^ CD 8 0 

$p^£^lTlIt)$ls^JtT£>'I>o M^fis ±p|3CDA;tUK£% fiMCDC D 8 0 

*/fL/cl£H£^L. "F93©/**JUi, LT, CD8O0^lJ[: 

C D 2 L/cip^£^t"0 US ^ —JUA— (i 2 0 yu, m 

o 

[H33] p 6 2^>/^«©PB 1 KPW p 5 0©N^(C 

S^=r LTft£^>A^f| (P B 1 - p 5 0) p 6 2^>A^ft©P B 1 

KPW yzmffttMxfoz P 6 5©C^CS4£-LT&£* VA^II (P 6 5 

-p B 1 ) £s Mftfywnt LT m K 0 2 £ I K BafiDN^cm^LT 

&£*VA£f| (m K 0 2 — I KB a) £%f£%fZ-&tcMti&lZ&V T, p5 

0, p 6 5 RXf I KBai)^^§3iWM^ LT¥0^ 
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£<n©/** 
)U-£, ^©l£H£^U ©A*J14£. LTs p 6 5 - P B 1 

H^©7^-,iU/<-&2 0 yum 

£^t~o 

[i34]mAG 1 ^illr^ftS)i)Cy c I i n D 1 © N^CS^r 

>A^7ft (mAGI-Cyc I inD1) t, p6 2^>A^f|©P B 1 K 

* -f P 2 1 © C^CS^r (p 2 1 -

P B 1 ) p62^>/^l©PB1 Ky^>^fi?^t"e«)5CDK4 

©C3*;(CS^LT&£^>A^lt (CDK4-PB1) <h £fgll^1±/c« 

IZ&^Ts Cycl inD1% P 2 1 RXfC D K 4 3 

£{!l©/^l4i* -t©inH£^U ^©/^JUi* 

0S,h LTs C D K 4 - P B 1 ©ftfey (C P B 1 ©<^£fgIl£l±T#*/f L/c|£ 

U £<!J©/**Jl4i, LTs C D K 4 - P B 1 ©ftfey (C 

jfe©^ >A^ft£S^rD K 4 L/ci£H£^ 

fo JU/<—tt2 0 jLtm^^fo 

[HI35] mAG 1 'J >©C^(CS^r > 

J| (Ca I umodu I i n — m A G 1 ) hs p 6 2^>/^f 0P B 

1 KPW >£fl¥#rfcMfe"C£>£M 1 3 ̂ 7°^ K©C^(CS^r LT&£* 

1 (Ml 3pept i de-PBI) t £fgIl£l±/ci|fflJ®(C£lNT. tlJU:E 

^'JVM'MI 3^7°^ Ki)^ft§^TP4iW^ 

^f^It £ <h L ^ 

£#^TL/ci^£^1"lMtB¥E"e^)^o ©A^JKis 

JP LTfr£> 6 0#ti©«£^/TL/ci£ll£^U £{l!l©/**Jl4i, 

$>»JPLTfr£>3 0 0#ti©|ffl^£#^L/ciSm£^-ro m^(D7,^r-
jU/<— (i 2 0 ix m £^t"o 

[H36]^^>A^ft<h ITmUkGI 'J >© 
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C 7^ (C raJ-n LT (Ca Imodu I i n-mUkGI) 

p 6 2*V/^ft©P B 1 KPW 1 3^7°^ KCDC^ 

(M 1 3 p e p t i de-PBI) <h£3§Il£l± 

'J >RZ?M 1 3^7°^ 4M 

LTWfe-e$&fr¥?fr&frtifLfc&m&&T3MMffiwn-e$>&o m*s £ 
CD A* 

JU&s OWik(DmM^:^etcm^^to HI 
tp(DXtr-Jls/<-&2 0 jum^to 

LTPKC i o t a^>A^ft©p B 

1 KPWX Mm AG 1 £ p 5 3©N3*;(Cl^LT&£^>A^lt (PK 

C i -mAGI - p 5 3) <h, LtDGKd 

e I t a^>/^l©SAM KPWX StfmAG 1 £ M D M 2 CD N ̂ (CS4 

^LTft£^>A^lt (DGKd-mAG 1 - MDM2) 

J^Cis^T. p5 3^MDM2^0^>/^iriffiI^ffl^ 

. £{U0/**Jl4i, 2 h <J >-3mani<DfflB&&fttffLfc1li£m&&Ls 

(Z)A*J14£% * h U >- 3 LTfr£> 6 0#fi©ilffl^£^/TL/ciSm£ 

^1"0 —JW<— & 1 0 yu,m£^f (i-MTs IH^CD^IBtCM L"Oi 

„ HI 3 8 ~ 4 5 (C <13lNT r^HT'ifo •!>) 0 

[H38]P KC i -mAGI - p 5 3 <h, %m4kHt%:^TZ>$ y^tWt LT 

T E L^>A^f|CDS AM KPW X MmAG 1 £ M D M 2 CD N T^CS^ 

LTft£^>A^lt (TEL-mAGI - MDM2) £%f£%fZ-&tcMti&lZ 

is^T. p5 3^MDM2^©^>/^iriffii^ffl^ 

L T¥0 X $ £ ^ 9 fr£L /Ci£H£^'t"IMIs^EtfeSo 

[H39]#M'fbtb£;^t"'2) ̂  >A^Jt<h LTT ankyrasel ̂ >A^Jt 

0SAMK7^X StfmAG 1 £ p 5 3 CD N^CS^=r >A^lt 

(Tan ky rase — mAGI - p 5 3) ts ~b $ y 
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l^ltPKC i ot B 1 KPW X RXfmAG 1 £MD 

M 2©N^CS^LTft£^X^|t (PKC i -mAGI —MDM2) t 

p 5 3^MDM2t0^V/^lf|ffiM^ 

. mmw&zmmt ezm'Mz^ 
mxfo&o 
[H340] T anky rase-mAGI — p53<hDGKd — mAGI —MD 

M2£%f£%fZ-&tcMti&lZ&VZs P 5 3^;MDM2^;©^>/^iriffiI 

mmw&zmmt ezm'Mz^ 
WfcWMX&Zo 
[H41]T anky rase-mAGI - p53<hTEL-mAG1 — M D M 

2 £%f£%fZ-&tcMti&lZ&VZs P 5 3^MDM2^©^V/^iriffiIlt 

m*s mmw&zmmt ezm^z^ 
Is^^T &> 5o 

im42]%mikHt$:^TZ>$y^tW£ LT D G K d e I t a^>/^ft©s 

AMH7^X StfmAG 1 £ p 5 3 CD N^CS^r LT&£^ >/<2M (D 

GKd-mAG 1 - p 5 3) ts P K C i - m A G 1 - M D M 2 t 

•tttcMl&lZ&^Zs p5 3^MDM2^©^>/^iriffiI^ffl^ &MW 

&*mm£ LznMzzz>frz?fr*ttffiLtcmw:*^TMfi&.&wnz$>z> 
o 

[H43] DGKd-mAG 1 - p53<hTEL-mAG1 — M D M 2 <h £fgll 

•Z-tttcMl&lZ&^Zs p5 3^MDM2^©^>/^iriffiI^ffl^ ^ 

^ o 

[^44]#fi-fbfg£^-r£*>/^ft£ LITE L^V/^1©SAM KPW 

X StfmAG 1 £p 5 3©N^CS^=r LTft£^X^ft (TEL-mA 

G 1 — p 5 3) ts #mlbt££^f V/^Sih LIT a n k y r a s e 

1 ^V/^1©SAM KPW X MmAG 1 £M D M 2 CD N3*;(CS^ LT 

(Tanky rase-mAGI - MDM2) <h£fgl!£l± 
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ttmmt LxnM-ez 
[H45] TEL-mAGI - p53tDGKd-mAG1 — M D M 2 <h 

*o) O 

mmzmmtztcsbmrn 
[0029] uTs t/c, TIE 

^ilgtCfc^T 1^0^1-^*11 (CM LXI&S x^M(DZ. 3b^l\ 

miJs *W%±W*lb. 
[0030] 1 > 

*m8(D$ztc&)(Dj5)£(DW i 

frfH CDS4^>A^lt<h, 

tail (1 ) 

fulEilfflJ®ft(Cim£ig 1 ©S4^>A^lt<hig2(Z)S^i^>A^lt<h(Z)^ 

tuiB^^ro^aitCcfcy, mi ®^v/^i^i2©^>/^it©i 

(3) ^ 

[0031] &5&©mfe0yi~i 2(cfc^NT^-rai'j, in 
>/^ls #fi-fbti£^f i ©S4 

m 2 <Dm&* >/<?M£&s M®filz&m$-&fc5UZM®lzmALfci§'£lz 

&i*Zs M 1 <D#>/<$M£M2(D#>/<$M£fi<ffiE:ftHTtil£s #mlb 

ztiizAvm&fy* 

?Wtf£iL&llz£'£fa&J&$ U S4^r ̂  >/<?Wlz$£ti&My6# >/<?W 
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miRt?2 mm 0 

[0032] ^^BlUCis^T r^>A^ftj yit^7°51 KiS^r(C 

etctf-o X, ^±^<D$yrt 

^t)Q>2>XlJ P^7°51 

So $y^?M(DMfr£ LXte, lJ>&4ks 

S"NMb* 7°U— Mk ^f^—ji/^f^—Mk) * p<?JMb* 7^3-

Mk. n-kT^Wb. SUMOjb. th'p^r*/Mk. 7$ 

o 

[0033] rfn rH2©^>/^Sj 

. mmm%\%\tietc^vf\m(D$yj^owikm^z>z.tifx^z>0 t/c, m 
1 (D$yj^VW£W,2.(D$y^VW£l&^ti:-3X^X$)& <. in—-C&OT 
£<UN^\ ~1 2&tfJ;b&0!J1 *fgB£© 
^tCcfcn^ *%i&&<nMxi*z>tc 
to* % 1 (D$y;<<7W£B2.(D$y^<7'lg.££)<^\—cDJf^r 
ic, <fcy^ffl-e&£o 

[0034] *fgB.mcfrfr& rn 1 0^>/^l^i2©^y/^1^0SMj (C 
(is f§ 1 (D$ y/^VWtBZoit y/^VWt 
omzflKD#? {*yww. mt, m* mWs i&^ik^m) ZD-ex 

[0035] \&m.\kMikM-t%$yw%\ &. %mw%ftmx^z> 
$>j«7wz$>ti&£<ftizu$k&te^fi\ 
£<fc y *il±l L1,IN <h IN 9fil£. 3MJ^±0#M«l:^l.y>/^ 

£§•?£>£ ££#$?£ IA\, £©J;9&#fi'fbti£^'f LT 

P620PB1 K7^X TFG0PB1 h7^fX P K C i o t a CD 

PB1 h7^fX TEL0SAMh7^fX DGKde I t a©SAM h7 

•i yRXf T anky rase — 1CDSAM K^'fV ti^hf £> tU Z-tlbO^ 

iZ&l^Xl&s ^%B%(Dl5}i;lZln^X^MW 

j^^^y^aiu^tN^tN-pti^ANe). P62©PBI K7^>Auy^tL 
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[0036] p 6 20PB1 TFG0PB1 PKCiot 

a®PB1 TEL0SAMh7^fX DGKde I t a0S AM 

-f anky r a s e - 1 ©SAM 

i3^y#^: 1 

[0037] (07$yitra&s 

x (tftt>t>s #xxft(c) ztcA&mzmmz&xtzzt*, 
x$Zo zn&vtz&mfab* #M^btg£^u 
WRxfW2(D$yy<?wmmftmLtcm^izs &&J$ 
t Z ttlt £ M t £ PS y s *fgBJ3 (C a IN •T IN & o t tfX $ & o 

[0038] *fgBJ^CjbNjbN£ rmw>wm &s &ft*f%T2>Zt<DX%2>$y/<l 
$MX$)tlli££ < s 00*. •^M'f*/7"1/$ yj — > 1 (monome r i c 

Azami Green 1 % mAGI) , monomeric Umi 

k i noko — Green $ dp 7 Z| — VJ— X mllkG) , m 

onomeric Kusabi ra — 0 range2 (^m{* 0^ 

U > 2 % m K 0 2 ) % monomeric Ke i ma-Red (•P-M'f* 

h\ m K e i m a % mKe i ma-Red) , monomer 

ic Midori i s h i — C y a n 1 (^m{* $ K U 'f — :> T7 > 1 s 

m M i C y ) % monomeric Kusabi ra — 0 range 1 ( 

0 "tf tf ̂  ̂  U > ̂  1 s mKO 1 ) , monomeric Cherr 

y 'J — „ mCherry)% FusionRed (71-^3 

>b'y h') , Dronpa — Green 1 ( K • > A — ^fx)~ >K DG1 

)% Midori i s h i — C y a n 1 (^KU'f'v — ^/VK MiCy 
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1 ) , Kusabi ra-Cyan 1 (•£ +7" t? ̂  K C y 1 ) , 

dimeric Azami — Green (AB) (~ f U — y 

(A B) , d AG (A B) ) , Kusabi ra — 0 range 1 (•£ t? 

K KOI), dimeric Ke i ma-Red 

-f 7 - 1/ y h\ dKe i ma, dKe i ma-Red) , TGuv b 

mi&<D&mikm*mtz*ywn£m&-z-&tcmz* m i 
tf!IS2©*V/^ft©4IS^E©&fa£Fp^;br^ (l^rJf£) 

J$L^<¥-mW^%$y^OW (mAGI, mUkG 

, m K 0 2, m K e i m a, mM i Cy, mKO 1 , mCherry, Fu 

sionRed, DG1 H) iffyf L <, mAGI, F u s i o n R e d 

ct^tK, mAG 1 #££>£$? 3ilA\, 

[0039] &&, mAGI, mil kG, mK02, mKeima, mM i Cy, mK 

01, MiCyl, KCy 1, dAG (AB), K01, dKeima, T 

Guv, mCherry, FusionRed JktfD G 1 (i, 

: 1 4 (CHE®©/7$ JWiW$\\t)siot£Z><'y >A^Jt, : 

1 6 (CHEUSC©/7 $ y •. i stcHE^©/7 

$ 7 £>&•!> <£ It, G e n b a n k T^-tZ'v a : A B 2 

o 9 9 6 IB^S^ = 20 

(ClfllifcCDT7 $ 7 £>&•!> <£ It, Ge n b a n k/^t^a ># 

§:AB1 28821 V/^ft, G e 

n b a n k 7^-tr^a : A B 1 2 8 8 2 2 7$ 7 

^S, IB^S^ : 2 4(C|E®(Z)7$yitlB^^^^^^>/^», Genb 

a n k 7^-tr^a >S^ : A B 1 2 8 8 2 0 7$ 7£> 

G e n b a n k T^izi/a : A B 2 0 9 9 6 8^ 

/E:^ tl%> I7 $ IHIB^LI t>x <Q &•!> 9 y y7 ft, : 2 6 (CEE1®6(Z) T7 $ J 

%*&%>$ y> WW. G e n B a n k 7 Viz*/a : AAV 5 2 
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1 6 JfflEMfrhtaZQy'WW. IB^U#^ : 4 CUCIB 

WL(DT$ J @£gB^J/f)v£>&£^ yji^MRtfG e n B a n k T$-3 

: BAD 7 2 8 7 4 7$ 7 $SB?!J>&N£&&* 

[0040] ("T^b^, # 

AXftlC) ISL#l)o t/c, C0 

£;:£#-? £ a PSHK 

[0041] £fcs mij&<DMftf>/<fn<DW£>''JlZ% ik>7i7 

(7*0) 5 (phot o luminess 

ence) 0 —Jfr% y s < <7 MMkMT & it¥ 

Rfcizk-DTs fs^ast®®^®]jia£tu i® ot) £frr£0 

m%$ywn£fc¥f£wywn£izmmto 
izmuexi^tcisb, *f&mz&^Ts \k^%%$yw%ib®.m*swi-zti> 

o 

[0042] T. flUtfx Jl/^>7 

f0&I^<hU, 7°PP<;tf NanoLuc (g 

&F&H. N I uc) ;bv7x^--tf (7°PP<^tt^ttM) . 

717 — if (Gauss i a I uc i fe r a s e % Chem. Sc i. 

, 20 13^, 4#, 14 3 9 5-4 4 0 0^-^ #R§) tfmfbtlZ* 

[0043] *%WlZ&\,^Xlts ±7&<D%$b$y'Wn<0tt< 

JL^JV^r — ICJ: -z>Xs %k%*? y It A*U?i$i/j£ (%) £th"3\ # V ̂  

St^U^x^-ii£(DMn$y^<?M tf- J - =?y$y (Nano-I a 

ntern)% Nat Commun. „ 201231 2 6 2^ — 

v mm timum&o 
[0044] £<Mc\ Mftty/WWcofttoViz, Mft&mizftmtoiz&<£T&fy/< 

o V/^lt£M^CfgIj!£l±T£^ 
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nftfyWW£ UTimt&z 

(DmteX, HaloTag (7°P P< ^We>tl30 

[0045] r^ 1 (DE&n$ >s<-9Wj LZ&^Ttes 

. i2(DM&$y 

wntagg# (mmwti) mmtkmrneu^rnVs 
H 1 ®$yj>'<#MlzrM 

SZtiX&Z&CDXfo-iXixkK, Ml (DfytfWs y<tM%.tfi 

^w1kflZ%:^TZ)$>ys<$MlZXm'n^tlTtj:&:b(D-£fo-3Z:bJ:<, #fi 

4bm&&T&*>'<?w. mi <D*y/s?nx.v(Mft*y'S?nizTm'&-2 
tir&zborf-e&vrb^Ks *ik%$yw 
ft&t/fg 1 <D$yrt<7WlZTM&-ZftTte£:b<D-Z$>?T:b£<. &%$y 

ww. in ®$yw%'Bctf&m.\\M*:Mt&$ywm\lzxm-&-$nx 
&zt,<Dx$>?X$J£<, Mft*y/ttWs 

tfM 1 (D$y^0WizxMk-n-$tixt£%>t>(bxfo-3X*>&^o 
[0046] *3§B.mcfrfr£ ^2(Dm^yWW\ IZ&^TIZ, W,2(0$yWW 

RXf^wlkstt^t&t y«7W*^ft>. w.1 <DM£$ yWW£<D£z'£fo 
m%m&) &mfcm*mtz>*ywn&s % 

2<h$yW%<bN%* C^o^ttUcS^r^-frTt%tcs 

#<fcy&tbL^<$&2<DM'&#ystMiZs S^IZM 
%$y/<<7M%*3fcM%n$y<<7Wx$)&z.£i)m£ ui^ (in 2 0m) 0 

%fcs &ft*y<?nizs m&*y<?n<DNms C^CD^^-^U 
< iffii, xizm2(b$y/<?nRtf&mfc&&tiTz*ywnofflizm 

o M2(DMbSty;<$Wzik£ti&&yc$>yM£ 

B1 <DBafy<tmiz$£tizMft#y<t 

Mtfw-fDio-c&^xtJ: <s mte&toxfo-? $yw% 
M1 (D$yWMRV:M2(D$y;i 

?n<D&*(DfflB&Ff3M&G>&fc&&3frv$z£^ ?&&&%* m 
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> / ft (c -a t ti £ ̂  % $ y t W ft £ B 2 CO St$ y / it ft iz # £. ti z> ^ % 

£tcs z.(D£?lzft%pi 

(^6#fj&) F*3SBlcTimi^lJg"C#£U $¥Mizm£ 

fa £££&££:&. F R E fit, Z(D£ 

9&*I^ ®fHbfH±"f FRETX(^«WI, 

•b&tts%>z.t.iz&v% tywnmfaM.ttm*n 
Mtzzttfvsffittez (^^MUC^-O^ myt* t-vyf&ft 
(12 7 0) FRET £^P^i|X<hEgiJ UTII$fflT^tcSblZ] «X^ 2 

5 (1), 67-69, 2006-01 #§>) 0 

[0047] \% 1 (DMSty^tW} Rtf r%2<D8&&$y<tWl IZjSl^T. %t 
y^tnmtDm-gtt, s&w&fcGD-c&^T =&<*<, v yti-xux^-^t 
-^ v/^ ILt ^ 11 J: t/c, (^fff 
£) ©^^PMu^^Psy. 
<U\ ccoif^K ffi©/fifgf£^>/\0^ft&s 

imMs x&. n®^>/^igu<(ii2 0^v^ 
*fs. esfttcx 

ffe©«t&t£* v/^ft£ UTtt&lcfrJ 
PS tt & <, *fgB£ (c ^ ^ ft (cL /c iNftlfg (c j& i; T m&m 

L"Oi> Myc-^(tag) ^V/^ls H i s~tft 

y/itW* ^^<?)l3~y (HA) ~tttl//itWs FLAG-y^>/^ 

t% (l^^x Sigma — Aid rich }±) % tJlt^^y — S — h 

7>77i7-^ (GST) $ yWWtfmf btlZo 
[0048] mn&] t LT(i^(c$ijps«^<. mmmxfo^Tib£ 

<s m*mm (HEK2 9 3IE U2 
OSlfflR He I a$fflj^) , HMfflJS (S f 9«f0 . HME ®S 
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. t/cs mx 

(0U3.1& m KtSDN AtW,2(DM$ 

— Kt"£> D N A ttf&XtStlT^Z 

t/c, 

a t m- (Dmm izm AX $ -tt & ^ ̂  tc & & n& * »-e & ^ T t 
<U\ ^UT. d©<fc9^Ji^ t-f 

mte&mmmvty^tnmm^wmibm-MT%z.t 
tfpSMtteZo 

[0049] M^$y^tM®mB?.Bji&folZ&ttZ>%m&s — m^(D% 
i"e&^tt.«t<, £i\, MSfyVtw(DBBiz 
&l1Zf£m&s &j&<D*%BBizfrfr2>'<t*-%miBZMmizmXT2>z£lz 

mmtzwt-z&xtz'jkftHD^fetis-ciz. m 
i»(c^Lt(t >j^7i^>a^ BE07L&, •; 

, DEAE-T^h7>^ (7fV l^V^'NUT. 

s , vr£•'Ty*Jz.<7*/a 

£/c, MMM&lCftOTte. /<drzLP-t7 < JU7.£frlfB L/c^)i 

B?U£, ^u^;£^we>ti&0 t/c, i#s(c^LT(i. mm. 
B^^7L/is X 7 x P 7 -p X h £> tl&o ^<Q(CN AIM 

MlCttLTli* £&*>av£& (0!la.l& i^b^JU:^ A;£, Mk)V¥Vt L» 

/i) % 'Qtl'So 

[0050] t/c, *fgB,mc£^T, S4^>/^lt(£>fu§E»ft^(£>3lA&, 

T?& tu£«©ffi§l(c-n >b-t±Ti&t&sa ©#&£jiiR u T ft 9 ^ «h -c $ * 

0 UTti. 

"7-r^p-r >^x^>a y&ttmibti 
^ o 

[0051] ^B^tcaiNT^ai-ri) rgftllfj&J *3§Bmcfrfr£^>/^ftP^@ 
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ra4"n"t V/\ t <£ ~z> ~C^'•'{*(<-'3 ^ ft•?> !s! 

ft*v/^ft©im®S©j§£<btf£i;£fc©-c&y. ra^H 
"£'#££ >A y7S©^;7lc^Sct y t i^lN!s!7lc^S£;^t"•!>% II 
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A^ftM^^v/^ft^frfn i2(D$yjiV 
WRXf%w4kst%:^T&$y«7W%:<ahsW,2(DMS$y«7W£(Dfim%: 
mmbtc (ii 0m) 0 AvmftMiziZs ztib2z><Dm&*y<?n& 

Mi <D#y<tW£B2<D#y/<tM£ 

tu ztilz<l:''JM'n#>'<?Wtf£iLKllzg'£#&]&$Ls M-n#y<?W 

[0136] fit, p 6 2*>/<?n<DP B 1 K 
jtsO&miRLs Mft*y<?M£LTmm#T+F$?'J-yi (mAGI 
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&tfi© U B 1 <DM&# 2 <DM&# >/<?W<D 

MJ5IZ m A G 1 t ft T ̂  £H*§(CT, **i§IE£?r o fc (HI 2 #BS) 0 

t.tcs m A G 1 (D%mz&^z&, V/^1?:3-KU =l K> 

^rtMbL/cDNA (human i zed — codon monome r i 

c Azami Green 1 % h m AG 1 ) ?:SUfco 

[0137] t/c, dCD&SElCfclNTtt, H£y (A P 1 9 0 3X&A P 2 0 1 8 7) fa 

mz.£Vfr^2mi*%ftMtz>ztmnt>nz^z> FKBPI 2 

(Dfy/ttWtftVs £fcM 1 
t/f§2(Z)S^i^>A^ft&^] — CD^>A^5t<h&£0 A P 1 903f 

ia^ija^nsFKBP 1 2mmMiz-D^x 
IZs TIM CLACKSONf), Proc. Natl. Acad. Sci 

. USA, 19 9 8$, 9 5i, II 04 3 7-1 04 4 2^-i/'#I©^ 

to &Ttz*&&$k*mmt2>tctb<Dttmjkxfi5fc*^To 
[0138] <p P B 1 - h mAG 1 —MCL i nke r RXf p hmAG 1 —PB1 — 

M C L i nke r (b*feW£> 

^i^mz^^Xs y/iow-frb 
&£>m-n * LT, p62^>/^l©PB 1 KP<-f >©C^Cm 

AG 1 JkMSeXt&lz*? y J^J7%J9 V (PB1 -mAGI) t, p6 2^> 

P B 1 KP< -f >©N^Cm A G 1 LT&£ ̂  ^ ( 

m AG 1 - P B 1 ) 1 - (pPBI-hmAG 

1—MCL i nke r phmAG1-PB1-MCL i nke r) £ fE 

iLfco P B 1 -m AG 1 £=l— KWUfr£>& 

•2> D N A (I3?U#^ : 2 8(C|E®07$ 7>A^lt£=l-

Kti>DNA) ©»(C, h£l3L/cl3?U#^ : 2 7 (C§E*6© 

KWUfr£>&3DN A^Al^Lfco Ztcs m A G 1 — P B 1 

• — K"3~%> 9- 0 U ̂  51 KI3^Llt)xD N A (13 ̂ JS"^ : 3 0 (CHE®©77 
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-f h£l3L/cl3?U#^ : 2 9lZ$m(DZ<7 \y^^- D N A £ A 

iMlfco fit, C0«t^at#f>nfcMDNA^Nhe IMA 

g e I (CT«U m i;frJPS®f!ilcM^fe1±lCT4ra L/c p hmAG 1 -

MCL inker (Amalgaa (Cjf At" £ d. £ (C <£ ^ % 

p P B 1 -h mAG 1 —MCL i nke r M phmAGI -PB1 -M C 

Li n k e r 

[0139] <p P B 1 - h mAG 1 —FKBP1 2 

/%IZS fulECD® ^ ftllfc pPBI - hmAGI -MCL i nke r 

l\ (PB1-mAG1^lfcFKBP 

12^mm zm^^ztcisbQ^w-zftmetco ttat>t>s FKBP 

1 2^S{*£=|-FtZZtlsX? KWUfr£>ft£D N A (I3?U#^ : 3 2 

KtSDNA) 

»®H+M K^i3L/ci3^s^ = 3 1 

D NA^AlMlfco t LZs mbtlfc-SmD NA^EcoR I MX h 

o I (CT«U HI i;*g||©M^to1±(CTMiILfcfu§Ep P B 1 - h 

mAGI - MC L i nke r (Cjif At" £> H £ IZ J: V s pPBI-hmAGI 

- F K B p 12gm#&mmLfc0 

[0140] <«*« t A> 

)XiZs tulE^ay^ML/cp PB1 —hmAGI —FKBP1 2^S{*£ 

H E K 2 9 3«(C>IAU >/WW 

%t\ HEK2 9 3», 10% FBS (E 

Q U I TECH ttM) M 1 % - is U > • X h l> 7° h VT *> > ( L i f 

etechno I ogy ttM) IfcDMEM (iff^JUZI — Xs S I G 

MA ALDR I CHttl) (CTi£#L/c0 fit, mfc^AOfu B (C, 

Z(D£?lZlsZi%metcHEK 2 9 3mm%80 K ( 

Nuncftl) (CSfflLs 1 0 JiJl&tc lJ 2 0 0 ix L (DtaWk^ZZtaWk^kft 

•otc o )X^SZ\ Opt i MEM (Li fe Techno I og i es %tM 
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) 1 OjxLlCpPBI - hmAGI - FKBP1 2 MMW 1 0 0 n g 

Ls *9 —#7 x h h7>X7i^>a (Tu rbof ect, Th 

ermo Scientific ^ 0 . 4 yu, L/ctils H# L/c 

o fit, 0 OML^Lfcll HEK 2 9 3«C 

MU 2 0^f|^iUfco 

[0141] <«©IEfl> 

L/c H E K 2 9 3 I X - 7 1 ®J£JMis 

tf'j mftisyXo^m •• 2 0IS) ^ u-MGFPHQ7^^ 

*9- U'J>/W±M) MO RCA-E 

xttM) *m^zmmetc0 FKBPI 2^S<*©*^2S^M^ 50 
0 n M B/B*^ y-r U If— (A P 2 0 1 8 7, B/B Homodi 

me r i ze r% $ tl tt±M) SrigifelC^JP LTf^I L/c0 t/c, H 

[0142] ® 9 iz&Ltc&mfr WE bfrftmvs 
s Mft*>?i-MAM®nizfrWiLr®g$tifc (i9 Mmmmmm 0 

^y»3 

&y (i9 11^©®##^) , 7 6#miCttB£ 
(i9 £<u©®& 

#M) o etctf-ox, ^SE^mtCcfcy, ^ixtt2ic^t\ 
tz>$ywnjkifiik%$y'wnfrbtiiz>$ywn$<?ttm etc$k%: 

$%tzs moiz^tm^Js X&BBIZJ: 
tll£% R K B P 1 2%m#<Dfct 2m#BJ$&s 
^ ̂  (cT^^-e $ ̂  ^ 10^ ^ /to 

[0143] Ub&flJI) 

$y;i$WRXf£SWii§$y^<7W%:<ahsW, 1 CDS^r^ B2(D 
i9 y/$<7WRXf£Mikffi%:^T2>&yt$ y^tW^-stlW, 2 (Dms$ y/W 
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BS) 
/v\\/ O 

[0144] ?ZVs fu^©FKBP1 

tu^©^«yMztmvmmttmtzz-t-zs *f%w<o 
tiz L/Co ic§Ei&©&di&£*t^-r& 

fc #> © UUJktfJj ^ 1~0 

[0145] < p P B 1 - F K B P 1 2 phAG—FKBP1 2 

iztmo^&mz&^T. LTP 6 
2^>/^i®PBi vt^y^-mRL. tLtc&m.{kffi%:mT%{&%*yrt 
^l^LTAG %m$Rl;s PKV^tlh^LfcAG^P-KtSDNA (h 

AG) %m^tc0 

[0146] fLt, p62^>/^!0PB1 K7^V©C^[CFKBP1 2Ifift 

vtzzgrnw#— (p P B 1 - F K 
Bp 1 2^mm ^j^"F©jiy(C^ML/C0 TFKBPI 2^mw 
• — K"3~^>9- 0 U ̂  51 KIB^Llt)xD N A : 3 2 (CHE®©I7 

$y$BB^jfre>&£*v/^ft£=i-K-r£DNA) ©»(c, mmmv-
-f K^IBL/clB^S^ : 3 1 izmmoizt [st?- KWUfrP>ft;z>D N A£A 
iMlfco ^ LTs NA^EcoR I RXfX h o I IZTW 

Iff Ls |W]i;*|#||(cM^to1±(CTMiIL/cp A s h-MCL i nker 

izmxtzztiz**'). PPBI-FKB 
P 12m.m&*mmLtco 

[0147] t/c, AG^V/^1©C^(CFKBP 1 

yjiOW^k-1- K"f (phAG-FKBP 1 2^S{*) 

tulE^*i©^)i(CT. p h AG-MCL inker 

^P/rM) (CFKBP1 2^S<*£=|- KfS^DN A^jfA-TSCl^tCj: 
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yfiiiL/co 

[0148] t/c, Z.(D£o (C 1 0 0 n g 1+ 

2 0 0 n gMSLs 1 £§Eii©<^J]&i&^£»{5?$A>;Rtf<«fflJ]& 

omm>tmmi5)£izx. ii£yMtum©«mc&«•&mytn&HH 
L/Co 1 OlZyjkto 

[0149] ii 0(C^t®y, F K B P 1 2^> 

tc o £££y^JD&6 Q ft T 

is -iTi^tco LtctfiT 

. i^W2 0 1 3/0 84 9 5 0^C§E*£©;^Uy 
is '>&< £&fcIE2mfaJfM¥i]fe(D®]^(D±-?&Mtir^ZZ£tfB}lt)fr 
\,Zt£-otc o 

[0150] (^«y2) 

9A\ 2fite©a?$mc]&\izm$tt 
zfrz?frz&m.[stc0 

[0151] fu^©B/B*^/p< "J+f- (AP 2 0 1 8 7) (C <£ y £ tu JFM 

^tlSFKBP 1 2$yjiO'MMmW(D-fo=£ 2mmts B/B^tvisiLT7 

^KU^fVKCB/B Washout L i g a n d, ^7'U t 

) iz&^rmiM^nz>z.ti?!mbnr^z>a j^mc^-r 
)i(CTs fulE^IIE^rfT^ tc0 

[0152] <PB1 - hmAGI - FKBP1 2ft ZMti&fDW 

fulEp PB1 —hmAGI —FKBP1 2^S{*£H E K 2 9 3 «(C>I 

A U (PB1 —hmAGI —FKBP1 2 

mmm ^'\mmz%m,tum^my,tc0 t&t>t>. 
2#ACDftJ0 H E K 2 9 3 5mmf^^>i (BD Fa I co 

nttM) (CSfflLs 1. 5 m L ©fulEip#>S(CTip# L/co fit. Opt 
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i MEM (Li fe Technologies 1 00yu,L(CpPB 

1—hmAGI—FKBP1 2 1 g U # U 7 x £ h (gji 

FS*I) h7>X7i^^>aViti (Q I AGENftl) £1 0/iL»l 

/cm, a#L/co mzmm^QoofjiLtmsLtcms HEK29 

2 0^iUfco "ZCD'&s 5 0 0 M g/m L ©&]££& 

£<*:9(CG4 1 8»JPU £ £>(C 1 L/c0 )Xl^\ £#L/c« 

£ h U 7%>>}^-eiiJitU o. 5i/'5i^i:ft5J:^:G4 1 8 (5 0 

OjLtg/ml) £#fri£#)fcTltfKL/ct£, 9 6 £ x JU7°U-h (CTi£# 

L/co fit, i£-=l • --£ffML/c«£Jj£*i£#L/co 

[0153] <«©IEfl> 

fu§B(CT®IiL/c, PB1 —hmAGI —FKBP1 

i iz.mM,(Di5)£tm§(Di5)£iz.TWi^Ltc0 t/c, ^ 
5 0 0 n M B/B*^y 

* 150m z. 

(Dmmiz&^Ts tuiB^wy i mmzs FKBPI 211^^21^ 

Z> Z t (ci; y L/c 

o 5 0 0 n M B/B-^v^n^ MJffV KfegaJDU 100 

!®0tft(CLiHi£l3tf§L/co tf'bti/cism^i 1 Uc^-To 

[0154] <mmm> 
tuiB^)i(Ci;y^0tft(CMf^L/c®#^, i cyllSSIf^^A (h 

t t p ://i cy. bioimageanalysis. org /) CD7> 

MtHH (spot detector) L/c0 ^/c% 

fHCT, (#) ^Xfl^U 

©cl:|©^:71c^S;&'nI+L/c^ii^ Y$S<h Ls y^7(C^L/c0 spo 

t d e t e c t o rlC<fc£Mrtt, (&4M&E&) 

CD <£ 9 (c iz y -f--f > f L T fr o fco 

7° U 7°P 1z y :> > ̂  ( P r e Processing) :^Ls 
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M (Detector) : KMO £*i!±! (U DWT 

Wave I etDetecto r) % BtHjii:l) t ( 

Detect bright spot over dark backg 

round) % 

MJ^RT JU (Scale enabled) : 7^*7 —)V 3 % M-fit 

5 0o 

1 2(C^-To 

[0155] ii m 

titc (ii 1 (ommmm 0 B/Bfr^yj * w-zmn 
LTA^9 (ii 1 

m^^©®##0s) o 

[0156] fit, B/B^tyiy=L7^> Xn^(D^% 

(ii 1 mwmimm) 0 t/c. 
ii 2(c^L/c^7fri^ m$ttZZ£tfM, 
xixtitcztfrbs *%mz£^x, 
. &£££yraHcj&v,tc$ 
Xr*Z>Z.tt)imbt)HZtci:-otc0 ii WC^I-jfiy, ;fc3§B£UC <£ tU£ 

, FKBP 12ii»t2iMMM'^^ ^(Dmmttmmpim 
iaX$>ZtZ?><DMJ!&WPMZT$}MX%ZZt*,n%bfrlZtii?tco %tc, B 

/B/tty^ u+f-»JPL/cSmT\ 

^iJPHU©^©^© 1 . 9fe-eS)^/cd^ 

ittMi ($]*.&\ 

fg£ L /c <h ¥0^-e $ Z> Z 1B£ e> tHZ ft tco 

[0157] j^LtcDiiy, ^B^tCcfcn^ 

iz & w- & qr^ft &^fb £¥0 %-$ z> z t tfv ^^>z 
tbBRbfrlZta^tco t/c, 0#^*£®lcm\ SPgfttC^^^liiJPXtt 
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2>Z.t:&-Z:$2>Z.ttfB%P}i)HZtj:?t£0 ££>(C, *^B|UCfrfr £!&•••* >A 

<PW^B^zmx\^s y W 

tcZ.t-frb, fu§ES4^>A^lt(C"atti£^>A^lt^yMJ^tt^;& 

&i\$#iHs§£ titco 

[0158] (^»y3) 

*fgB^iz&y, *^#mmmt,¥mx$&fr£vfr&yLTiz^Ttt®x. 
Zfj5/£izX^11L/to &fc\ ZLCD&SEtt, pSS^v/^iro^f#!!*! 

LTtT-^/c Y o k o I t a 

h a n a^ J Biol Chem. , 2 00 9$, 2 8 4#s 8§, 5 

15 8-51 64^-i/ #BM(DZ.t) o 

[0159] <p h mAG 1 —PB1 - p 5 3 RXf phmAGI - p53 (D{^U> 

p 5 3 £=1— KIB^y (N C B I RefSeq 7^-fe 

V is a : NP 000537 (CHE®© ~F $ J lUifl^Ll Av y J 

(D 5' m$tiJkXfi3' 3«(C, £-*Bam 

H I §^IB?y&tm±=l \*y£ Not I sSsg&EB^JjWJD 

KI3^^:ISI+L/co fit, ^ 5* U 51 K Ifl^J A^ft^DNA^ Alp 

j$u BamH i <hNot i jbtc&s in 

X MH L/cs phmAGI—PB1—MCL i nke r phmAGI — 

MCL inker (Amalgaa m^|®^£t||i) (Cjf At" •& d. £ (C <£ y % 

phmAGI —PB1 - p 5 3 M phmAGI - p53 ̂ #llfc0 

[0160] <pp53 — hmAGI - PB1 Rtfp p53-hmAG1 (D{^U> 

P 5 3$yjWW<DN-&\,z$yjWW$<7%M?Z>$&a$yrt<?W%^ — 

Kt"£liu§E%l%s<W-(D{&s 0%\Z$ytW%9Vii:M't%>$k&9yiW 

5t£=l- ^T(C^1"^)i(CT^ML/co 

[0161] p 5 3 £=l— K1"£fu§E^rj5£D N A A^it±=l K>£P&^/c^r 

^DNA^BamHI^Not I £Xty%rL/cti, IH i;$iJPS®^©M^Jb 

"ti" (C T MH L/cs phmAGI—PB1—MNL i nke r p h m A G 
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1 -MNL inker (Amalgaa (Cjf At" Z>Z.£lZ<k 

y, pp53 — hmAGI —PB1 RXf pp53-hmAG1 

[0162] 

mmzxnmy,tc%m,^o^-^mxtum£ LTU2OS«« 
Ls %t, Z (Dmm% 10% FBS (EQUITECH *±M) RXf 1 % 

'J > • X h Is 7° h > (L i fetechno I ogy ttM) 

iilfcDMEM SIGMA ALDRI CHftl) IZX 

ip#L/co fit, ^ACDfuEUC, ZtlbW^^c^ b mm 

T1 -f 'r>i (BD Falco n ttM) (CSfflLs 1 . 5 m I ©ip#)S(CT 

ipii L/c0 /%\*SX\ Opt i MEM (Li fe Techno I og i es 

ttM) 1 OOMLCT, (phmAG1-PB1-p5 3, p 

hmAGI — p 5 3, p p 5 3 - hmAGI - PB1X(ipp53-hmA 

G 1 ) 1 ixg Ls "J 7 x. 0 h (JIIIF^!) h7>^7i^>a >§S 

H (Q I AGENttl) £1 OMLijlDLfdl *t#L/c0 0 

OML^Lfcii 

2 OBtr^iML/co 

[0163] 

fulEtCTs h 3 3 3 4 2 (Doj i 

n d ottM) ^Ug/ml £t*%&?\lZ^Lt£J\y<?7>¥-&W&. (H a 

nks' Balanced Salt Solutions, Life T 

echnologies #M) RX?2 OmM HEPES 

pH7. 4mnm*izxmmLtc.0 ii 3^1 
4(C^1"o ii 3M'1 4 (C^L/C!MIB^E&S M^[yyX(Di^ 

£4 OfelZ LXmBLtc%^Xh^>o 

[0164] i 1 3(C^Lfci£|lfr^e>fr&ay, m AG 1 - P B 1 - p 5 3®^* 

>/^S^i1-«M'p5 3-mAG 1 - P B 1 

s ntz0 
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[0165] —J5s HI 1 4 y s m A G 1 — p 5 3 rain"^ 

Wp53-mAG 1 mytm 

nt\ mftisvi-M&ttWLbtcWimzzwim-ztitco 
[0166] Ltctf^Ts ^2m&MtiSMDfrtebts 

TMVs ^B^(Ci;tlti\ &teRXfBJ&WPMZ&^Z£.\;2>p 5 3<Dfc=E& 

wWftMfrs -m^Mw^mM^MLZs »^T{Iy&<¥U^T$ & 

zt^mbtHzte-otco ztcs SI^I 

$yjiVW(DN^RX}C3K(D^ttHzmSLZ$)$kiZ-$Z>^Wm^tltc0 

[0167] (^»y4) 

±j&(D * ̂  #ml* JFM© ft ^ t\ ^ • #ml* JFM© •¥0 £ (c £ IN T i) s 

^UZzkTMttG%JV$>ZZ£&femLfco &fc\ 

M£ LtcOIX, p 5 3^>/^S^MDM2^>/^l^©IIIItffll:,fey 

, N U t i i n-3 (^KU> 

-3) (V a s s i lev LT £>% S c i 

ence, 2004^2^ 60, 3 0 3§, 5659#, 844-848^ 

-v 0m) o ^ ^tc. tugtemitrnzmTzty'S 
^l^:LTp62^>/^l©PB1 tLtc?k%* y WW 

£ ITm AG 1 fyWM&H^fc 0 

[0168] <pPB1 - p 5 3 (7 0) 0|tl> 

p 6 2$yWWG>P B 1 KPW >^N^(CS^^1±/cp 5 3©SP^7° 

^ K (P B 1 — p 5 3 (70) ) £, m2©S4^>/^ft<h LT«(C£ 

IN TfgSE£-££'<<, J^"F0jiy (C LT, p P B 1 — p 5 3 (7 0) 

— %MM L/CO 

[0169] p P B 1 — p 5 3 (7 0) ©^tca^Ttt, 5fe1*p 5 30-gP (p 5 3 

*V/^ft© 1 ~ 7 07$ (p 5 3 (7 0) ) , IB^U#^ 

: 3 4(C§E*6©7$71113^0% =l - Kt" & D N A (D 5 ' 3« 

CBamH I mMffiF} L T & y, r^DNA©3' MmlZ^± =l K > 
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Mot i mwrnw KWU L tca t L T 
. KSB?Ufre>&£DN A^AIML, BamH I <h N o t 

i t-emffibtc&s AS H-MCL i 

n k e r (Cjf At" £ d. £ (C <£ y fEM L /cQ 

[0170] <pPB1-hmAG1-MDM20#i> 

p 6 2*V/^ft©P B 1 K^^VWmAG 1 £ N^(CS^^1±/cM D 

M 2 (P B 1 -m AG 1 -MDM2) £, 1 (DMSt V/^ft£ LT« 

J^TFCDiiy £ LTs pPBI - hmAGI - MD 

M2W$-*m§kbtco 

[0171] pPB 1 -MDM2^BamH I £ Not I £ L/cft, IH i;fr]RB® 

"titCTMlS Lfcp P B 1 - hmAGI — MCL i nke r (Cjif A"f" 

pPB 1 -MDM2tt, p6 2^>/^»0PB1 K^^V^N^ 

(CS4l^1±/cMDM2^>A^ft (PB1-MDM2) £, H2©S^^> 

LTfgIl£l±£/c<!s/)(Z)70^7^ 

[0172] < p p 5 3 (7 0) - hmAG1-PB10#i> 

p 6 2*V/^ft©P B 1 K^^VWmAG 1 £C^(CS^^1±/c p 5 

3 ©^^7°^ K ( p 5 3 (70) -mAG 1 - P B 1 ) ) £, fH 

tyjiOWt LTmmiZ£VTf£m$-&2>'<<. J^TFCDiiyiCUT. p p 5 

3 (70) - hmAGI - PBM^^-riiLfco 

[0173] p p 5 3 (7 0) - h m AG 1 - P B 1 (Di^MiZ^X^ ^uTtulB P 5 

3 (7 0) £n-K-r£DNA©5' 3fc&t/3' ^CBamH I s§!$BB 
Mt/N o t I Ltc*<7\s*T KWU£f£f+ L/c0 * L 

Xs KWUfr£>&3DN A^AIML, BamH I <h N o 

t I t-emffibtc&s l^i;»®ll©M^1±(CTMiIL/cp h mAG 1 -P 

BI-MNLi nke r IZffiXt ZZ £IZ&V WWkbtco 

[0174] <«*« t mfc^mx> 
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TIB (A) (B) s 
dtl£>S^r^>A^lt£=l-K-r^ftJlB^^^-^s J*l 

TtC^f^tCTH E K 2 9 3«[:iALfc0 

(A) P B 1 — p 5 3 (70) M P B 1 -mAGI - MDM2 

(B) p 5 3 (70) — m A G 1 — P B 1 RXf P B 1 - M D M 2 0 

[0175] ^fHEK2 9 3»^ii (DMEM (SIGMA 

A L D R I C H ttM) s 10% FBS (EQUITECH *±M) , 1 % 

— 'J y • X h U h is y (L i fetechno I ogy ttM) ) 

(CTip#L/c0 (C 8 0 JLJVJ--*? y/<—K (N 

uncitl) (cSfflLs 1 ^ ̂ )l>fotc l) s 2 0 0 M L ©ip#>STip# L/co 

Opt i MEM (Li fe Technologies £tM) 1 0 ix L (Ci§-

^^-lOOng^lfcDNAM^U Rugene HD( 

P r o m e g a ttM) ^ 0 . 8 ix I Ltcilk, J£# L/c0 £ <Q 1 

0 0M I tmSLtcms 2 0^iUfco 

[0176] <«©IEfl> 

LfcHEK 2 9 3iH^ I X - 8 1 U 

-MN I BA37^J^- (^U>/^ttM) ORCA—Flash 4 

. or^ib^7 (mx^K^m^xmmLtco P53^M 

DM2 twyjimmmmmmmnt LT. * K H v-3£ga&ijt 
4 0 MM(C&£ L/Co ^§£H£y»JP u/cti, ^-e3 0 

S U «£IEfl Ltco 2 MJ V - 3 ©»tu i:SJllim3 0 # 

|1 5^.t/1 6 

[0177] i 1 5M1 P B 1 — p 5 3 (70) 

RXfP B 1 - mAG 1 - M D M 2 £fgSEf MtHC p 5 3 (7 0) -

mAGI - PB1MPB1 - MDM2^^Il"r^i|ffl^(Cfc^NT, 

^bizs ztibmytnfiL&zbi)y-3<Dffimz&? 
-rfsr^tu Ltzztfrbmbfrtm1), mmmw& 
(i, p 5 3 *9 >A^ft<hMDM2^ y/i$W£(D$ (CfS 
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# L T tltc Z t tlfco 

[0178] LfctfiZs bt\ 

^wy3(cfc^NTt^iiL/c®''j, * 

tuz m-& u T i m ti •t £ * i s 4 iz & 1 vr m $ n & 0 

[0179] (^Jfe0iJ5) 

J^TlC^t^&lCTfilsSUfco &fc\ d©*i§I(C£^T*i!±!^i;<h L/ctfHi 

% m T OR^V/^l© FRBh7'f> (J2TF TrnTOR (FRB dom 

a i n) j tbffitZ) t F K B P 1 2 f * Ztlbfy/t 

$Ml£s (rapamyc i n) CD#£E"R;i£^Tfl=|5/f/EfflT 

•2> Z t. *o tiX (Chen J £>% Proc Natl Acad 

Sci U S A. N 1 9 9 5^5^230, 9 2f1 1 §N 4 94 7 

-4 9 5 M—^ mm o t/c, ^«y5^*mc 
. m^mitrnzmtzty^tnt LT P 6 2$>/WW<DP B I 
y*m\>\ £tcm%$y/wnt umAG 1 $y/wn*m^tc0 

[0180] <pPB1—hmAGI—FKBP1 2 (D{^U> 

F K B P 1 2$y/<$M(DN^lZs p 6 2^>A^ft©P B 1 KPW 

tfmAG 1 L~C^Z#y/<$W (P B 1 - mAGI - F K 

B P 1 2) ±Z>tctib(Ds<0 (pPBI - hmAGI - FKBP 

1 2) Zmmt&lzmLT. %t pPBI-FKBPI 2 S< $ *7 — & £l~F (D 

£?IZ LtMLfco 

[0181] FKBP1 2^>/^I (NCB I RefSeq ~F 0 ±!ir>a>S§ 

: N P 4 6 3 4 6 0. UC|ES©7 $ J ^ £=l 

- \y^^- Kwu©»(c, mmmm (ECOR I MX hoi) 
sSsS+M K«hlt±=l K>£IBL/cD N A^AlMLfco %bUtc 

n"J5^D NA^EcoR I RXfX h o I (CT«U M 

"t±(CTMH L/c pAsh — MCL i nke r (Cjf At" ZZhlZ^1) s PB1 — 
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FKBP1 2£=l- VtZS&LWt- (pPB1—FKBP1 2) 

L/co 

[0182] p P B 1 -F KB P 1 2£B amH I <h N o t I ^ L/cft, 

m p P B 1 - h mAG 1 -MCL i nke 

rlCjfA tZZtlZ&V, p P B 1 —hmAGI —FKBP1 2^1lfc 

o 

[0183] <pmTOR (FRB domain) - PB1 (D{^U> 

m T OR^>/^10F R B KPW >©C3*;(C, p 6 2^>A^ft©P B 

1 KPW (mTOR (FRB domain) 

— P B 1 ) tctib(Ds<9 *9 - (pmTOR (FRB domai 

n) — P B 1 ) £, J^"F0jiy (C LTliML/co mTOR^V^l®-

SP (mTOR^V/^102 0 2 5~2 1 1 4 {£©7 $ 7 

: 4 1 (CHE®©T7 $ ^ &•!>7l\ U ^Zf^ K) —Kt"-2> 

*<7\sXT KWU©»(C, E c o R I RXfX h o I ©g§^+M 

LfcDNA^AlMLfco fWcMDNA^EcoR \ RXf 

Xho HCTWL. l^i;*g|l©M^to1±(CTMiIL/cp A s h-M 

N L i n k e r (Cjif A"f" %>Z. <h (C ^ % mTOR (RRB domain) 

— PB 1 %rZ\— K t" •& 0 *9 — (pmTOR (RRB doma i n) 

-PB 1 ) ^llfco 

[0184] <«*« t 

TIE (c) iz$m<Dm^s^izXs 
Z>^<<s K-r^ftJlE^^^-^. mfe$|4lc!E 

®©^)i«h^l*i©^)i(CTH E K 2 9 3«(C^AL/c0 

(C) PB1 -mAGI - FKBP1 2StfmTOR (FRB domai 

n ) - P B 1 

IfefiAil^lLfc H E K 2 9 mMtiH lZtm(D?5)££m 
*i©^")i(CTlE^ L/co £tcs mTOR (RRB domain) ^FKB 
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5 0 0 n mzteZXoi&mfotzmn L/c0 ^§£H£y»JP Ltd$i. 
O^flMU »£iEHL/co ^•^y©»tu«h»LTA^3 OftfeCD 
M^^H11 7 

[0185] m 1 7 PB1 - mAGI —FKBP1 2 

JkZfm TOR (RRB domai n) —PB1 •SilfflEciHC&^Ts 

LfrU =yi^ 
vnsy*m\\[sTfrb3 0ftmz&s Z<D&?IZ 

ttF K B P 1 2ihmTOR (RRB doma i n) t<D# 

wm (CfS# L T JFM£ tltc Z £ tltco 
[0186] Ltctf? Xs ^Wy4(Cfc^NTt^lIL/c®''J, *fgBJ^C 

1 ~3 $ y'W^M 
t*ti±i"e $ a £ t ti/co 

[0187] (^Jfe0iJ6) 

p 5 3^>/^S^MDM2^>/^l^®HMtS>^ ULtcMfeKft 

LX$U>btlX^&Z h 'J 3 t,&fem£&lZ£^rR}^fc0 

$Z>IZS mz&^Xs LT p 6 
2^V/^1©PB1 Ft^yzm^tco ifcro>/^Ii:lTmAG 
Mry/<tn*m\>\ mm%^yy<<pM^s P5 3^>/^IMDM 

tCo 

[0188] <pPB1 hmAGI-MNLi nker0f^l> 

P B 1 p62^>/^l©PB1 KPW XDCJfilZm A GS^£1±T&£ 

*V/^ft£ =1-Kf^DN A|ff^©»(C, Nhe I JkZfA g e I ©=§=$ 

-9--T K^^IBL/cD N A (IB^U#^ : 2 1 lZ$m(D>t t [st^ VMmfrb 
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&£ DNA) ^DNA^N h e I RXfAg e I L 

, PB1 p62^>/^l©PB1 Kp<-r>^=l-KI-^DNA^P^IN/CP A s 

h-MNL i nke r ICjf Af£ £ <fc y , pPBI hmAGI-MNL 

i nke r 7° ^ L/c0 

[0189] < p p 5 3 (7 0) - PB1-hmAG10#i> 

p 6 2*V/^ft©P B 1 K^^VWmAG 1 £C^lZMAS^^tc p 5 

3 ©^^7°^ K ( p 5 3 (70) -PB 1 - mAG 1 ) £, fH ©!&£•* 

yjitwt ^T©ay(cLT, PP53 

(70) - PB1 - hmAGM^^-riiLfco 

[0190] p p 5 3 (70) -PBI-hmAGI CD^lilCfclNTtt, %t P 5 3 ( 

7 0) £=l-KtSDN A©5' 3fc&t/3' BamH I I^IB^U 

Mot i * * M'nma KWU *m-f L tc0 ^ 
LTs KSB?Ufre>&£DN A^AIML, BamH I <h N 

o t i t-emffibtc&s in vmmmmm&svizxmmLtcP p B 1 - h m 
AGI-MNLi nke r IZffiXt ZZ £IZ&V WWkbtco 

[0191] <«*« t 

TIB (A) x& (B) iz$m<Dm^s^izXs 

Jfe0!J5 (C|BS©^)i^n«©^)i(CTH E K 2 9 3«[:iALfc0 

(A) p 5 3 (70) — m A G 1 — P B 1 RXf P B 1 -mAGI - MDM2 

(B) p 5 3 (70) — P B 1 — m A G 1 RXf P B 1 -mAGI - MDM2 

O 

[0192] <mm<Dmm> 
IfefiAil^lLfc H E K 2 9 3«£, mfe0!J4 IC| mo^tm 

*i©^)i(CTlE^L/c0 p5 3^MDM2^©^y/^llllI 

LTs 3? h 'J >-3^ftlt)jiS4 0 M M(C ft £ 9 

»L/c0 ifi1?3 0^flMU «£IEflL/c 

o 3? h >J >-3©»tu«h»LTA^3 0#&©®&£i 1 8RZ/1 9 (C 
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[0193] m 1 BJklf 1 9 

Bmte&ytn&tftii&ztitco £ *>£, ztibmytmfiuz* K U >-3<om 

mytm&tes P 5 3*>/WW£MDM2$>/WW£(D*>/WWffifeM 
ftmiZ&ftLTMM$tltcZ£tffem$tltco t/c, p 5 3 (7 0) (CSS 

v/^l$:m AG 1 £ LTt (fu§B (A) ©1f^r) % P B 1 h7 

-f><hLTt (fu§B (B) ©*§£•) , 

<. * £¥0£-e^&z.t ntc0 

[0194] (^Jfe0iJ7) 

J^TlC^t^&lCTfilsSUfco &fc\ £©&HlCislNT*£ti}fcMfe£ L/c©& 

% mTOR (RRB domai n) <h F K B P 1 2$ >/WW£<D$ >/$ 

^3^NTffil/N/c0 ~£tcs <I31,NT fc, ^Sfe^y 7 |W)*H(C% fuEB^'M'fb 

tfe%^tZ$>'«7W£ LT p 6 2^>A^f|©P B 1 t 

ITmAG 1 * V/^ft£ffllNfc0 

[0195] <pmTOR (FRB domain) - hmAG1-PB1 ©{^M> 

mTOR^>/^l©F RB KPW>©mAG 1 Mp 6 2^> 

/^1©PB1 KPW (mTOR (RRB d 

oma i n) — mAGI- PB1) Z> tctibCD^O *9 — ( p m T 0 

R (RRB doma i n) —hmAGI—PB1) lilT©® lJ (C LT 

liML/co 

[0196] pmTOR (RRB domain) - PB1£BamHI<hNotl<h 

mTOR (RRB domain) lbfc0 )X^X\ ^ 

ni;Sy^®*©M^1±(CTMiIL/cp hmAGI - PB1 - MN 

Li n k e r (Cjif At" pmTOR (RRB domain) 

-hmAGI - PB1 ̂ llfco 
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[0197] 

TIE (c) 
z>^<s HMJSJCIB 

m(D?5)££mm(D?5mz THE K 2 9 3«(C^AL/co 

(C) mTOR (RRB doma i n) -m AG 1 - P B 1 RXfP B 1 -

mAG1—FKBP1 20 

[0198] 

L/c HEK2 9 3«^ 5 (C|E*6(M}£<h |f| 

*i©^")i(CTlE^ L/co mTOR (RRB domain) tF 

KBPI 2twy^tnmmmtmmmMtLT, m 
)j§Jt 5 0 0 n M iZ & £ J: 9 iZ gl flP L /cQ ^I^H^O £ gl JP L /c^ 

T3 05}flHlLx L/c0 lTi)x^ 3 0^ 

I 2 O^.t/2 1 (C^lTo 

[0199] 02 0W2 mTOR (RRB do 

ma i n) - m A G 1 - P B 1 RXf P B 1 -m AG 1 - F KB P 1 2 £fgll 

tzMti&iz&^Zs ^'Svnsyzmntzm&s 
•o fco LfrU ^/^^>>»JPLTfr^3 j&tfiBfl 
^ti/co z.(D&?iz, =7/i-?4*>yfofc$uz&ytu&itfMtiit$tifcz-
, Z.tlib(D^MW£s&F KBP1 2ihmTOR (RRB domai n) t 

(D$ (CfS# LTJFM^ tl/c £ <h tl/co 

[0200] 1 ~3(Cfc^NTt^lIL/c®''J, i2(C^-rm 1 
tm2om^ywnt (D<ksmm ic £ y £ i; & ^ £&ai f * & 

^»y6M7 (Cfc^NTt5ilH^tl/co *fgBJ^c<fcfttf 

s 1 ~3 (C£lNT^L/c<J;9&*^#M{*ffMM^T, 

t i 2 (C^-T^C^T t ¥o^-e$ & d <h tf?is§£ ti/c 
o 

[0201] (^wys) 

1 lZ&ttZ>mWy'Wn*mAG lA^DGI XttmC h e r r 
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mAG 1 (CPg^tl&^d t^WMLtco 

[0202] <p P B 1 - h DG 1 —FKBP1 2 

F K B P 1 2^a{*0N^(C, p 6 2^>A^ft©P B 1 KPW yRXfiD 

r o n p a —G r e e n 1 ytWWtfti&a (P B 

1—DG1—FKBP1 2^S{*) Jkm^^&tcSbO^W - (p P B 1 

— hDG1—FKBP1 2^mm £, J^TFOiiy IZ LTliM btca 

[0203] D G 1 (G e n B a n k a >#§ : B A D 7 2 8 7 4 C=Bi©7 

£=|-KU 5' ^ffiCSpe I g^lB^U 

3' KCAge I §^IB?U £ *kMtZ> D N AEB?U£Al^c L/c0 )% 

fWcDN A*z.ti>bmmmizz®m[^ m i;»gn©M^i± 
(CTMilU hmAGI SP:fr£P&^/c p PB1 —hmAGI —FKBP1 2 

mmmzmxtz>z£iz£i>js PPBI-PIDGI-FKBPI 2 

ItiLfco 
[0204] <pPB1—mChe r ry-FKBPI 2 

F K B P 1 2^a{*0N^(C, p 6 2$yjWg<DP B 1 KPW yRXfm 

C h e r r y ytWWtfti&a LT *9 y WW (PBI-mChe 

r r y- F K B P 1 2^S{*) £ ^tctSb(D^<<P ^ - (p P B 1 -m 

Che r ry-FKBPI 2^S<*) £, J^TFCDiiy (C LTliM btca 

[0205] p P B 1 —mChe r ry-FKBPI 2<Dft§klZ&^r&. ftfrnC h 

erry (Ge n Ba n k/^ti'a >S"^ : A A V 5 2 1 6 4 tCg E®©/7 

$ jmMy\±xbt£Z>$yj^W.) $:3-KtSDNA05' %$aRXfi3' ^ 

mlZ^ S p e I £ A g e I §&I^IB^lKCi§-^'ft"jQ L/c5* 0 K 

IB?U£f£f+L/c0 ^LT. KWUfr£>ft£DN A^AlM 

U S p e I <h A g e I HI L 

% hmAGI SP:fr£P&^/c p P B 1 —hmAGI —FKBP1 2 

A TZZtlZ&Vs P P B 1 —mChe r ry-FKBPI 

L/co 
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[0206] 

PB1 - h DG 1 —FKBP1 2 PBI-mChe r ry-F 

KBPI 2 

- H E K 2 

9 3«(C^AL/c0 

[0207] <mm<Dmm> 
H E K 2 9 3i x- 8 1 mmmm. o R 

C A — Flash 4. 0 )\z~h ^ "7 L/c0 DG 1 Rtf m 

C h e r r yCDiBfllCtt, ^tl^tlU-MN I BA37-f )l*? — U U 

XttM) WU-MWI G37^J^- U'J>/W±M) FK 

B P 1 2^S{*©*^ 5 0 0 n M B/B^^y^'J+f 

-£JP;iT§^lL/co 

1, 2M3 0t^^i®m(C«^IE^L/co HSI©^iJPtuLT1 

s 2^.tJt3 0t^m(Z)®#;&s HI 2 2 &TJ* 2 3 

[0208] m2 2RX?2 3lZ^\^tc^$kfrbmbfrte£?lZs PB1-DG1-FK 
B P 1 2mmW%m%TZ>MBRX?P Bl-mChe r ry-FKBPI 2 

mmw % %mt z>» o Mi5 iz & i vx. n^y m jpfs# ft &&MW&om JP t< 
AG wcpse> 

d £ #fi|s§£ tl/Co 

[0209] (^WJ 9) 

p62^>/^s 

®PBI ttat>t> 

s 1 iZBd,m<Dl5mz^Xs ^PBI K* -f VCDftfey tc. Tan 

k y r a s e 1 ^V/^1©SAM KPW FKBP1 2^>A 

o 

[0210] <pTanky rase — hmAGI—FKBP1 2 

F K B P 1 2^S{*CDN^C, Tankyrasel ̂ V/^1©SAM 
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V ^ -i yjktf m A G 1 L T £ *9 It (T anky rase — m 

AG 1 - F K B P 1 2mmW) (p T a n k y 

rase — hmAGI —FKBP 1 2^S{*) %s J^TFCDiiy (C LTliML 

tC o 

[0211] Tankyrasel ̂ V/^1©SAM KP< -f VCDCT^C m A G 1 tfSl 

(Tanky r a s e - m AG U IB^S^ : 4 3 (C 

§5*607$ ^p-KU 5' ^ffiCNhe I 

s§!$BB?!k 3' KCAge I 2> D N A|B?U£ AIM U 

N h e I RXfA g e I (CT«L/c0 U P B 

1 -hmAGI p P B 1 —hmAGI —FKBP1 2 

JifAt"•2>il<h(CcJ:l'J% pTanky rase — hmAGI—FKBP1 2 

$ — %ft§kLtc0 

[0212] <h ^ A> 

HEK2 9 3«^N 10% F B S JkZf 1 % ^ - *> U > • X h l> 7° h 

4 is y%n Jp bfcDMEM (i%*f )^-X) (CTi£#L/c0 ^LT. mfe 

^^AfuEUC 8 ^ >A"—7v"7^ KtcSffl L/c0 1 2 

0 0 ix L ©ip#)STip# L/co ^lNT\ Opt i MEM 1 0 yu, L (C 7° "7 7> 

$^200 ngI^LfcDN A^^rliM U Fugene HD (Pr 

omegaftl) £ 0 . 8 fx I ;|sJP L/c||, !!#L/co ^ 1 

0 0 ii. I <h;f^ L/cm, H E K 2 9 3 U 2 0 L/c0 

[0213] <«©IEfl> 

L/c H E K 2 9 3«& I X - 8 1 0 

RCA—F I ash 4. 0 )lt) 7 L/c0 iBfllCtt, 

U-MN I BA37^^-^fflUfco F KB P 1 211^^21^ 

J5&&S 5 0 0 n M B/B/jx^y^f 'J +f-U Lfc0 £ 

fc, RICTUS U 3 0t^^i®m(C«^IE^L/co HSI© 

^JPfu<h^P3 0tP^i<h(Ct#^ft/c®#£i2 4 

[0214] 0 2 4(C^Lfc|£|lfr^^fr&ai<J, Jankyrase-mAGI-
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F KB p 12mmm 

*fg IC £ IN T, # fitt £ T £ £ * V / ft -C £> ft * U m X $ £ d <h 

fit SI £ ftfco 

[0215] (^JfeflJIO) 

*fgBJ^c£lN-c% 

p 6 2^>/^«©PB 1 KPW ££££?! 

IHL/co HJiS^!l3tCiB^©^tCd3lNT, ^^PB 1 KPW>© 

fttoyiC, Tankyrase1^/^S0SAMh7O, PKCio 

t a^>/^I®PB1 KPWX TEL^V/^fOSAMh^'fVXtt 

DGKde I t a^>/^l®SAM F * 4 P 5 3$>/WW 

(D*^#mfaMfiSMDfeJ^TFlc^ftiUJkXfiJjfeizxft-ofc0 

[0216] <p T an ky rase — hmAGI — p 5 3 (Di^ BC> 

p53(Z)N7^(C% T an ky rase 1 ^V/^1©S AM K^'f yJkZf 

m A G 1 A*S4•" LTIN§^ V/^g (T a n k y r a s e — mAG 1 — p 5 

3 ) t&tc.tibCb'^V $ — (pT anky rase — hmAGI —p 

5 3) ^ J^TFOiiy (C LTI1ML/co 

[0217] Tankyrasel ̂ V/^1©SAM K* -f VCDCT^C m A G 1 tfSl 

SLX (Tanky r a s e - m AG U IB^S^ : 4 3 (C 

mfrbtaZty'WW) £=I-KU 5' SCNhe I 

3' KCAge I S^IB?U£^t" 2> D N A|B?U£ AIM U 

N h e I RXfA g e I (CT«L/c0 HI$UPS® ̂ (CTMH L* h m 

AG 1 P B 1 93#£|&lNfcp hmAGI PB1-p5 3lzmXt^>ZtlZ^ 

y % pTankyrase-hmAGI - p5 3^^ — L /cQ 

[0218] <pPKCi-hmAG1-p53©#l> 

p 5 3(DN^iZs P KC i o t a$>/WW<DP B 1 K^^>WmAG 

1 Mll^LTlN^VA^ft (PKC i - mAGI - p 5 3) 

tc&XD^t $ — (pTanky rase — hmAGI — p 5 3) JilTCD 
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gy (C LTIiML/co 

[0219] P KC i o t a^>A^St©P B 1 K^ < >©C^(C m A G 1 

&£* V/^ft (P KC i -mAGI, : 4 5 $ J Itlfl 

mfrbtaz>$ywn) £=I-KU 5' SCNhe I 3' m 

miz A g e I D N Ai^^AlML, N h e I RXfA 9 

e I (CT«L/co *(D&s hmAGI - PB1SP 

hmAGI P B 1 — p 5 3 ICjf AT£ £ ££ <fc p P KC i 

-hmAGI — p 5 3sit$-%WWk[stc0 

[0220] <pTEL — hmAG 1 - p53 <Dft§k> 

p 5 3 CD N T E L^V/^10SAM H7^>WmAG 1 

LT^Z>$y^<7W (TEL-mAGI - p 5 3) £fggE£-t± 

*- (pTEL — hmAGI - p 5 3) £, J^TFCDjfiy £ LT11M L/c0 

[0221] T E L^V/^10SAM K* -f >CDC3*;(C m A G 1 

JW M (TEL-mAGK : 4 7 

*>Wn) £=I-KU 5' ^ffiCNhe I sSI$SB?!k 3' KCAge 

i D N ASB?U£AI^CU N h e i RX?A g e i ic-c^ 

Iff L/co |W]»g||(CTMiIU h m AG 1 - P B 1 m^tc 

phmAGI —PB1 —p5 3 ICjf At" £ £ ££ <fc kK pTEL-hmAG 

1 - p 5 3^^^-^ML/co 

[0222] <pDGKd — hmAG 1 - p53 (D{^U> 

p 5 3(DN^iZs DGKde I t a^>/^I®SAM h7 0&tfmA 

G 1 (DGKd-mAG 1 - p 5 3) 

(pDGKd-hmAG 1 —p53) JiTFOjiyK U 

TflML/co 

[0223] DGKde I t a^>/^l0SAM K* -f y(DC^Z m A G 1 L 

TtHZ>$y>Wg. (DGKd-mAG 1, : 4 

IB?UfrP>&3^>A/7ft) ^p-KU 5' SCNhe I s§I$SB?!k 3' 

^iCAg e I D N AlB^y^rAXn"^ Ls Nhe I RXfA 
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ge HCTWL/co HI ffrJ PS® ̂  IZ T MH L s h m A G 1 — P B 1 

SP#£l&lNfcp hmAGI PB1-p5 3 (CjfA tZZtlZ&V, pDGK 

d-hmAGI - p 5 3 

[0224] <«*« ̂  afe?mA> 

HEK2 9 3«^N 10% F B S JkZf 1 % ^ - *> U > • X h l> 7° h 

"7 'f ^ JP IfcDMEM Zl-Tj (CTi£#L/c0 ^LT, mfe 

^^PAfuEl (C 8 ^ VA—7\~? 4 KtcSfflLs 1 ^ y s 20 

0 yu, L©i£#)STi£#L/co )X^7:\ OptiMEM 1 0 yu, L (C 7°^ 7> $ 

K?: 2 0 0 n g Lfc D N A^iril L, Fugene HD £0. 

8^ IML/cm, mwLtco ^nttrnzmmmi oo^i tmsLtc&s 

H E K 2 9 3«(C» U 4 8 0^i£#L/co 

[0225] <mm<Dmm> 
ifefiAii^iufcH E K 2 9 3i x- 8 1 m\mmm. o R 

C A — F I ash 4. 0 )lt) 7 L/c0 iBfllCtt, U 

-MN I BA37^J^-?:ffll^Co ?# <Q 2 5 (C^fQ 

[0226] @2 5 IZTF L/cip^Av,Q0^ <Q % T anky rase — mAGI -

p 5 3 PKCi-mAG1-p53 if T E 

L-mAGI — p 5 3?:fif|,ltet;DGKd-mAG 1 - p 5 3 *k% 

Ilf £«©^fp 5 

0fg£tfiBfS£ftfco L/cA^T, *fgBJ^C£lNT, #m{*£JFMT$£^ 

> / \*? Mr h n ra m T $ & d <h ^ m £ n tc 0 
[0227] (^JfefliJ 1 1 ) 

(c<£ -z> T, *>(c JFM£ ti£2 m{*£*i!±! T$ 

IXTlZTjktljfelZTMELtco EGF, GPCRftfTl^f§N> 

tl& t, *<DTmztiLWtz E R K 2 tf*) ymt 

£tU ^LT^I^t^b(C#^N% E R K 2 2 wffi&M 

J5&f %>Z.t. <Q tlTl/N^, (Harvey C D £>, Proc Natl 

Acad Sci USA, 2008$, 105#, 4 9§, 19264-
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19 2 6 9^ — $/, Khokh I atchev AV^ Cel I , 199 

8$, 9 3#, 4^, 6 0 5-6 1 5^-^ #BS) 0 *fgBJ^c<fc 

0 T2 ^rlS^/co #m 

LT p 6 2^>A^ft©P B 1 KPW 

t.tc%i%$yjiVWt. ITm AG 1 t/c, fulEERK 

2©S1£<btt. (Eb 

isuya M £>, J Cell Sci. ,2005$, 118 (Pt 

14), 2997-3002#BS) 0 

[0228] <pERK2 — hmAG 1 - PB1 RXf pERK2-PB1 - hmAGI 

<DWWk> 

ERK20C^(C, mAG1M'p6 2^>/^l®PB1 KPW>£S4[ 

^LT \,^Z>$y/iOW (ERK2 — mAG 1 - PB1 RXfE R K 2 - P B 1 

-m AG 1 ) (pERK2 — hmAGI - PB 

1 JkXf pERK2 — PB1 —hmAGI) £, J^TFCDiiy (C LTliML/c0 

[0229] ERK2 (NCBI RefSeq 7nr>a>|§: NPJ02 

7 3 6. 3 J WSSMfriotSi&t y^OW) £=l— 

X T Klfl^lJCD 5' 3«M3' 3«(C, X h O I o t I mm 

\s*^ KiB^y^iss+L/co ;^-e, u 

* ̂  KWUfrP>&3D N A^AlMLs X h o I <h N o t I <h T"tJ]|)f L/c 

o t/c, phmAGI —PB1 —MNL i 

n k e r RXf pPBI - hmAGI -MNL i nke r L tc0 ^ L T 

. fulEn" J5jc D N A CD Iff £:, ERK 

2 — mAG1—PB1 ME RK2-PB1 - mAGI £ =I — 

- (pERK2 — hmAGI - PB1 M pERK2-PB1 - hmAGI 

)o 

[0230] 

LTH E K 2 9 3mm* 

jilJR U %t. Z.mm* 1 0% PBS (EQU I TECHftl) M1 
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% • 7, 7j 

tCTipSL/co fit, ^ -£ AfiDiu B iZs Z. 3 5 

m mf^ -y 'vzLtcSffl Ls 1. 5 m I ©ip#)S(CTip# L/c0 )X^SX\ Op 

t i M EM 10 0 ixUZXs (pERK2 — hmAGI - P 

B 1 Xtt pERK2-PB1 —hmAGI) 1 >u. g %mR U # U 7 x £ h 

(®tiF§*I) h7>77i^>a 1 0 *t#L/c0 

6 OOML £i /^"n" U 

L/C o pERK2 — hmAGI P B 1 ^^-£>IA 

LTfrP>2 0mmmzwm%ft-otc0 PERK2 — PB1 —hmAGI >#A 

5 0 0Mg/mL©)j!]t«h&£i:9tCG4 1 8 U 

Klin^iLfco £#L/c«£ h U 7%>>)^-eiiJitU o 

. 5{®/^xjU,h^^i;9(CG4 1 8 (5 0 0 jLt g/m I) 

TltfKL/cti, 9 6 r>xjU7°U-h(CTi£#L/c0 fit, i£— PP"-£ 

JFM L /c«£ Jj£Ai£# L fco 

[0231] <«©iEH> 

tulBmfe^AMil^ffiL/cH E K 2 9 3«£, 

2 0 m M H E P ESfr£fc£p H 7. 4 MSi^T 4 U JfilJifl 

fS^H«h L/Co I X - 7 1 : 20IS 

) , U-MGFPHQ7^^-MORCA-ERf^^J^^7^ffl^ 

TlE^L/co ERK2©^2i«(t EGF *> 

0 n g/m I t ?£Z> ? IZ 

(C;fisiP LTIfP# L/c0 EGR^JPfils RXfs /IsJP 8 ft&COiMUM&s @2 6$. 

Xf 2 7 (C^t"0 

[0232] i 2 6 L/cisnfr^0^ ̂ y, E G R £ 

tit. ^(Dm. EGFii8 

ic £ T mmw&tfmm -ztitco 
[0233] f/ci2 7 (C^L/ci£|lfr^e>fr&ay, ERK2-PB 1 —hmAG 

1 E K 2 9 3«©^MC£INT, E R K2©/^f2 
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,W*i!±! £ tltco 
[0234] Ltctf? Xs E 

R K 2 <Dfo=£ Z> Z £ifWm^tltc0 t/c, &MW&® 
*t!±i£aLT. E R K 2©U WTl*:t<D±fa-e$>2> 
E G F^JHE W©mt, *fgBJ!lC<fcoT&d}'eS 
& d t titco 

[0235] (^WJ 1 2 ) 

(C <fc o T, *> Vi-Jl/Gi&foftKllZMf&'Z *13*^2 m{*£*i!±!T? $ 
Z>Z£%s £XTlZ7jktJ5}£lZXmEl;tc0 tftt)t>s I 

b£ft£ £, *<DTmztiLWtZS T A T 3 tf*) y 
^LT^§£St^b(C^\ STAT3li/tx;E2i 

ftBMU Mfeft<D*/V1-)\/tf1&folZfc^tlZ>Z£tf%\btlX^Z> (B 
ecker S £>% Nature^ 199 8^% 3 9 4#% 6 6 8 9-^\ 1 

4 5~ 1 5 M-Johnston PAfj, Mo I Interv. 

, 2011^, ii#, 1^, 1 8-2 6^-^ mm o ^zx\ 
(C J; o T S T A T 3 2 M{*ff^J55c©^lil^rlS^/co &<l3s 

Lt p 6 2^>/^«©P B 1 K* 

-f Htc1k%$yrt<?W£ ItmAGI $yrt<?W%R^tc o 

[0236] < p P B 1 - hmAGI - STAT3 

STAT30N^C, p62^>/^l©PB1 h7'f>&^mAG1^ 

mSLX^Z>$yj^VW (P B 1 - mAGI - STAT3) £3§H£1±£/C 

tSbO^W- (p PB 1 - hmAGI - STAT 3) J^TFCDjiyiC UT 

liML/co 

[0237] STAT3 (NCBI RefSeq TO "fe V *> a >S^ : N P 6 4 

4 80 5. UC|ES©7$ J WSSMfriotSi&t y*WW) £=l— 

Uf 51 KIB^U© 5' 3«(CX h o I Uf 51 KIB 

^y©3' |#±=lK>MNot I ggf^lBWttJP is* 

T KI3^^:ISS+L/co fit, T KSB*yfr£>&£DN A^Al 
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a fit u xh o i ihNo t i mvummmcomfrSfrviz 
p PB 1 - hmAGI— MCL i nke r (CjifiAT %>Z.£\Z&. 

y, p P B 1 —hmAGI —STAT3 £ f^lUfco 

[0238] <h fcfc? £ A> 

UTH E K 2 9 3«£ 

JIJR Us %t. Z 0«iH&£ 1 o % FBSW1°/o ^>'J>-XhU 7° 

h7^i/>?:i3llUfcDMEM (im^JUP-X) (CTi£SU/c0 fit, ifu 

^A©fuS(C, ZltliQ if® £3 Smmj-f y */ ZL IZMM U 

1 . 5 m I CDi^jSlCTig^ Ufc0 )X^X\ OptiMEM 1 0 0 yu, L(C 

Xs (pPB1 - hmAGI - STAT3) 1 jug^U 

^'J7x^h h7>^7i^>a 1 0 \x Lfsflp U/ctt 

s JS#Ufc0 M(Ci£#M*6 0 0ML<h;I^U/ct£s 

^ittCSilUfc. 5OO/ig/mL0;M^^§J;9(CG4 

1 8®nu mz 1 jir^sufeo )X^x\ £#ufdM£ K U 7%>>;§ 
Kt-eiiJUU 0. 5f|il//|7x^^:4^d:9{CG4 1 8 (5 00 jug/m I) 

£#fri£S^CTlt?KU/ctis 9 6 ^ x JU 7° U — h (CTip# U /cQ f Ut, 

^-P P--£ffMU/c«£Jj£Ai£SU/c0 

[0239] <«©IEfl> 

fulEP B 1 - mAG 1 -S T AT 3 £11^^111" £ H E K 2 9 3 IfflJ® 

^s 0 m M HEP E p H 7. 4$||ii>S 

^-e4 0#^i«Us mmummt u/cQ ^©tts i x-7 ( 

: 2 0IS) s U-MGFPHQ7<J^-M'0RCA-

E Rfy^Jl/^y U /"Co STAT3©/tNf2iWi, t: 

h'jz>btvh I L-6 (R&D i/7rAXtii) £sti#)j§Jt^ 1 0 0 n 

g/m I J; 9 btliUfco I L-6;^jDlu% $.t/ 

s 5 0 HI 2 8 (C^lTo 

[0240] i2 I L-6^Himj|M|il 

£tlt\ I L-6;^ 
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JP5 

[0241] Ltctf?Xs s 

TAT 3 0*^2 t/c, 

©*tl±l^aLT. S T AT 3 CD "J >IIHb(C#9 St^b. tHNTtt^©±3&-C 

I L - 6f *fgBJ^c<fcoT& 

l±l T? $ £ £ <h tffils§£ tl/co 

[0242] (^JfefliJ 1 3 ) 

^«yi~i 2ufciys $>/wmr$feKwm<DnMiz£v 
Xs HI 1 RX$2[Z^t?kteM®}XfoZ>Z.£1fmio-hHZtt-otc0 )^Zs ^B^ 

AvAv£^CDSyiIJll<h LTi 3 L/c0 

[0243] tmi (D$>/wnjkxf&mikffi*mt2>$>wn*^te%3 
(D~§kS$y^VW£.s % 2 > 1\*?MRXf^mit^^t £$ y WW& 
$&B4 (Dffl&f y/<?W£s y< 

5(Dms$ywmtZs mmmzf£m$-&tc5u*mmiz&x 
L/ciLtfg-STZZtlZj: 
lJs W,3(DMS$y<<7WRXfW,5(DMS$y<<7Wtf%nSLs Sfci4© 

y«7 WRXfM 5 y«7 WMSS Ls HI 1 RX?2lZ^tW, 1 

&s i 1 M2(c^1-^HI*mc, rn 1 <D$yWW£%2<D$yWW£tf 
feKftmtti&s %m\tm%mt&$y^vwn±(D%mmmmm^n 
s z.tiiz&B&'SfyStWlz 

[0244] tZ.X\ &TlZv;tttnJkXfil5felZT. * >/^5tP^@S^ffl©¥y^C£ 

i3 (C^1"^(Z)^^]tt(CdNT*tlIL/co &fc\ 

ttittMt LtcOl&s P 5 3 ̂  M DM25? 

&y, £fc§£*@S^ffl(MS£y<h LT£ne>tlT^£2 h U >-3 (Nut I 
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i n — 3 ) (Vassilev LT £>%Sci 

ence, 2004^2^ 60, 3 0 3§, 5659#, 844-848^ 

-v 0m) o ^xmmzs^Ts 
tOTp6 2^>/^I®PB1 £tc&yt#>/<$W£L 

X h m AG 1 * 

[0245] <pp53 — PB1 -BC& pPB1-MDM2 (D{^U> 

^W^Zfr-frZ>W,3JkX$W,4r(D%kS$y^y?Ws p 5 3 $ytW 

lM'p6 2^V/^l©PB1 KPW y%<ahsMS$y;<<7W (p5 3-

P B 1 ) MDM2^>/^lM'p6 2^V/^l©PB1 

stm&tyww (PBI-MDM2) t&s Mti&mz&^Tf£m,-z-&z 
tefcs £lTlz^tl5:&lzx&M'£$y'V7W%=i-
life o 

[0246] p53 fy/itWG)—^ ( p 5 3 $ >A<?ftCD 1 ~ 7 0\tL(D7$ J ®bbN£> 

: 3 4 yMJ5!JjbN£>&£3ii& J^~F Tp5 

3 (7 0) j ttfotz) *^-vtz*<7\sXTVMm(DmMiZs mm 

my-4 h£IBL/cDNA (IB^y#^ : 3 3lZ$m(DZ<7 \y^^- KWUfrP>& 

•2> D N A) ^AlMLfco ff)tlfcMDNA^EcoRI^ 

Xho HCTWU |W]i;*|#||©M^to1±(CTMiIL/cp A s h-M 

NL i nke r JCjfAf £ d <h (Ci: y, p 

5 3 (7 0) -PB1^3-Kt5^^^- (p p 5 3 (70) - PB 

1 ) £ti^L/c o pAs h—MNL i nke r © •— — y <? 

+M blZ&M<D#>/<tW%=l— VtZ> D NA^I^^fctTSAtii 

££icj;y, $%$y^<7W(DC^izij yti-^y0^- K^LTA S h$y/i 

0%J9J? (p 6 2-y V/^1©P B 1 Vt^y) tf^S^Utc^yji^W^: 

» 1*1 (C a IN T m% $-&ZZ£tfprffi£teZo 

[0247] £fcs M D M 2 CD —nP (MDM2^>/^1®1 ~1 1 9 feCD;7 $ 7 Itfr 

: 3 6 £>&£$!$) £=I-K 

KWU©»(C, %mkW-My-f K £13 IfcDNA (IB^U#^ 
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: 3 5lZ$m(D3.t [s*?- KS3?Ufr £&£ D N A) ^AlMLfco )X^X 

s %btltcS$LV NA^EcoR I RXfX h o I (CT«U M M PSS¥ffi 

n"^bi± tZ X MH Ifcp A sh-MCL i nke r 

lzmAtZ>Z£lZ£Vs PB1-MDM2^3-h't5^ 

0*9~ (pPB1—MDM2) ^mmLtc0 pAsh-MCL i nk 

e r CD•— — >y+M h =1 — K1"£ D N A £ 

§7E^£^toi±TJiA't£d<^c<J;l<>U U yti-^7° 

51 K^LTA s h (p 6 2 ^ P B 1 KPW >) 

#m-n £ titc *9 y / ̂  ft ^ ̂  a IN T fin ̂  -tt & d <h ^Rrtg<h & & 0 

[0248] < p h m A G 1 P B 1 (D{^U> 

fulfill 5 (Dti&&$yjWW%W&falZ&\,^X%m,-$-\*:Z>t£to. MTlZzkt 

Ijfeizxm^t $ — %ft§kLtco Ttet) t>9ut\ P62^>/^10PB 

1 KPW>£=I-VTZ>Z<7 is*?- KWUfr£>ft£D N A (IB^U#^ : 3 8 

^§3*607$ yitlB?Ufr^&3^>A^ft£=l- KtSDNA) 

K£13L/ciB^J#-^ : 3 7 (CIE®©^^ 

DNAUlMlfco ^IN-e, fWcMDNA^EcoRI^No 

t I (CT«U HI i;$yPSg*(C|I^^b1±(CTMiIL/c p hmAGI -M 

CLinker (Amalgaa m^pg^£t||i) (Cjf At" •& d. £ (C <£ lJ s m 

AG1St/p62^>/^l©PB1 KPW (m 

AG1-PB1) £=|- FTZfSmWf- (phmAGI —PB1) 

MLtc o 

[0249] <m A G 1 - P B 1 

tulE(CT^ML/cp hmAGI —PB1 ^HeLaS 3«(C^A 

U (mAG 1 - P B 1 ) 

m%tZ>mm%:MiLLtc0 %t. HeLaS3®, 10% 

PBS (EQU I TECHftl) MLfcDMEM (M?Jl>=l-X, S I 

G M A ALDR I CHftl) IZX g|Lfc0 fit, mfc^AOfu B (C 

% H e L a S 3 HfllS ̂ 3 5mmf'f^>2 (BD Ra I con £t§?) (CS 
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fflu 1. 5mL0^iI[:T^iUfco Opt iMEM (Li f 

e Technologies £t§?) 1 0 0 yu, L phmAGI—PB1 

1 M g U (f^HiS^I) h7>X7i^> a yMM ( 

Q I AGENftl) t& 1 OMLijlDLfdl *t#L/c0 0 0 ju. 

HeLaS3«CiJ]|U 2O0^i£#L/co tCbfe. 

5 00/j,g/mL CD>Jll3;<h9 (C G 4 1 8 Ls IUC 1 jS^ipS L 

tco ^IN-e. £#L/c«£ h U 0. 5^/^xjU.h 

ft5J:^:G4 18 (5 0 0 jLt g/m I) L/cm, 9 

6 ^xjU70U-h(CTi£#L/c0 fit, f-ppz-eMLfc»^ 

AipS L/co 

[0250] <h fcfc? $ A> 

m A G 1 — P B 1 (CJPA.S p 5 3 

(7 0) - P B 1 MP B 1 -MDM2£f|I!£l±£/cto(C, 

)i(CTpp 5 3 (7 0) -PB1M'pPB1-MDM2^Wc|Al 

tc o 

[0251] fu§B(CT®iZ IfcmAG 1 - P B 1 £<|tt ft &$S 

10% FBS (EQU I TECHft) M1% > • X h 

U 7° h isy (L i fetechno I o g yt) ^r^JP IfcDMEM ( 

SIGMA ALDRI CHftl) IZX g|Lfc0 )X^X\ 

mfe^^A^fuS 8 0 JLJVJ--*? >/<—7^4 K (Nunc£t 

M) (CgfflU 1 hDlfotcV 2 0 0ML©iM)S(CTiML/co fit. 

Opt iMEM (Li fe Technologies £tM) 1 0 ix L 

p p 5 3 (70) — P B 1 -Bet* pPBI -MDM2^1 OOng L 

TflML/cDN AWsL^mRLtco )Xl^X\ ^-#7x^7 h (T u rbof 

ect% Thermo Scient i f ic ttM) 0 . 4 yu, L Jp U tc 

tts *I#U MlCi&^&l OOyu, I <h;fb-n L/c0 fit, 

tulBip#ilfflSS(C^JP Ls 2 0Bt^ip# L/co 

[0252] £/c, LTs pp53 (70) -PB1 WpAsh-MNL 
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i nke r ^ 1 OOng LTiMlM LfcDN MtHC p P B 1 

— MDM^t/p A s h - MNL i nke r £ 1 00 n gfo /!&*• L TIMIM L 

fcDNA»^, mAG 1 - PB 1 £<|tt ft fulBH 

*i©^)i(CT^AL/c0 

[0253] <«©IEfl> 

fu§E(CTilML/c, £lT(C^-t3ffl©«£^te$y 1 (C|3S©^)i(CTlE 

HL/c 

m A G 1 - P B 1 jJfll^ftlCfgSE U M(C p 5 3 (7 0) -PBISt/P 

B 1 - MDM2^HLT^^IfflR 

m A G 1 - P B 1 jJfll^ftlCfgSE U M(C p 5 3 (7 0) - P B 1 RXf p 

62^>/^I©PBI (itwi). 
m A G 1 - P B 1 jJfll^ftlCfgSE U M(C P B 1 - M D MM p6 2^> 

/^I©PBI (itwi) 0 

% b tltctu^ttW^ 2 9 

[0254] t/c, fu§Ep 5 3 (7 0) - P B 1 RXf P B 1 - M D M 2 tffgSE 

h <J y-3 0 M,MlzteZJ:?mnTZZ£lzJ:i>Js 

P53MDM2 ZmmtZ £#~F IZ £ ivX fc ^ §£« £IEfl 
L/co t#£>tl/ci£H£@3 0(C^to i2 9tt^Jfe0J1 

yX(D{%m$: 2 0{%lZ LTiEflL/ci£ll£^LT^£^\ @3 0 U > 

x©{^^4 ofetc LTiE^L/cism^^-rt^-e^^o 
[0255] @2 mAG1-PB1, p53 (70 

) — P B 1 RXf P B 1 -MDM2^I1LT^£«(C£^T, &MW 

*t!±i£ tl/c (@29 0^{||©®^ mM) o mAGI-PBK p5 

3 (7 0) -PB1Wp62^V/^l©PB1 K -f V^fiLTl^S 

IfflR MtHC, mAG1-PB1, P B 1 -MDM2Mp 6 2^>A^f| 

0PB1 F*4>tff£m,LT^ZMl&lZ&^T&s 

tc o 

[0256] @3 Otc^-ray, h U >-
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tcif-o X, p 5 3 <hMDM2 

^ntc$>(Dxfoz>z.£ £ titco 

[0257] mmm i 4) 

^T(C^-r^)i(CT5ilHL/c0 &fc\ 

*i!±!>tfi><h L/cCD&, mTOR (RRB domai n) t FKBP1 2^ 

^t§^V/^l^:LTp6 2^>/^l©PB1 t/c 

mft$ywn£ ItmAG 1 *V/^ft£ffllNfc0 

[0258] <pmTOR (FRB domai n) - PB1 <Dtt§±> 

*f£mzfrfrZ$b3<Dm&$y'Wn£[sTs m T O R (FRB dom 

a i n) CDC^C p 6 2^>A^ft©P B 1 KP< -f >£S^i >A 

(mTOR (RRB domai n) - PB1) £fg!l£l±£/c<!s/)CD'< 

^wy5(c§ES©ay (C^ML/CO 

[0259] <pPB1—mTOR (FRB domain) (D{^U> 

*5miZfrfrZ>Wi3Gim&$yWW£\,X, m T O R (FRB dom 

a i n) CD N^(C p 6 2^>A^ft©P B 1 KP< -f >£S^i 

(PB 1 —mTOR (RRB domai n) ) ^^H^1±^/ctoCD^ 

0 *9 — (pPBI -mTOR (RRB doma i n) ) ^ITCDjl y (C 

ItiLfco 
[0260] mTOR (RRB doma i n) ^Z| — K IB ̂ 0 CD®is 

»gH (E c o R I MX hoi) g§^+M b£1fe±z\ by £ £13 L 

fcDNAUlMlfco fWcMDNA^EcoR I MX 

ho HCT«U HI i;*gil©M<^to1±tCTMiIL/c p A s h-MC 

Li n k e r (Cjif At" •2>tl<h(Cc£y% P B 1 — mTOR (RRB doma 

1 n) £ • — K f £> 0 *9 — (pPBI -mTOR (RRB doma 
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in)) zmmbtco 
[0261 ] <pFKBP1 2-PB1 

FKBPI 2$ywwG> 

C^(C p 6 2$yjWW<DP B 1 KPW (FK 

B P 1 2 - P B 1 ) ^fgrn-Z-teZtcltofDW $ - (pFKBPI 2-PB1 

) £, MTCDmyizwrnLtco 
[0262] FKBPI 2^>/^I (NCB I RefSeq T <7'tr^>a>#^ 

: N P 4 6 3 4 6 0. UC|ES©7$ >/^lt) £=l 

- VtZ>*<7 \s*1- KWU©»(C, E c o R I RXfX h o I CDsSIfrtM K 

fWcMDNA^Eco 

R i wxh o i (CT«U A 

sh-MNL i nke r ICjf Af£ £ ££ <fc y , RKBP1 2-PB 1 £=l 

-(PFKBPI 2-PBD zmmbtco 

[0263] <pPB1—FKBP1 2 (DftM> 

XfsmzfrfrzmFKBPI 2$ywwG> 
N^(C p 6 2^>A^ft©P B 1 KP<>£S^r LT tZ%>$ytW% (PB 

1 - F K B P 1 2) %m%^V:Z>tcl£>(D-f?X$ (pPBI-F 

KBP1 2) £, ^Wy5(C|ES©ay (CliML/co 

[0264] 

(A) PBI-mTOR (RRB doma i n) % PB1-RKBP1 2 

MmAG 1 P B 1 

(B) PBI-mTOR (RRB doma i n) % RKBP1 2-PB1 

MmAG 1 P B 1 

(C) mTOR (RRB doma i n) - PB1, PB1-RKBP1 2 

MmAG 1 P B 1 

(D) mTOR (RRB doma i n) - PB1, RKBP1 2-PB1 

MmAG 1 P B 1 

±§E (A) ~ (D) 
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Ztctb IZ. &TlZ^tl5felZTHE K 2 9 3«[:iALfc0 

[0265] HEK2 9 31K, 10% FBSW1% 

> • 7 h U7°h x'-f :>>£^JPL/cDMEM 1—7.) (CTi^SL/c 

o )Xl^X\ A©fuB(C, ^MJ®£9 6 ^ XJUVJU^ xju^-

McMu 1 1 4ofjuLommmzxi^mLtco O 

pt iMEM 1 0 yu, L (C, :&7°^7$ $ — ft 1 3 3 n g L 

TliM L/c D N L/co FugeneHD^O, 8 yu, L 

JS#U M(CiM)S9 0M I t;Ip Lfco fit, 

*n"5^^ l|JpBip;Silffl§§(<-}|sl)P U% 2 0 BtPelip# L/Co 

[0266] <«©iEH> 

HU PB (<- TIMIM U /ci|[|J® ©ipif 1$^ $\ J\y 0 7-^F--f|[i 2 0 m M 

HEP ESA^^ P H 7 . 4Mii)S 1 0 0 n L »JP L/c0 « 

£ I N Cell Analyzer 10 0 0 L/c0 

^•^xjKCs 0 0 n M<h&£<£9 U 

TH «£iEHL/c0 ?#e>ftfc^JH£i3 1 (C^t0 

[0267] @3 i>>^JPfu(is ^Ttl 

ML/ci£H, £titco Z(D£?IZS =yj^<^y{^Mmz 

tetii ^tltcZtfrb, Z mTOR (FRB do 
ma i n) <h F K B P 1 2 <h (C{£# LTffM^ tltcb (DXfoZ> Z 

ttmm^titco t/cs *fmizfrfr%$ywn*v 

(D NMRXf C3fc(D^ttlizms LT t$fgf IZ£ivT fit IS 
£tl/c0 

[0268] *fgBJ^c<fcfttf, M3lZ^t 

<£•?£, L0§B^^L, flfflJSfclCfc 

\,\T&m4k&%£t 
-^xts ^^tc 
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tcztfrb, £TJS^^titc0 

[0269] t/c, ms lZ7jktJ5)$ilZ&^Z, (Il&tfl 

V$>Zo —Jos HI 1 RX?2 IZTjktJjfelZ&^Ttes MtirtttttteZfySt 

Ifc^T, @3 iZTTitlifetes M 1 RX? 2 IZyjkt 
^)i«hJ;b$xLT. MtiTttMttteZ$y$<7WlZWi&T2>$y$<7W$#<Dft 

(C < < ft5o 

[0270] ^ ̂ tc. @3(C^1-^)i(Cfc^NT^ 4^13*6©®^ 

<7 M £ #S *9 y i W W £ 11 ̂  ft (c mM £ -tt tcIfflJ® £ #tu (c liM L T £ < 
o<hT\ V/^ft£^frIll^*>/^ft£-

® ft (C fSSE £ -tt •T fc, ^ ft *> V i-) U © B J® m (D / < =? SV dp © §m if#P A. e> tu 
* <fc y s^ftra? c: ttf-ez &Q 

[0271] (^»yi5) 

^±©®y, $>/wmr$feKwm<DnMiz£vT. mi ~3iz^tm* 
M^'Z-fo&Z.tlfmb-hHZtt-otco &IC, frfr£^(OTH*§<h 

LTHI4 L/co 

[0272] ttZfrt>s 77 4 -^4 WRXfW, 1 (D$ y;<<7W%*ahsW, 1 ©HISMb* 

tulB77 -r 4 $ <fiztt Lzmw&^tVi~-
ut^y, #aibfgf%>$ywWRxf&yt^ it £ # 

h\ m6(Dm&*yWW£Z* «^(C^Il^1±/cX(i«(C^AL/ciI 
"n (C^Sl/NTs fulE 7 7 4 —T- 4 *? V •hfulEipn"/^— K i~~ £ A*$n T 5L £ 

icj;y, m 1 (DmMt$y«7Wts ituiE^/*-s-f-tf^UTiN^ 
Qvmsty^twtmssLs $.tc%2<DWMik$ywwt. IUIBI^ 
A- LTIN&n 6 ©ib^^ it ̂ tfa&g-f& o t (c<fc y, 
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m 1 RXf2lZ^ktM 1 
fit, ztib 

$y;«?M(Dmmzm\ m 1 jkxfi2iz&t$kmmzs mi wy^tnt 
M2(D$yy<?w£mmftmTtii£s &m.\t&%:MT%$ywmm±<b 
#ml* JFMl$mm£tis ztuc£ y $ y^OWft&tLtfttz£JFM 

< tv_ ^ •?) O 

[0273] 

@4 (c^-t^©^tt(c-^NT5i!£L/c0 &fc\ 

CD8 0©/t^2iMM 

-e&£0 t/c, f©iftMi 

%n>btiz^&, mM%nM$y;«7W cD2tffl^fc (zti^^y/^^m 
(D$ (CM LTtis James J Nat Met 

hods. % 2 0 0 6^ 3#, 1 2§, 1001-1006* — V #BS 

) o 

[0274] <pCD80 — FRB (D{^U> 

7 7 4 —7- 4 $ V £ LTfulEm TOR (RRB domain) L 

, c©^^il^^tfcCD8 0^V/^l (CD80-RRB) %s M 1 

Rx?m2(DmMk$y^twt isTmmp^z&^Tm^^&^is OT© 
®y(CpCD8 0-R R B^^^-^rliML/co 

[0275] $fct\ CD80 (NCBI RefSeq 7^t'r>a >#§ : N P_ 

0 0 5 18 2. UC|ES©7$ 7 yji-OW) £=l — K1~£ 

KIB^y©i^Uffi(C% B a m H I $.t/E coR I ©l&s^lB^J^rilr^iSB 

LfcDNA^AlMLfco )X^\ i^tlfcMDNA^BamH I 

EcoR HCT«U H i;*®ll©M<^to1±tCTMiILfc p h mAG 

1 - MNL i n k e r iZffiAt & Z £IZ£V s pCD80-hmAGM^ 

[0276] )kiZs mTOR (FRB domain) -K@3^ 
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A g e I RXfX b a I K>£:lflL/cD 

NA^AlMUfco i^tlfcMDNA^Age I RXfX b a I 

izxwmu H u h m A G 1 
/cpCD80 — hmAG 1 iZffiAt & Z £IZ£V s CD80-FRB£=|-

Ftzfzmwt- (pCD80 — FRB) zmmbtco 

[0277] <pCD2-FRB0^1> 

J7 7 4 —T- ^^^ihLtmTOR (RRB doma i n) 

(CD 2-RRB) I1MI2 0I1 

£ IN TfggE£-££'<<. J^"F0iiy 

^:IiML/co 
[0278] $fct\ C D 2 $y/iOW (G e n b a n k T^izi/a : A A A 5 1 

9 4 6. UC|ES©7$ J y WW) £=l — 

^ KWU©»(C, BamH IRtfEcoR I ©§^IB?U£IB L/c D N A 

&IN-C, tf'btl/c^D NA^BamH I ME c o R I 

(CT«U |W]i;*|#||©M^to1±(CTMiIL/cp hmAGI - MNL 

i n k e rlzmXTZZtlZ^V, PCD2-hmAG1 £tiHL/c0 

[0279] )kiZs mTOR (FRB domain) KE^ 

CDj5prfn(C% A g e I RZfX b a I ©ggjiiiSfl^lk MtHC$|-ih=l K>£:lflL/cD 

NA^AlMUfco )^lN-e% ff,tlfcMDNA^Age I MX b a I 

iZTWm U H i;$iJPSg^©M^3b1t^TMS U hmAGI ̂ JS$£|&IN 

fcpCD2-hmAG 1 (CjfAT&Z£lZ£Vs CD2-FRB£=I-Kf 

(pCD2 — FRB) zmmbtco 

[0280] <p P B 1 —hmAGI —FKBP1 2 ©IiM> 

77 4 -^4 $ <?lZtt LZmW&^th -f-t LTFKBP 

1 2 #iftl^t^^V/^l^:UTp620PB 1 £ 

^^>/^l^LTmAG1«Lfc0 fit, £ 

PB1 —hmAGI —FKBP1 2%s M 6 ©S4[i^ 

LrMB&fiizs^r&mz-ez^Ks ^«ysizBmvmVs pPBi-h 
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mAG1—FKBP1 2 W ^-%mM L/c0 

[0281 ] 

TIE (A) Xtt (B) S4£-*>/^ft£fg3E£-t±£'< 

<, fulE(CTilML/c7°^7$ HEK 

2 9 3«(C^AL/c0 

(A) CD80-FRB RXf P B 1 -m AG 1 - F KB P 1 2 

(B) CD2-FRB RXf P B 1 -m AG 1 - F KB P 1 20 

[0282] HEK2 9 3lflS^ (DMEM 1-7, 

10% FBS, 1% > • 7 h U7°hx^>>) (CTiML/co 

/^lNT\ mfe-if^lACDfLjEUC, 8 ^ (CSffl Ls 1 

^ xjUdfe/c y 1 0 0 yu, L ©ip#)S(CTip# L/co fit. Opt iMEM 

1 0/xL(C, ^7°^7$ K£2 0 0 n g LTliM L/c D N A}^£ 

^IKL/Co &lNT\ FugeneHD^O, 8 yu, L ;f^jQ L/ctils M 

("-ipS)^ 9 0 /i, I (h/tti'n'U/Co LTN •(§ 'Q 

JQU 2 0^f|^iUfco 

[0283] <mm<Dmm> 
IEflfu(C, afe^AMl^ffiL/cH E K 2 9 5 00 

n MCD^A (s^y $ X^Wikl&RZf 2 0 m M 

HEPESfr£>&£. p H 7 . 4(Dmmm (CS^L/co ^l£H£y»JP 

L iz L/ctis iia-e3 0^FliiLfco fit, I X - 7 1 ® 

IilMlft U-MGF P H Q 7 ̂  J^-WO R C A - E Rf^'^J^ / 7 

»£IEflL/co %btltc1^^, i3 2(C^1-0 

[0284] i3 2lC^-riiy. CD8 0^^tl±im«hLTffl^/ciI^(C^ «H(C 

-j5s CD2^^MM.£LXm^tcmstz 
Its LtctfiTs i4 

5iU£tl/c0 

[0285] t/c, m4iz^t*%m(D$y^<7nmmm/tm(Dm3(Dm'Mi5mz&^ 
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tJ5)££bk$iLTs 

< T)%&fc®s Mtifttmtft&fy/ctnammAJ: y 
tliz < < &£>o 

[0286] t/c, Lfct£H(CT$?*/T^<h& 

±$©®y, 

^> > ;» # tz J& u T iz £ ifc-n * > / * ̂  ft # ^ ti -g. ^ 

otiz£y, *y/<t <<$>ytcT¥o^ 

Ltf'S ttn izm^tzzt #-c $ & o 

[0287] V/^ft£^OSIS6<Z>II^* V/^St£ittft£fg^;*1± 

/c«£#fu(CilMLT£< £<hT\ ZtlbM&lZ®tiittML£tj:2>$ >/i$ 

W~Mft IZ%l%^ i±T */ tfj-JUtDBJ&m(D 

/ v * <D mm t<#p A. e> n. * > / ̂  jt m *@ s ̂  s © ¥o s £ <£ y s ̂  ft tc ̂  

[0288] t/c, CD8 0^©«fl!m®^>^St&s 

=z(Dtc.tsb, y'*<?w%$</£$&&-$ 

&*. -j&fttc, 

s y/wno^ti^tntzzttemm-zfo&t-sfrtiT^&o 
[0289] -j5s *f%w<D$>'wnffife^ttm<Dm3<D$m-j5mz&tiil& 

$y/-\?W%s fotfrt>^£(D$ <7*lZ$£-nm±&ZtlZ£^Ts HI2 6(C^L 

tcm^kfrwn^frte&oiz, c D 8 o^0«iis®* 
tzzt t^m ttn2>0 

[0290] ^biz, FRET/BRET/ 

B i FCI, su^cDlMiaUc 
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p D 11 p D L 1 

[0291] (^»yi6) 

m 1 mz&Lt£$kiz&'3$s 3ti±(D$y;i<?nm(D 
LTs mi iz^t&zmMbtco 

[0292] m 1 <D*y/<?nx.v(£mfcffi&GT&*y'<?n&$tJxm i 

£#frfn 4©S4^>A^ft<h, B3<Df>/<?W%.VcMftf>'<?W& 
#frf§1 5©m^*V/^ft££. «^(C^Il^1±/cX(i«(C^AL/c 

ti£ o <h (c&£0 

[0293] $>/Wmr3feKWm<D$}MlZ£ 
iiZs m7iz^tMfD^^mz-D^rmELfco &&\ 

Z^tHMMii Lfc0lts p 5 0, p 6 OStf I K B alCct^^TP 3MM^ 

tfcZifc&o 

[0294] &fc\ p5 0^;p6 5^(i^P2MBMU NF/tB^nc 

^ ̂ tC. N F/c 

9$5¥H?t LT&fiV®mt&&s I * Ba££e>lC*|Sftffl-r£C:£lC 

Marc D. Jacobs ̂ s Cel U 1998^12^110, 95 

#, 7 4 9-7 5 8^ 0M) o Lfctf^Zs *£jfcmz&^Zs p5 

0, p 6 5^(C#*lbfg£^-t£^>/^lt£S^U I /c BalCttgft 

$ys<tM%MS$1±Zs $BlB&filZ&m$-&ZZ£Vs p50tp65 t(D 

ffiKftHlztl:?ZBJ$3ti&g'£mz% $ blzMft*y/<?M&m&Lfc I 

KBatfMMtz>mz\ 3mm%sw*i&&z^%z. 
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[0295] <p P B 1 - p 5 0 (Dftm> 

#ifti^t^^>/^l^LTp6 20PB1 

5 O^yjiOW (P B 1 - p 5 0) f§1 3 (DWkS 

p PB 1 -p 50^^ 

*-%mmLtco 
[0296] p 5 0 (NCBI RefSeq 7? iz i/ a : N P 0 0 3 9 8 

9. 2 JWM¥\hxiotZZ>$yjiOW) £=l — \s^=$-

KWU©»(C, E c o R I RXfX h o I L/c D N A £ 

Al^lLfco %btltcS$LV N A£, EcoRIWXholC 

TMULs L/c p A s h — M C L i n k e r IZ^ATZ) 

pPB1-p50^lLfco 

[0297] <pp65 — PB1 (D^m> 

#ifti^t^^>/^l^LTp6 20PB1 

%cmizm&$-&tcpG5$y/wm (P65-pB i) mi 4corns 
*y/WW£[;Tf£m$-&2>'<<. pp65-PB1^ 

t-zmmbtc o 
[0298] p 6 5 (NCBI RefSeq 7^^>a>i§: NP_0 6 88 1 

0. 3 JWM¥\hxiotZZ>$yjiOW) £=l — \s^=$-

KWU©»(C, B a m H I RXfX h o I 13 Ltc D N A £ 

Al^lLfco %btltcS$LV N A£, BamH I RXfX h o HC 

TMH LS LfcpAs h-MNL i nke r (Cjif At" •& 

pp65-PBM^^-^lLfc0 

[0299] <phmK02 — I K B a, (D{^Wz> 

^%$yj^VW£. LTmK0 2£N^CS^r£l±/c I tc B a 

^yjWW. (mK02-UBa) ^ |1 5 ©S^* y/WW£ UTfgSE 

IXTlZ^TmVs p h m K 0 2 — I KB L/C 

o 
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[0300] I KB a (N C B I RefSeq TO iz a : N P 0 6 5 3 

9 0. J Itl3^0;6v<Q&£^ 

^ BamH IRtfEcoR I ©1^13^013 Ltc D N 

A^Al^Lfco i^nfcMDNA^ BamH I J&Zf E c o 

R I (CTMH U |W]*l#||(CTMiIL/c p hmK02—MCL i nke r 

PhmK02-i 

K B o 

[0301] <Mm%m£7kfc?mx> 
TIE (A) Xtt (B) 

lzs ^Jfeflyi 2lZ7jktJ5:,t;£mm(Dj5:,t;lZTs tulE^TliM L/c7°^7> $ K 
^^-^HE K 2 9 3«(C^AL/c0 

(A) P B 1 — p 5 0% p 6 5 - P B 1 RXfm KO 2 - I K B a 

(B) P B 1 — p 5 0 JkZf mK02 — I K B a (IttWi) 0 

[0302] 

H E K 2 9 3i x- 71 m\mmm^ u 

-MGR P H Q7-f )[/$ — JktfO R C A — F I a s h4. 0 

^ffl^TlE^L/co 3lC^f0 

[0303] @33 P B 1 — p 5 0% p65-PB1 

WmK02- I KB a^mmzX^l^^tcmS^ i£ 

tl/co — 15s P B 1 - p 5 OStfmKO 2 - I K B a 

tc$®SVZIts Ltctf? T. i 7 (C 

^tmiJs p5o^p6 5^Mt§ii^(cj:^ 

K B a tf-Z b IZMUT ZZtlZ^-oTs £ CZZ.£ tltc 

o 3m<D$ y/«7Wffi<DfeE:?Fm 
£¥u^-e $ & £ t ntco 

[0304] 1 7 ) 

^wyi emmtz. &LTtz^tttmjkxfi5fciz-c. $y;wnmtmwm 
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L/ctfHi, CDK4, Cyc I i n D 1 RXf p 2 1 

MB(D&PllZTs P 2 Hi, CDK4^;C 

yc I i nD 1 Ls t"£ CI <h#^P btlX^ 

•i> (LaBaer J Genes Dev. „ 1 9 9 7^4^ 1 0, 1 

1#7§84 7~862^-^ #BS) 0 f Lt, M§AjP3i* 

CDK4<hCyc I i n D 1 

[0305] < p p 2 1 - P B 1 (D^m> 

#ifti^t^^>/^l^LTp6 20PB1 KPW> 

£C^CS^r£l±/c p 2 1 ( p 2 1 — P B 1 ) f§1 3 (DMS 

$yjiOWt UTfgSE£-££'<<. ^TtC^-ray, PP21-PB1^ 

*-%mmLtco 
[0306] p 2 1 (NCBI RefSeq 7^i/a>#§: NP_5 1 08 6 

7. 1 IZl^WLOJ7^ JWM¥\t>xiotZZ>$yjiOW) £=l— K1"£2^ 

KWU©»(C, BamHIRtfNot I ©s§ISS3?!J£&*S3 L/c D N A £ 

Al^lLfco %btltcS$LV N A£, BamH IMot HC 

TMH LS H^JPm^tCTMlS LfcpAs h-MNL i nke r (Cjif At" •& 

pp2 1- PBM^^-^lLfc0 

[0307] <pCDK4 — PB 1 (D{^U> 

«fflJ&F*3lCT. #ifti^t^^>/^l^LTp6 20PB1 KPW> 

%C3fclzmS^V:tcC DK4^>/^1 (C D K4 - P B 1 ) 1 4 (DMA 

S^y^OWt UTfgSE£-££'<<. ^Ttc^-ray, PCDK4-PB1 

[0308] CDK4 (NCBI RefSeq TO "fe *> a >S^ : N P 0 0 0 0 

6 6. 1 [Zl^WLOJ7^ JWM¥\t>xiotZZ>$yjiOW) £=l— K1"£2^ 

51 KWU©»(C, BamHIRtfNot I ©s§!SB3?!J£&*B3UfcD N A 
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)X^X\ BamHIWNot I 

(CTMULs L/C p A S h — M N L i nke r (Cjif At" 

£d£lCj;y, PCDK4-PBM^^-^lLfco 

[0309] < p C D K 4 (Di^M> 

LTs DK4^>/^1 

(CDK4) ^Ttc^-tay, PcDK4^<oo-^m 
MLtc o 

[0310] CDK4£=|-VT&ZOis*?- KWU©»(C, B a m H I ©UlB^ 

£. lt±=lK>MNot I ©|^l3?U<h£, ^!3LfcDN A^AlM 

L/Co N A^r, BamH IMot I (CTMUL 

% IfcpAs h-MNL i nke r (Cjif At" •& Z. £ (C<£ 

y, pCDK4^^-^llfco 

[0311] <p h m AG 1 - Cycl i n D 1 > 

ITm AG 1 £N^(Ci^£l±/cC y c I 

i n D 1 (mAG 1 - Cy c I i n D 1 ) % \ 5 > 

wnt UTfgSE£-££'<<, ^T(C^1-®y, phmAG1-Cycl i 

n D 1 wt-zmmbtc o 

[0312] Cycl i n D 1 (NCBI RefSeq 7 Viz*/a : N P 

444 2 84. UC|ES©7$ S&ffiWfrbftZfyWn) 

3.0 \y^^- KI3^0CD[5prfiHC% B a m H I CD 111^13 M £s $tlh=l KV&TJ^N o 

t I © 1^13^0 ^I3LfcDN A^AlMLfco ft^X\ %bUtc 

MDNA^ BamHIRtfNot HCTMilU H ffrj IZ X MH L 

/c phmAGI — MCL i nke r (Cjif At" & Z. £ [Z ^ phmAGI-

C y c I i n D 1 

[0313] £ mfc^mx> 
TIE (A) , (B) x& (c) (D%^s^^zxmsoy^ow^%m^ 

ik&tctsbiz, HJig^y 1 4 fulEtCTllM L/c7° 

^7$ K^^-^HE K 2 9 3«(C^AL/c0 
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(A) mAGI-Cyc I i nDI, p21-PB1 RXfC D K 4 - P B 1 

(B) mAGI-Cyc I inDI, p21-PB1 RXf P B 1 M 

) 

(C) mAGI-Cyc I inDI, p21-PB1 J&XfC DK4 

M) 
(B) P B 1 (p6 2^>/^!0PB1 h7^» 

pAsh-MNLinker ̂ r«(C^AL/c0 

[0314] 

H E K 2 9 1 4iZ^tl5^tm 

*i©^)i(CTlE^L/c0 t#<Qtl/ci£H£i3 4 (C^-To 

[0315] M3 mAGI-Cyc I inDI, p 

2 1 - P B 1 RXfC D K 4 - P B 1 j&tf&tii £ 

tltco —J5, C D K 4 

D K 4 -&tcMSlZ&\,^T 

Its Ltctf? T. i 7 ic^t"jfiy 

, CDK4<hCyc I i n D 1 t £ d £ (C <fc y, 

y^ommomKwm tfmmz n tca 
[0316] (^«yi8) 

^«yi 6M1 immiz, $>/wmr3feKwm<D$}Miz£ttz, mi 
(C^-r^©^^tt(C^lNT5ilHL/c0 &fc\ £0iHs§^ifclC£lNT&d}fcMfe 
t L tcCD (is tlJU:ESso-'J > (C a I m o d u I i n ) t s $ i/ 

j~ —ii 2 (myosin I ight chain kinase 2) (D 

SP#SB?U (M 1 3^7°^ K\ M 1 3 p e p t i d e) tlZ£Z> 4fftMt 

Si-5o 13)V=E*JD- 'J ytM 1 3^7°^ G^>A^ft±±t& 

(GPCR) A<U 
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(Mi yawak i A ^ Nature, 199 

7^8^280, 388#, 6 64 5§, 8 8 2-887^-^ #BS) 0 

t/c, t\)l=EViL U y£s M 1 3^7°^ vmot\)l=EViL U K 

<h (Ci; o T, o ti £>& 2 ^ &£ 4 ti£ o <h t 

0|] <Q AMC &-z> T lN •!> (Y e Q ^ Biochemistry, 2006 

^1^240, 4 5#, 3^, 7 3 8-7 4 5^ #BS) 0 

i)^4MffM^ HI 7 L/c^(Ci; o •?> il <h J^~RC^"t" 

^^t/^)i(cT5iiHL/c0 ^ ̂ tc. ^ftjf£©*t!±!£ai;T, mmfotui 

[0317] <pM1 3 p e p t i de-PBI (D{^U> 

ZCmzm^-tttcM 1 3^7°^ K (M 1 3 p e p t i de-PBI) %s 

mi 3^i 

pM13pept ide — PB1 ̂ <0 0 — L/c0 

[0318] Ml 3^7°^ K£:=l— KIB^U (I3?U#^ : 5 0 (C|E MO 

3 0 \s^J- KWU) ®[5PrfiHC% B a m H I J&TfE c o R I ©1^13^0£i§-^ 

!3L/cD N A^Al^Lfco %btltcS$LV N A£, BamH I 

JkXfE c o R I (CTMULs L/C pAsh—MNL i n 

k e r (Cjif At" %>Z. <h (C<£ ^, pM 1 3pept i de-PBK^-^ 

ItiLfco 

[0319] <pCa I umodu I i n — hmAGI RXf pCalumodul in 

- h m U k G 1 (Dftm> 

^%Oyj^OW£ ITmAGI ^C^CS^r^/c^U^ 

j-'jyOy/iOM (Ca I umodu I i n — m A G 1 ) %:s %\ 5 COSScT 

oy^omt ztc&mfttywnt itmu k G 1 

IJ y$yy\0M (Ca I umodu I i n -

mUkGI) m 1 5<Dm&*>'<?Wt UTfgSE£-££'<<. 
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pCa I umodu I i n-hmAGM^ —JkZf p C a I urn 

odul i n-hmUkGI 

[0320] ti JUT is n. 'J y & zi—K~<t Z> 3 0 \y ̂  J- KIB^Ll : 5 2 (CHE®© 

3 0 KIB^y) CD[5prfiHC% B a m H I J&TfE c o R I * 

IBL/cD N A^Al^Lfco )X^Z\ i^nfcMDNA^ BamH I 

WEcoR I (CTMilU |W]*|#||(CTMiIL/cp hmAGI - MNL 

inker RXf phmUkGI—MNL i nke r 

(Cjf A % pCa I umodu I i n — 

hmAGI —JkXf- pCa I umodu I i n-hmU kG 1 

o 

[0321 ] 

TIE (A) x& (B) m&frSfrvizTmsoystowzm^v&fc® 
IZS &TlZ*ktl5mzZs fulE(CTilML/c7°^7>$ K^^-£H e L a 

S 3«(C^AL/c0 

(A) Ca I umodu I i n - m A G 1 Stf M 1 3 p e p t i d e — P B 

1 

(B) Ca I umodu I i n-mUkGI JktfM 1 3 p e p t i d e — P 

B 1 

HeLaS3»^ 10%RBS (EQUITECH*±M) 

tt^DMEM (€^U=l-7) (CTiML/co )X^Z\ HeLaS3« 

^rmfe^^A^fuS (C 3 5 m m iS— 7,fV V "> J- (Mi^ttM) (CS 

MLtco tLZs mfc?mA(DmtZtts Opt iMEM(C7°^X$K (1M 

g + 1 At g ) 7$'J 7 n Oh (JIIIF^!) h7>X7i^> a >!S 

£££1 Oju I MlU mWLtco £e>lCi£^&6 0 0At I £MSLtcms H 

e L a S 3«(C» U 2 2 L/c0 

[0322] 

fulEtCTmfc^AU 2 2^iUfcHe I aS3«^ J\y07 

¥fMM'2 0mM H E P E S p H 7 . A-Mffifa^lZZs IX 
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- 7 1 mtLmmt, U-MGFPHQ7<J^- ORCA-ERf^^^ 

100MM (Hi stam 

i ne, L/c0 tZ£ 

s H e L a S 3«(CtfgIlLT^£G PC R© Hfi HI 

U-tr7°^-(Z)lJ K<h tf'Qtl/c 

Ip^^rHI 3 5 JkXf 3 6 

[0323] I35M36 IZ^Ltc^frbBRibfrtel:? IZ, U^>K (tX^^V 

) /IsJPfiKis Ca Imodu I i n — m A G 1 IkZfC a I m o d u I i n — 

m U k G 1 U 13y K»JP LT<Q 6 

owmzlt, Ml 3pept i de-PBU 

t/c, m3 5 iz^t^(om^mmL 
xmm L/cisn. y#> FffiMzw?T-mtoiz±wLfcM®mtiJi'*>'5A 
<f*ym%tfs *<Dm&TLfcz£izwi\ vifymiiQ3oo%>mizizM 

M£L/c0 

[0324] Ltctf? X, ^^ICcfcoT, o©<£9&^P4m{*ffMt*£!±!"e$£ 

^^tc. *f£BR<D*>'Wwr$feKwm<D&&i5fe%m 
mtZ>Z£lZ£V, H 1 [siz7°$-frt>(Di/<f1-)lfcmz£V, 

X V*lJt '^mxfo Z> Z. £ i b frizft o 
tco %tcs wai, 

£ -t±£ -tz ti y K^ v -tz y V-v —H© s §£iz ti y K^ v -tz y V-v — 

t~ )l'^i~U tfy K 

b<DM%i<D&\h&XflZ7>t i)--y<flZsMmX^Z>Z.£^^tI 

tc o 

[0325] (^WJ 1 9 ) 

±§Ei£H(cg-^ 

LTs HI 8 L/co 

[0326] tmi (D$ywn. MI <D£mfcffi&GT&*y/<?nx.v(M 
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1 7 0SW£%s 

lCfg^;*1±;/cXfcMifflJ&lC$AU M 1 <Dt>/Wntm2<Dt>/<tM£& 

£fcM 1 <D&Mfcffi&£TZ#>s<tM£M2<D 

zmitrnzmtz* ywn£&mte2>$ ywnx&zm^ micooy 
u $bizzmfoffiztztztys 

o m HI ± <D # mmm mm $ n z z t iz & y, ms * y / ̂  g t>< g & ft ic 

[0327] ^tZ.X\ 
&fc\ CLCDtesBCfclN-cte 

$>Vs 3? h U >-3 £ 

^milZ&^Zs ^mitm^t^Oy^OM£LXs Tankyr 

a s e 1 ^V/^1©SAM KPW X P KC i o t a$ysWW<DP B 1 

KPWX TEL^V/^S0SAM KPWX DGKde It a$yi\9 

l®s AM Ky-< $.tcs Qkyt$y'WW£[; 

Xs mAG1^>/^I^ffll^Co &fc\ i8 lC^t"SUCi>lN-c&% 

£ -tt •T IN £ *mt50!l (C a IN •T CD 0 y IW MIZ L T &SE % ft o 

tc o 

[0328] <£fflS4^>A^lt£fgIl£l±£/c<!s/)(Z)70^X$ 

-tjZECD }§. y (CIMIM U/Cs pTanky rase — hmAGI—p53% p 

PKCi— hmAGI — p 5 3, pTEL-hmAGI - p53 RXf p DG 

Kd — hmAGI—p53^:% Nhel JkZf A g e I (CT^JPSIf^Mll Us 

3? ^ U^-51 K Iff in T anky rase — hmAGI, PKCi—hmAG 

U TEL-hmAG1WDGKd-hmAG1 rilLfco fit, £ 

n^%mmmmizxmmL. PBUIH«IN/CPPBI -P5 3 (70 
) IC, ^>5?jfA-ri>d^^J:y, 
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(a) pTanky rase — hmAGI — p 5 3 (70) % 

(b) pPKC i —hmAGI - p 5 3 (70), 

(c) p T E L-h m AG 1 - p 5 3 (7 0), 

(d) p D G K d - h m AG 1 - p 5 3 (7 0) 0 

[0329] t/c, ^«y4(C£lNTflML/cp P B 1 -MDM2^ Nhe \RXfA 

g e I (CTMilU P B 1 fulfil 

(e) pTan 

ky rase — hmAGI — MDM2, 

(f) pPKC i - hmAGI -MDM2, 

(g) pTEL-hmAGI -MDM2, 

(h) p D G K d - h m A G 1 -M DM 20 

[0330] 

fu$©a<<J(CLTflML/c70^X$ (a) ~ (h) £, TIElI 

^fettle T. HEK2 9 3»ClALfco 

k>1£ 1 : 7°^7v$ (b) RZf (h) % 

2. : 7°^7v$ (b) RZf (g) , 

k>1£ 3 : 7°^7v$ (a) Rtf (f ) , 

II<^'n^-t±4 : 7°^7v$ (a) Rtf (h) % 

$!<&•••fc>1£ 5 : 7°^7v$ (a) RXf (g) s 

M^n"-fo"1± 6 : 7°^7v$ (d) RZf (f ) s 

7 : 7°^7v$ (d) RZf (g) s 

M^n"-k>1£ 8 : 7°^7v$ (c) RZf (e) % 

$!<&•••k>1£ 9 : 7°^7v$ (c) RZf (h) 0 

[0331] HEK2 9 3«^N 10% FBS^1% ^ - *> U > • X h l> 7° h 

DMEM (im^JUP-Tj (CTip# L/co mfe 

rf^ACDfuEUCs 9 6 0 JLJU xjU7°U— h (g re i n 

er bio — one ttM) (CSffl Ls 1 ^7 JLJI&TC lJ 1 0 0 /A L 

(CTiML/co fit. Opt iMEM 1 0 AtUC, K£2 0 
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0 n g LTiMlM L/c D N L/c0 )XlsX\ Fugene 

HD£0. 8MLijinLfdl JS# U mztm^ 9 0 M I L/c0 ^ 

LTs L. 2 0^f|^iUfco 

[0332] <mm<Dmm> 
iu pBipSm 2. 0 mM HE 

PESfr£>fc£pH7. 0 0|xL»Lfco fit, I 

N Cell Analyzer 1000 lNTiEH£:fT t£-z>tc0 

, stit)j§Jt4 O^M^^^C* h U >-3»JPL/c0 ^ 

Sfl 0t^ffSL/c(Z)t»«^IE^L/co t#£>tl/ci£H£i3 7-4 5 

"To 

[0333] HI 3 7 ~4 5 L/cip^Av,Q0^9 :£T CD&I^'n 

Xs 3 h U >-3»JPf 

3? h >J >-3 LT 3 OtfmicpiJtiBfl L/ci£H. 

^tls tlT l/N/c0 

[0334] Z(D£?lZs m8iZ^t^X^s p53<hMDM2<h (CfS# L 

j&Sr&tfi'f £ £ <h o ft 

X^tc0 

[0335] £l±f£BSL/ci:9(C, *fgBJ^C 

PImixTiz.&^xm'Mt&zttfx^, %.tc$y/iomp^is^® 
ztcs *f%mz£^r&. 

[0336] L/C^T, *w%(D$y^<7nmmm/tm(Dm'Mi5)£m. mxfizzn^ 
(Dj5)£izm^ bti&fcdbtD^O $ —Xtt* y Mi, 

wai^i§P< ti-XA(D 
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M m % a u tc m. n p° # <D m % i z at-^r M E T? $> & 0 

s^ia7'j— 
[0337] : 1 2 

< 2 2 3 > p62©PB1 h'^V 

: 3^.t/4 

< 2 2 3 > TFG0PB1 h7^> 

: 5 RXf 6 

< 2 2 3 > PKCi ota0PB1 h7r> 

IB^y#^ : 7 RXf 8 

< 2 2 3 > TEL0SAMh7'f> 

IB^y#^ : 9 Jktf 1 0 

< 2 2 3 > DGKde I taCSAMh'^V 

IB^y#^ : 1 1 RXf 1 2 

<2 2 3> T anky r a s e - 1 0SAM K^-f > 

IB^y#^ : 13W14 

< 2 2 3 > =1 K>£t: K^L/c^l{*7+f$yU-> 1 (mAG 1 ) 

IB^y#^ : 1 5 RZf 1 6 

< 2 2 3 > — y (mUkG) 

IB^y#^ : 1 7 RZf 1 8 

< 2 2 3 > %.m.WW\Z=7*\/yV2 (m K 0 2 ) 

IB^y#^ : 1 9 RXf 2 0 

<2 2 3> ^KU'f'v — N>7> 1 (mM i Cy) 

IB^y#^ : 2 1 RXf 2 2 

< 2 2 3 > OV-^^-^yyi (KCyl) 

IB^y#^ : 2 3 RXf 2 4 

< 2 2 3 > (AB) (dAG (AB) ) 

IB^y#^ : 2 5 RXf 2 6 

T G u v 
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: 27^28 

< 2 2 3 > P B 1 hmAGI 

: 2 9W30 

< 2 2 3 > hmAGI P B 1 

: 3 1 M'3 2 

< 2 2 3 > FKBP12 

: 3 3W34 

: 3 5W36 

<2 2 3> MDM2 

: 3 7W38 

<2 2 3> P B 1 

: 3 9^.t/4 0 

< 2 2 3 > 7 3- — V ay \s y V 

IB^S^ :4 2W43 

<C223> T anky rase — hmAGI 

: 4 4RXf4 5 

<C223> PKC i ot a — hmAGI 

: 4 6jkZf4 7 

< 2 2 3 > TEL — hmAG 1 

: 4 8jkZf4 9 

< 2 2 3 > D G K d e I t - h m A G 1 

IB?y#^ : 5 0 JkZf 5 1 

<2 2 3> M 1 3^7°^ K 

IB^y#^ : 5 2 jk.Zf 5 3 

tlJUTV=L 'J y 
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HacOlfiH 
^111] mi 

TIBXfM (1) ~ (3) £ 

(1) mi <Df>/<?Ws 

>A^ft£#frig 1 <Dffl-£#y/<$M£s m2(D$ y/iOWRTf^m 
2omsoy/wwt%. 

(2) tug zMBfoiz&tfzm 1 omso y Mtm 2 omso y 
/ ̂  ft £ ©££• (c <fc y £ i; & £ £*ti±! f £ ii 
(3) mi <D$y/wn£m2<D$y 

/ww£<DfaKwmz^MtzT.&o 
3cJl2] fu§Ef§2(Z)S^^>/^ft^\ b y 

y/<?W~e$>Zs Il^il Hci3S©^)io 

5RII3] ttJgB^fti^>A^ft;6^m{*i!ft;^ 

2 (C|3S©^)io 

5RII4] H 1 

TIBXfM (1) ~ (3) 

(1 ) in 

3(omsoy/<?wts m2(Dj9y^OMRtf^mit^^t^oy 

Rxf&yttyww%^&m5(Dmsoywwt^ 
mzzxiumizmxTzjife 
(2) m3(Dms$y;<0M£s mioims 

$y/wnts msom&ty'wnto&'&iz&vs.vzmftm&i 

(3) mmmMw&m$&iz£vs mi <D$y/wn£m2<D$y 
/ww£<DfaKwmz^MtzT.&o 

3c3l5] ttJgB^fti^ II^II4(C§3 



WO 2015/190529 121 PCT/JP2015/066760 

l^p-Kt^DNAt, OnWiOu-~y 

</%m iznm(D $ y i w ft £ =i - K t z> D N A t<mA $ n & z t iz £ 
y. mmm%$y^<7MRx?mm 
iiMo oy/io ft £^om-n 0 yw ft 1± 

OO-o 
mun TIE (a) ~ (h) frbtezmfrbM$i-ztiz'pte<£*>-<Dyiin 

li^I11 -3(Doi5(D^ttlfr-miZtm(D 
Jjfelzm^btl&tclsbfD^y h 

(a) II^CII6 (ClEtfc©^^ — 
(b) m 1 
(c) M2<DM-n*>s<tM&3— 
(d) m 1 (Dms$y^0M%=i-

$zmm 
(e) KTS^^-SHSftTS^ft 

$£$!» 

( f ) B 1 ©S^i^V/^ft^P- VTZ"<0 0-£M2(DmS0 
y/<OM£=i-FTZ'<?*-£&&&T&Mn&&M® 

(g) H 1 CDS4^>A^ft 

(h) M2(Dms$y/<0Wo 
^ii8] TIB (a) ~ (h) tt-ayan 

8b(D5-y h 

(a) Kt§DNA^^P-z 

yskOn--y<f^mz4iM(D$y;«7W%:=\- K 

•r s D N A ^ if A ̂  n s c: ^ tc <fc y, tu IB# s-fbti ̂  f s ̂  ^ 
WRxfm^iiM(DO >A^ft£#frS^r ̂  >/^ft£fgil£i±£z t 
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(b) 

(c) — 

(d) tr­

ie) 

mmm 
(f) M3(Dms$y^ow 
(g) w,4(Dms$y^ow 
(h) m5(Dms$y;<OMo 

11^119] %1 
(Dl5}£Zfo-oZ, TIEIi (1) ~ (3) £ 

( 1 ) 77^ -^4 WRXfW, 1 (D$y/iOM%'afcM 1 (DWM\tO 
y^OMt, 7 7 4 —^4 0</RXfW,2.(D0y^0M^hsW,2.(DW: 

mitoy^owts tulE77 < -< oLzmni^^t 

%6<Dm&*yt?W£*s 

(2) mi (DmMkoy^owts B2(DW. 
WiifcO y^OMt^ tulEip-n/^— K^- — ifinS 6 (DMAS 0 

v/ft £ <£ y £ i; £ ££*ti±! t z>ii 
(3) mi (D$y;<OM£W,2(D$y 

/ww£<DfaKwmz^MtzT.&o 
il^H10] TIE (a) ~ (h) frbteZmfrbM$l-ZtlZ'Pte<£*>-<Dyiin 

Il^cII9 lZfd,W,(Dj5)t;lzm\'s iotl&tc&XD* 

V h 

(a) 77^ -7^ — VT&DN At<7n--y<f^{\L£ 

£#<2^ I^^P-->ySMi(C{3EE©^>/^R^:=l- Kt^DNA 

tfjf A£ti£o<h(Ci: y, tulE777 -f -7^ 
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(b) m 1 vtz^oo-
(c) m2(DWM,\t0y^0W%:n- vt&^oo-
(d ) fulEipn"/^— K j~ — tfftna L T £ m 6 (DMSO y^OMft 

% n— Vt&^OO-
( e ) fulEipn"/^— K j~ — tfftna L T £ M 6 (DMSO y^OMft 

=i-vtz^oo-tts imtz&mmmm 
(f) mi ommtoyj^ow 
(g) mzommtoy^ow 
( h ) tulEip-n/^— ht-^fp-p LT^I)||6 ©Sin ̂  y^0%o 

II^IIH] m 1 <D*>wntm2<Dt>/wnt<DffiE:ftH&&tiiTzfcib 
TIEXi (1) ~ (3) £ 

(1) 1 hitfi 1 <D$> 
AOW%^fcm7(DMS$y^owts &yt$y$ow%iM&T2>m 
1 ©SB#"* 7°^ VRZ?m 2 (DO y<0 W%<atjsm 8 (D^SO y<0 W 
ts m 1 <Dfflfrumz&<£T&ztizj:?rMft*y<?nfim 
mi$Lmzm2 (DZisfr^y0?- K\ &o y^ow* 
^m9(omsoyAomt^, 

(2) tu§E»^c£tt£, w,7(Dmsoy^owt, ns©s^ 
oy^omt, m9(DmsoyAowt(D£sizi:v3i\;z>%imw& 
£&d}-r£ii 

(3) in ©^>/^5t<hig2©^> 

il^H12] TIE (a) ~ (h) frbteZmfrbM$l-ZtlZ'Pte<£*>-<Dyiin 
li^I11 MZtm(Dy5:&lzm^ibtlZ>tcSb(D 

l> h 

(a) mi ©PB#/><7051 K£=l- Vt&DN A ton--yO°%M± 
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M%mnz-ezztrf-ezz*? tr­
et) B7 <Dffl'g#y/V7M&3— FTZtff — 
(c) H8©S^r^>/\°^Sf£=i-

(d) f§9 0S$^ >/^ft£=i-K-t£^^-

(e) M9 (DMi-nOy^OMZn- 9 — 

(f) M7 
(g) H8 0S^r£>A^St 

(h) 19©i^V/^Io 

,l^ciI13] H1 

TIBXfl (1) ~ (3) 

d) %wfcm$:£Tzoyswm%mj$Tzm3(D%w<7°?- VR 
t/B 1 (DOy^OW^^W. 1 O0S^=r^>A^ft<h, 

V/^IC;£*iJ&t~;l>fg3 0M^<7o51 K&T/fl 2 0^7 >A^St 

£#o^i i (Dmsoy^ont. 
£lZ£?r&m4kffi*Gt2>$y'WWtf&mtiSL L#S14 ©SB#"* 

K\ 1 2 01^r^>/\°^f|<h£, $| 

(2) % \ oomsoy^omt, mn© 
H1 2(DMSOyy<OWtco^sizJ: y£i;£*g 

(3) fg 1 0^VA^ff<hf|2 0^> 

A^lt<h0*gSM£¥U£T£lfIo 

1^1114] TIB (a) ~ (h) <ht>-0tlSt 

Steffi 11^111 3 lZBB(DjJ)£lZffll^tl&fc6b(D 

dp>y h 



WO 2015/190529 125 PCT/JP2015/066760 

(a) K£=l- Kt5D N A <h ^ P-->^IMAL 

s%0n-~y<f%miz41M(D0yA0M%:n- K1" £D N 

ft 1t 

(b) in 

(c) ii 1 ©i^V/^l^rP-

(d) m 2©S4^>/\°^ff£zi-VTZ^OO-

(e) f§1 2 0i^57>A^ft£=|-Kf 

( f ) H 1 0©I4£r^>A^ft 

(g) fn 1 omsoy^ow 
(h) % \ 2(DMn$y/«7Wo 

[If>RiI15] B 1 ©^>/^fl<hf|2(Z)^>/'^ft<>:fg3®^yA£Jt(hCDffi5 

TIBXfM (1) ~ (3) 

JJ)£ 

(1) % \ (D$yji<7MJkxf%wlti&%:^tz>0y^on^tiM 

1 3(DmSOyy<OMt, M2(D$yA<7MRtf:§?sikWl%MtZ>$ 

£X&«K>IAT£Ii 

(2) ful3«ftfc£tt3fil 1 1 ArCDmS 
$y/WW£Ml 5(DmS$ysWX£(D£Slzj: U ,£ 

(3) fulB^ftfi^a^ttiHcJ;^ M 1 (DO y;<0WtM2(D0 y 

/<ontm3(Doyy<oMt(Dtmftm%mfeTz>xfeo 
[11^1116] TIB (a) ~ (h) tb-(DmW 

11^111 5 IZBWHDlomzm^btlZtcatXD 
S 
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(a) #Kbtg£^t" Z>0 y AO Vt&DNAtOn--
yO*%mt%^fr, m?n-=y?&mz&M<D*ywn%-1 - K 
T £ D N A A £ ft £ £ <h (C y, ^m\tt^Mt^0yAO 
^miso yAOM^mm^it^ztfrz^^^oo-

(b) mKoyAonttn-vtzDuAtou--yo°%mt% 
W>0 U--y ytl\tL\Zfe.%(bO yA0%~&^- KtSDN A# 

ifns o £tCcfc y, 

£ 1±£ £ ̂  tfZ^&^OO -

(c) HI 3(DM-^>A^ft£=l-— 

(d) ^1 4©S4-^>/^|t£:=l-

(e) HI 5©I£-^>A^St£=l-Vt^b^OO — 

( f ) H 1 3©S^^>/^K 

(g) 11 

(h) 11 

I^iii7] 11 ooy^oMtm2(DoyAOMt0mm^^^}^t^tcdb 
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