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—,quloomo,tK 4, C0 3 W2WMOIK ,6'0 L W 'D- c- D-W (Dge=-/ 
s_kc;=_ r, 4Y 	so,,c; ,6, s_EIErdi, H*Rsoff:E6,co-T-ii 	(17) 

°wcortai:21 	(L) 	'S MIGC.:7t25'Llti 	'=-1(49=-/S 

L,E'aElrOWDEIEIM, E10511X 'VaHCO2 	SWT1 >'1 	T4(0 ELI 

JA'HO'i' 	'WT1 >'1 _3_T4C0 ElEIJA, 1422LItIS 	1`24 _1 	( E) 

°WCort22-21 ( L ) 	'S-*'#i" 

Incw.2241 --21(49:-YS-*VaElOWDEIENA, E10511X 'VaHC0D-- 	S- 

W T1 >'1 __T4C0E1E1 6E105' 	'W T1 >'1 	TUC0E1E1d41425'Llti 	( 3 ) 

'RiTiTS--T-IitElEIJA,  

moRg0,1K4,03wRgo,1K4,co L W 'riT-21M*00%#,IIVW.2241  

'RiTiTS-QMIGC.WeSflTrilD"--1:3- 

.u.,coRm4,fc; 4,=7.inico 3 wRso, tc; 4, ',3-nico L WS-1R:21M5M2241  

'RRIS45',- .60§:-IM5EMRMOIK 4' 

=7,,alco3W.I.,V_MO,tK 4,V.W.S-NTiggsri/gMOIK 4'03W 

Rgo,IK4,;=7.1110 L w,I.v..go,IK 4-WE'.3--WiWN4. lc: 4'0 L 

'lc 	D__WCO 

Cfir-VS-*EIENA, E1*CORMOIK 4'03WRMOIK 4'0 L W 	(L 

°Sa-Co%S-Mfilif 
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( 1 ) m 1 <D*>s<?ntm2<Df>/<?nt<DffiKftHZ&tiiTZfcdb 
(Djj)£~£fc?rs 

% 1 ©? 1 ©«&£•? £: 

fu§E»l*UC£tt£f§ 1 £f§2 0S^? 

i=r tc <£ y £ i; £ ^ ft f £ M £ s 
tuiB^j®^©^ai^j;y, MI (D$y^?ntM2(Dt>y^'7nt(Dm 

(2) tu§E*@s:fFffl0fg£gu < L < 

xmrnrnmo^m^m^tht^tcisb^ mmmMw 
(1 ) ^§Ei6<OT;£o 

ztctoiz, O) K§E*6©;££O 
(4) 'j-->?"r^ 

tctfXD^&Xfo^ X, B 1 ©? >^?ff&t/f§2®? 

>^?ff-efey^ tuiE^:7*6)^1 

^(D^taiz*y, §^#^0?y^tntr a * > / * ? it £ g^-r a 
% (1) ~ (3) 09 -tbCD^ttlfr— £§E<6©£&o 

(5) 1 

20?y ̂SIS £H^-r a fca& ©;£&-?&o-c §£f§ 1 <D 

$ yI^0%3MWM2(D^ 

ff£ffll\ tulE^71D^0^:71D^fr\ ^#|fr»A3tlTl^l^>A?ff 

£ ffl ^/cil^r£ tb$$ L TMil L A3 ti/c 7 $ y II^S 

«:tuiE4li:^ffltC^-ri)i:¥!l^-ri), (1) ~ (3) (D^-tbO^ttIfr-
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CZ_ EiScODZI. 

(6) M1 (D'9'NLM2a)'9'NLID$H'fiFfllgntZ!ttN 

1)-=1-Z7`L- 6730)Z5k-e-D-C, 

tfEatiV±T--e, M 1 a) ,9i 	. N)3t rf-R- Isi,73 4.g 	. 7 N 	at,` 

1 ON-E`15! 	iONL, M20,9' 	i/Arf*'-albligZgY ,9' 

W -g',1)NM 2 ort-adi 	iONLV4Ilfnitz..f0E-.3s -tZif'i'L, 

114,1EVIJMG:.-.8o-CM 1 oittai9iioNLm2a)ittaioNLID-R- 

at: ct (,Jt 1.; Z g-1YOTAffl 	Zifi' L, 

linEg:3160A(OgY6tftb<iithInOtfbatto)4PV±Tl,z.: -1iN - t I.; Z.1)16 

nA0gY6t1k.ct (,)±111 -Zt'i-aa, mgEwtiE at 	114,!,E$1afF)Ell 0734 

ItN L L --C 311N L, 441-21;YOTAVA1)Mtftb<441-2WCEalta)44/±T t.. 

8o-ct UZ%„;YOTAVA-1Y6t1.ct ,)g,9 -zt'ilst, mamiLat 	114 

,!,E$1afF1,11 anAlitg L L-CilttR-4-ZTfi'L, 

-.A-tiNZ51. 

(7) inEE-R-a,i734-i7V, 	p 6 20)P B 1 K)(-f 	, 	TFGO)P 

B1 K)<-1, 	PKC i ot alOPB1 K)(-f, 	TELOSAMK)(4 

DGKde I t a0)SAMK)(4)3fTanky rase-10)SAM 

K)<-f 	i3\67,̀4‘,ZEV3\632.tR -1 /4354-LZ,Pts< Lt -05' 	iN--ez, 	(1 

) - (6) 0)-3tODOTtLiJN-t::_gEeca)Za. 

(8) -R-ag734,  'iON 	')-= - Zt-c6-4501-- )-D -C, 

(a) *$'9' 	iON13zVem A G 1 	-A-tiNe-awdEINvaiim t:.-.5evs -ft 

ZifIL, 

(b) ISIE*W9i JiOKEzti4illEt4g -Zg-b1,5' 	N-.A-tiNE 

-a_SANVOM,:.-.5NR -1 /43s -tzif'i'L, 

( c ) 	(a) 	t:.-_,EgoDifiT.-.8o--CtVIYOTAeffl-.3541.T, 	( b) 	t:.-_,IE 

oifil:.-.8o-ctVgAnAe -,3s4-Ltctiiiat:.-_, 41n 	.g 	N-R,- 

ai,734-9' 	/ONL L-Cilt.tR -Zifi'L, 

-A-tiNZ5L. 
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(6) m 1 <Df>s<?n£m2<D*>s<?M£<DffiKftH%mwt&Min 
IJ --y^t^fcstxD^iv&^Zs 

fufEfMSF^Cfc^-tft 1 <£>!$£•? 

niC <£ y ^ U'g) ^7*6)^1 Silt 

HI £ VAT £ i; £ & 

t)ff«h LTIKU fu!E^71D^^(D^:71D^frfulEM^b^©##ST^ 

&INTJ£ U •i)!®:^cli^0^7*6y tuIEM^'fbn't^tu 

§E*l£ftffl©£Pftl$lff £ LTljRtSIit, 

(7) fu§E£l^i?>A?fffr\ P620PB1 h'^X TFG0P 

B1 h7 0, PKCiotaCPBI h7 0, TEL0SAMh7^> 

% DGKd e I t a©SAM h7-f > JkTf Tanky rase — 1 ©SAM 

KP<< i3'>&< tb~(D$y/<?K?-£)Zs (1 

) ~ (6) (Dz>-*E>(D^T'tifr—lzBM(DJj}i;0 

(8) U -zy^tSfc^^TifeoT, 

(a) M^>/^lWmAG 1 1* 

ZTfet* 

(b) >'<9M%.zj(&sfcffe%£Tz>&y6* 

(c) (a) iz$mvT.mz&^TtemMw&m$ihznt\ (b) KIE 

LTljRtSlSi:, 
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( 9 ) 	ME* il lE1 -ZgY6'91 e, monomer i c 	K 

usabi ra—Orange2, 	Azami—Green, 	Kusabi 

ra—Orange1, 	dimeric 	Keima—Red, 	Kikum 

e 	Green—Red, monomer ic 	Keima—Red, mo 

nomeric 	Midori 	ishi—Cyan1, 	monomeric 

Kusabi ra—Orange1, 	monomeric 	Kikume 

Green—Red1, 	Midori 	ish i—Cyan1, 	Kusab 

i 	ra—Cyan1, 	dimeric 	Azami—Green 	(AB), 

dimeric 	Azami —Green 	(AC), 	TGuv,Momi j 

i, COR3. 	01, COR5)3WeDsRed275\67`sZg75\632.tRtq'tz 

Ws< Lt — 0g3.11,9' .i/ON--ez, 	(1) — (8) 0-3 tok,\T41,75.— 

izEili,a)51. 

(1 0) 	-FE (a) — (j) 75\ 6tsZU75\ 6iit.tRtg-LZ/Ws< Lt —ot 

NarfiCEMBASA-tiN, 	( 1 ) — ( 9 ) a) -', tooTtLb\—t:.-_,Eaa)51 

6:.- E110 641.Z tca73a)*v I- 

(a) -R-a,7349' 	 — 1 -z DNA L, a-Rato149' 

La-al,-cfMtql.Zck -3 t:, ilSo),9' JioN— K -z DN Aopt*A 

(b) *iiilEg -Zg1.16,9' 	 — K -ZDN AL, A g A 

JKLIU-al.,-cftIR.-.354-t.Zct -)t:.-_, 	it 	o),9' 	j 	a— K -z1D N 

A0)4AUI g6::.. -Z1=1—= 3111311L -A-V1'91 — 

(c) mAG1—K -ZDNAL, amAG1 La-a L,--c-RIRtg-Lz 

ck -31, f17,40,9' JiON— 1 -zD N Aot*Ach-V,:.-.1-zi=1—= 

341L 	-A-tiN, 	,9' — 

( d ) M1 amt-a,9' 	 - K -z,,9' — 

(e ) 	2aYilla, i0K— 1 -Z,,9i— 

(f ) 	(a) Rl, 	( d ) 	vzIENC,a) 	5' —ave ( b) Rl, 	(e) 	t:.:2A1C,O) 

,,9'— -g-tiN,,9'--t ,y I- 
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(9) monomeric K 

usabi ra — Orange2, Azami— Green, Kusabi 

ra — 0 r a n g e 1 , dimeric Ke i ma-Red, Kikum 

e Green-Red, monomeric Keima — Red, mo 

nomeric Midori i s h i — Cyan 1, monomeric 

Kusabi ra — 0 range 1, monomeric Kikume 

Green — Re d 1 , Midori i s h i — Cyan 1, Kusab 

i r a — Cyan 1, dimeric Azami—Green (A B) , 

d ime r i c Azami—Green (AC) , T G u v, Momi j 

i, COR 3. 01, C0R5MDsRed2^P,45^e>l^n5 

'>&< ti,— (D^%$ -£•£>£, (1) ~ (8) Ifr— 

d o) TIE (a) ~ (j) 
(1) ~ (9) 

Stc/frCD^-V K 

(a) — Kt§DN Ah, 

hSJ-n tl'S ct 9 tC, &M(D$ >A?ff£=l- K1~& D NAOiA 

(b) KtSDN Ah, 

>A?ff hffl^LTfgii3tl£ 9 tC, V/^l^^-KtSDN 

A0}fA£qrtbtc-t£? •—— 

(c) mAG143-h't5DNAt, §£m A G 1 LTfgi!3 tl£ 

J: 9 tC, &M(D5> >A?ff£=l- Kt"-g) D N A®}iA£: ~ela&ZtZ> 0 •--

> t £ # ? * -

(d) f§ 1 >A?ff£=i— 

(e) f§20S^? >A?ff£=i-

(f) (a) Xtt (d) ^IEi6©^??-^t/ (b) Xtt (e) tClEic© 

s<0 5> — — "try K 



c'SD__72(-kr) 

Ro'sfr-M*Tr#,I1V.:ffe '(49:-:/sTr21 R 2 s_la,-w)_‘,\ R -_,Im5Eigai 

41 .2. -21EYr-V1A'W '14:3-U-TIRMOIK 4'.3410 3 WRMOIK 4, '.3-ni 

CD L W 	%.)-45',- .614:21M5EIRRNOIK 411-RI C 0 3W,I-V-MOIK 4 

V.WeS-NT,W,*)(-2W (v) MO IK 4'03W 	RNO.IK ,6' 1 3-RI CO L 

,I.,v_go,IK 4Wg5".3--U42W (0) MOIK 40 L W 	2kr1 R:2R3-#ITO 

'sf:P1ElEldh-E1*>c/R (v) MOIK ,6,03WR (0) MOIK40 L W 	9-(4 

'sf'.- 	°S%'D--- 76 - v-,4,1COCOWM*CDEIENIJ, ECIEINOIK 4,0g1E14*[3 76 ] 

°S%',)-- R2Si->c/R2S-.-T-iltElEfdh, E1*COR 	(V) MOIK 

403WR (s) go,IK 4, co L 	r,) 421R -2 s_m*Ivc'',,Tesfl T 

ri 4D:_1ibt4'.3--u-c0 R M ofK 4 :34'o 3 	RM01K 4  :341 0 L WS -PR 

-21m5gRaLiti --21;=7-'V-:/4-'614:-IM5E1ERMOIK 4:3410 3 W,I-V- 

NO/K ,6,V;E-5S_NT,Wiz“/W (v) MO 'co4, 3W 'RMOIK 

4,=7.inico L 	,I.,v_go,IK 4Wg5".3--U42W (s) M4vK 40 L W 	9-(4 

'sf'. 	°S%'D--- 76 - v-,4,1COCOWM*CDEIENIJ, ECIA 4VK 4,0E(E14*[1761 [HOE 

EIENTi*WOM 16  

O STfRWLI>c/R l'S-* 

Ni'liVaU21M1'1,2_7X),0 ElEldh-El*VEIN 4 .1K 4,-'- 	'D--->c./ R 2 S-M*0--. 

[33001 k/R -21j_VTMM5Ein'sioa-EIEN,6EK,Eijg4,IK 4 'pu I' =1 EIOS* 

*WDErEIU 

c'5EIRM4YMIES-f6 	R — 4,  4 	S_ 	—C 	m 

0,IK 4,13-$1.1 ( 0 3WR — 4 , 	,s_ 	—Lgo,IK 4:3-$1.1 0 L W (1) 

5EI 

Milfp-fRWIES-f6-4, 4s_ 	—L 	g 0,IK 4, '.3-nico 3 W ( ! ) 

5g 

Milfp-fRWIES-f6-4, 4s_ 	—Lgo,1K4, '.3-$1.1 0 L W (Li) 

4 	/,1,,V„. 	— 4, 	/(D?rt2r-21 	( 0 ) 	().W— 4, 	,(D?rt22-1 	( q ) 	(6) 
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(g) (b) (c) £§E<6©'<?? — 

—-tzy K 

(h) % 1 >A?ff£=i- K t § ̂ ̂ ̂ ^ t i) fSi^l 

( i ) >A?ff£=i- Kt§^^ ̂ ^ti)iSiE^l 

(j) % 1 >A?ff£=i- >/•?? 

ff£=l-

[0022] *fgBJ^cJ;tU£\ 

£7c? >/•??©fuMtfPeTIf$g 

"T£ C h qTt£h ft £o 

[0023] [mi]^^B^®? t& 

t>ia, (B) >A?ff£#frf§ 1 ®s^? 

yj^ont, M2(Dfyj^on (A) 
£#frf§20S^? >^?ff fu§E»l*UC 

£tt£f§ 1 V/^ff hf§20S^? >A?ff hcD^frJFMtCd; y 

(B) tm2.(D$ 
yi^on (A) 

[IH2]^^B^0? >^?ffP^@i:fFffl ;£<M;t£^l-|lTfe£o t~& 

^bt), f§10?>^?ff (C) h!2©^>/^l (A) hfrffiSfFfflLft 

lNiI£iC£lN-C f§ 1 ©? >^?ff (C) 

!2©^>/^I (A) 

? >A?K;&#tJN^2 0S^? >^?ff f§ 1 © 

«&£•* >^?ff hf§2 0Si£? >A?ff t\ raL/c^M^Ttu 

§E» l*l tC £ INT&^ £ £ h tC ft £ fc tf\ j&&*£ ft 3 tlftIN h 

IN 9 Z. h%:7F~$~$l~Z:'#>&0 
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[43]*RIEIJI6:.:75\75\Z -Raii7349iNa) 	I) —= 	"510)41A-,._-,7i - 

>< ---eZ. 	-1-st-)t, 	*RIEIJIt::_b\b\Z -Ratola-9' 	il, , 	* IiiEll  

-Z 	"g 	'NLI.U-a-:5 -ttct'i-at:.-.1,0HINit:.-_ --C48-12tK (IYOTA) 

J:M -- Zz:L71 - >4 --eZc. 

[44]*R13)1 1,::_b\b\Z -Ratol49' 	iONa) 	1) —= 	5110411-,-,7i - 

>< ---eZ. 	-1-st-)t, 	*RIEIJIt::_b\b\Z -Ratola-9' 	il, , 	*1212tK7IfZ 

' ,)—J 1 	(monomer i c 	Az am i 	Green 	1, 	mAG1 

) LE-a-.35 -ttct'iat:.-JOHINit:.=-C#IRL-C#11 -Zz:L71 - TZ. 

[45]p 6 20)P B 1 	K)(-1 	(p 6 2 	(P B 1 ) 	) 	t::_mAG 1 	1.11-a -,3 -fttz-_- 

,qi 	(mAG 1 — p 6 2 	(P B 1 ) ) , arfp 6 2 	(P B 1 ) t:.-_*a 

	

ILiCZ'lls15' M'NL L-CA z am i 	Green (AG) 	-a 

-fttc_- ,9'M'N (AG— p 6 2 	(P B 1 ) ) 	ii,?,MEHNI 	6:.-.5tIR-,3_ -ft, 	g. 

YOTAOftta)::: 	•$fil.,t'LliiiM71 -0Writ4A-4,A---C'Z. 

[46]m T 0 R ,9' Ji0No)F R B K)<-1 J)3zrieAG,9' JR75\671-sZie-a 

5' JiONL, 	p 6 2 (P B 1) Ez•OF KBP 1 275\61-SZAta'i 

L 	iiiitIVNi 	t:=5,0R -:5 - t , gYOTAa)ftta),w, 	I., tc*IiM71 -0A 

1taii4,ATZ. ts8, m T 0 IR, i0No)F R B K)<-f 	(m TO R 

FRB) ) LFKBP12,9'/ONL6, 7/7-r:> 	(rapamyc 

i n) 04/±-F6:.-.81i\ --C$H4lF),-Zz:Le%641.--CoZ. 

[>47]m TO R ,9' JiONO)F RB K)<4 J)3z*Uelp 6 2 	(P B 1) 75`61'SZA1 

-a,9iL, 	AG'91 K)3zrieF KBP 1 2 /3\61-SZAta'iON 

L 	iiiitININI 	t::_ft1R-5 -ft, gYOTAa)ftta),w, 	I., tc*IiM 	711A 

lnii4A-e.bZ. ts8, 	4 11:1 -Fa)i)--)1,/—(, 	5 p, m 	. 7i-o  

[>48]m TO R ,9' JiONO)F RB K)< 4 J)3z*Uelp 6 2 	(P B 1 ) 75`614:Ze 

-a'9'NL, 	mAG 1 '91 JR)3z•oeF K B P 1 2 75\6"-sze-a,9'm 

N L 	iiiitIVIiM t::_ft1R -:5 - t , gYOTAa)ftta),w,* I., tc*IiM 

-PAMei4,*,--e.bZ. ts8, 	>4 iti -F0ri)--)1,/-6 	5 gm 	. 7i-o  

[49]m T 0 R'91Ji0No)F R B K)<-1)3zrfAG'5110K75\67`szi.U-E; 
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mxfoZo y/<?Mte, &sfaT-f$ 
V'J—y 1 (monomeric Azami Green 1 N mAG 1 

) tm-£$ttfci§'£izttmifeftizr}ihBkLrfei±Tzzt%:^TmTfoz0 

[H5] p62©PB1 KPW > ( p 6 2 (P B 1 ) ) CmAG1 

9 y/*VU (mAG 1 - p 6 2 (P B 1 ) ) s Rtf p 6 2 (P B 1 ) \Z&m 

>/^IHTAz am i Green (AG) 

-ziktz*yrt<?n. (AG — P 6 2 (p B 1) ) zmmmmp^zm^i*:, m 

[@6]mTOR^/^g0F R B KPW >&tMG 9 ys<? g.frbte&Wk'S 

*yrt<7%£s P 6 2 (P B 1 ) RXfF KB P 1 2 >A?ff 

fi&^¥E"C&£o &fc\ mTOR^>/^l0FRBh7^> (m T 0 R ( 

FRB) ) hFKBP 1 2?;w??jK£:tiN ^ V :> V (rapamyc 

[@7]mTOR^>/^I©FRBK^^>M'p6 2 ( P B 1 ) £&£>«& 

tify^Ont, AG^>/^IM'F KB P 1 

tz%mMMteizm%Lz^ mftm&<Dm3L<DtimztttiT[stcmmz^tm 
&fc\ m*£T©X^-JUA-&5 /xm^to 

[@8]mTOR^>/^l0FRBK7^>Mp6 2 ( P B 1 ) £&£>«& 

mAG 1 ?>A?ff&t/F KB P 1 2 fr £ 

&fc\ m*£T©X^-JUA-& 5 /xm^to 

[19]mTOR^y/^l0F R B KPW >&tMG ? Rfr 



4:21M5g111M4TMOIK 4''-'-/-4 -c113-RI MOIK 4'9VTIXMO'K 4' L 

OVw 	":21 ( (INVS) 	ul 1 2  10 N9CI) cZillAJVSCD (PNO4) 

ul 	1 G PNOCITIX ( (1AIVS) 	-1E1) 	Ki-)IVNIVSCO-1E1[171i21] 

°S%'D-V-.52-4041g--ILW'A:-YrlY'hl'W,OT4C0 

IVC.:7Te '45',- .614:21M5g[liM4TMOIK 4,=-/-45',-:3-$1.1 MOIK 4,9 v 

TI25M4,/<4 L eV w "21 ( ( L 8 d) 0 A 1) c:1-1 L 8 dCDO A 1 

T1X ( (Led) 	u 1 0  ! ON d) cZi'l L 8 dOu 1 0  ! OBI d[£1®] 

°SW- 

WfttiNgg-ILWIAzI/1*•FC:::'WDT4coMVIC:We '4 -,%.:614-21M51EIN 

WrTMOIK ,6,:-.:/45,1:3-$1.1 	(M4\IK4V;TeS_NT,W,*) M0.1  

K4,9VT1XMOIK4L9Val 	"21 ( (L El d) 	L -1  q N) c:1-1 LS 

dOL-1 c1NT1X ( (Led) 	9NE1A1) 	c:)-1 	LedC09NEIAJCZ1E1i 

•FC:::'WOTUCO'#'IVC,ffe 	2=-'1 (+) A__TaTi 	(-) A__Taltco u ! 0 

A w u d u d 	'45,1'60§.21M51ERMT4R ( 31.dEINA— (ou 	Led 

) 	3 9 d) N4,tfZ43-$.W.STf c:i\c,13 L d SN A ().W444,W,M O. lc: 4,  ( L 

8d) 3 9 dr-V-1_1:844,W*4! 	(ev-oiw) NO/K4:3- 

$V.S'siczi.c/M4vK4,9,91 WK )-) 	El 	A CONO/K 4,  101w[LLEli 

°SW- 

WftiiNgg-ILWIAD-V-1*•FC 	:W0T4COMVC:We '2-21 (+) A_Ia 

T1X (—) A_kaltco u ! 0 /Cluud 	d 	'45,1'614:21m5gow4R (3 

LdeNd— (Led) 	39d) MOIK4'.3-R'S'sf:f c:i\c,13 LdSNAO.W 
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-F01,--)1/i-65i-Lalc, 	etc, 	t)1. E 	1) JLM 1 3 ,' .7° 	K 

Lo$14,F)Ellt, 	G,9' M'KI:kiRk7412tK (G PC R) e 1) t J F' (IN A_ a 

Histamine) 	.1..-7e' -s' L tc lig V: t l; Z VIEJM t )I.:> r, IA 4 t 	21. 

a)—Aints_hrFT.-.Z,41_,--Cftt -Z a.' L ell)] 675\ t:.-.1-s-D -c oZo 

[>433]m TOR (F RB 	d oma i n) L AG' 91 	iONLTARII: > 	- 

)I. (NLS) L75\6 tsza-a,9,  JioN (mTOR (FRB 	d oma i n 

) —AGNLS) L, 	F KB P 1 2—p62 (P B 1 ) LID-Rat::_ck-DZ± 

UZgYOTA0E, /±E,IL,tc*IiM71 -0A1RtA%--,A ---eZo ts8, 	/3\6 

A. ---C, 	1 CA 0))1/(, 	rapamy c i 1-1A)JIMOMIEJNO)g,Y6P*7T 

L„ 	2 CA 0))1/(, 	rapamy c i n A))1:1,10MIEJNO)g,Y6P*7T 1,, 

3 CA 0))1/1, 	r a pamy c i n A)iiiloAdIEJNV43.1AML EINET.31* L 

ffil-a-atp-ttc_liiM7 -c, 	e 1-c:, 	><Iti -Fopi)--)1,/—(,5".1,m7j 

0 

[434]p 6 2 	(P B 1) &OH R a s 51 JiON75\61SJ), 	Cii`Al,:.:7°1,= 

)1/1EgENZiAa'91 K (p62 (PB1) —HR a s) L, AG 

'9' JiON)kriec R a f'91 M'N75`61'SZ'iita'9' M'N (AG— c R a 

f) Lo-Rat::_ct -D-
,
t UglYOLTA0E/±L,tc_liiM7i -ORMei%-- 

A--e.bZo 	ts8, 	41=1:1 -For)i)--)1//—(, 	5 il,rn 7i c, 

[ >4 35] p 6 2 ( P B 1 ) EzVeS m a c '91 Ji0 NO —3g75` 	agJig  

N (S ma c— p 6 2 (P B 1 ) ) L, X I A P ,9' Ji0No)-7,,,E13arfA 

G ,9iNi3\67`sZill-a,9' 	(X I A P—AG) Le-Ral/Zt 1.; 

Zg',YOTA0E/±,,IL,tc_liiM71 -0A1RtA%---eZo 41=1:1 -F 

a) 	iy-  — )I, / —i, 	5 µ,m 7i c, 

[436]p 6 2 (PB1) arfBc I x (L) , ioN0)-3g75\6tsza-a 

,9'/ON (p62 (P B 1 ) —Bc I X (L) ) L, 	AG,9'/OK7x-oe 

BA Dg JR10-3g75\67i-szl..itag m'N (AG—BAD) Lea 

l,--Ct 1.; ZglYOTA0E/±,,I Ltc_liiiM71 -0A1RtA%--A--eZo ts-R8, 

WO 2013/084950 16 PCT/JP2012/081539 

T®X^-JUA'-& 5 ixm^^sto £tcs tUls^Ei; =L >J > ̂  M 1 3 ^7°^ K 

G?>A?ff±±^m£ (GPCR) (m« 

% Histamine) L/cK£ A>C ^ >;fJt 

0—iift&±#tCLT^^t"£ CI 

[133] mTOR (FRB domain) t A G $ >/<? Mt&mfcis 7'J~ 

)\y (N L S) >/^I (mTOR (FRB domain 

) -AGNLS) ts FKBP1 2 - p 6 2 ( P B 1 ) £ ^ T£ 

&*>\ 

tit, 1 HgCOA^JUte: rapamyc i n 

L, 2#@©/U^I/tt rapamyc i n L, 

3#g©/U-JKi rapamyc i n 

^b"ti:/ci|p^^:^t"o S/c, JUA'—5 fx m 

o 

[H34] p 6 2 (PB1) MHRas^X^M^^iJ, CMmlZ7°\y-

(P62 (PBD — H R a s) ts AG 

^ >/^|^t/c R a f ? ? >A?ff (AG-cRa 

&fc\ 5 /im^t 

[H35]p6 2 ( P B 1 ) M'S m a c ^ >/^ 

?ff(Smac-p62 (PB1) ) ts XIA P ? M©—SB&tf A 

(X I AP-AG) 

£L/c^^^"rimti¥m"efe^o &*>\ 
0X^T—JUA'—ti 5 AJ, m £^t~o 

[1136] p 6 2 (P B 1 ) B c I X (L) * £&£>Hll£-

^ >A^ff ( p 6 2 (P B 1 ) -Be IX (L) ) t, AG$y/<t>M.Rt? 

BAD$yj^vn(D-tus>bt£z>mt;$y^'?n (AG-BAD) 
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4 r1=i -Fa)i)--)1//—(, 	5 gm 	7i-c, 

[437]AG,9' MR)3z*VeR a c 1'91  JiON75`6 7̀ SZAta'91  JiON (A 

G—R a c 1) L, 	p 6 2 (P B 1 ) arfp 2 1 ea K)(4 	75\67`sZill-E; 

,91 /ON (p 6 2 (P B 1) —P BD) Lo-Rat::_ ct -D -c±uzgy6nA 

er,Ait:.:E/11_,--CoZ L'L 	711Wft.hA%--,A-CZc. ts8, 	411:11Fa)i)- 

-)1// — i, 	5 IL ril 	c:, 	V-C:, 	R a c 1 ,9' Ji0Kl,'7=J 	i/ 7j 

K .7k. A t 	( G E F) 	I,: ck t,)3tftM-1 1,:.-.V4-,3_41.Z0 	-t.  L -T, 	3tft3210R a c 

1 ,91/ONL P BDLl,04/FlEZz.:Le%641.--CoZo -,3_ 66:.-_, 	GE 

F a) E, /±t-t.a)fEffil,:.-_ck -D -CAtsZtc_- 673, 	R a c 1 ,9'JKL P B DLO 

$14/FJEll6, 	fEffit:.-_„t 'D --cAts zG E F ODE 	t:.:Ft‘ 1.; tAlliNIWatit:.:80 

--CtUZz.:Lt::_tsZo 

[438]AG—Rac1Lp62 (PB1) —PBDLo-Rat::_ck -D -ctUz 

glAnbgaiN037.26t:E1±1_,-coz a' L 	711AMei4,*,-CZc. ts8 >4 

iti, 	-F3gi1/6, 	±53 / 1/101E1*A6:.-_ -c # /1,tiAt7A#1 	Ltct GY-C 

Zo etc, _h53 / 1/1 -F0D7—)1// -6 	5 µ, m 	L„ -pgii,i 

±0`)i)--)1//—(, 	1 gm 	7ic, 

[439]AG—Rac1Lp62 	(PB1) 	L Ve JEJN 	t :: ft IR -,3_ -ft tc: VA -a t:.-A, 

a.' tt, 6 5' 	iON1,04/FlEll 1, tskiNtc6b, 	gYOTtOeiNa)321.1%(,:.-.8o 

---Cffl-:54-Ltsoz:L 	711AntA%--,A --C'Zc. tca-3><Iti, 	-F3gi, ± 

3111311/ 1 0)1EIn6:.-_ --C#A,tc_'•*15.1t1l,tc_- tODTZ0 	etc, 	_h3gil. 

1 -Fa) 17 —)1/i -6 	5 gm 	L. 	-F53 / 1/i_ha)i)--)1// -6 

1 	µ,n-i7j -,:, 

[440]AG—Rac12.p62 	(PB1) 	 tom, 

it7=JI/h2 7=JI/VIUW-M-ZITIAAIJ-eZ) 4.r4/1-F (-) 

R64/±1 (+) lz-CE,ILt-ceiM71 -0A1RtA%--,ATZ0 ts8, it7= 

)1,i727=)1,amtwiaivA-z a.' L t:.-. ck (,) , 	Rac 1 tV,Alt::-E, /±Zo 	1-z-_- 

- A , 	I*, 	,m, — 0 wjEn t::  --D 0 ---c , 	I_I 1, 1C40)1-41-M-1 11651JIMIntAt:::-CE, 

,1 1, tz-_- AiM 	l„ 	I-  13 i 6, MiNtg11-3da)g-AJE -  Z a L 0)---e 	Z, 7— 

WO 2013/084950 17 PCT/JP2012/081539 

JUA—te 5 ix m^^to 

[|H37]AG? >A^ff&t/R a c 1 ? >A^7fffr£> ft 37 >A^7ff (A 

G-Racl) £s p 6 2 (PB1) M'P2 1 ^ K* -f 

*>A?ff (p 6 2 (P B 1 ) — P B D) 

&fc\ 
-JUA-& 5 s/c, R a c 1 ? ff 

(GEF) tC<£y;£14MtC^3ti£o f IT, ;5»Rac 

1 PBDtmmwmtz>ztif%ibnT^z>0 GE 
F (DmfctetVMgMlZck^rm&Ztcdb, R a c 1 $ys<?Mt P BD t(D 

T£l;&ZtlZti:&0 

[|H38]AG-R a c 1 t p 6 2 ( P B 1 ) - P B D £ (D^lZ £ ? T£ U £ 

^7*6^^tfMm<Dmmzm&.Lz^zz.£*-?&%<> &&m 
~F£BA*jl4iN ±^J^^)\sfaom%lZZmf^tc^^&fu±Ltc*j(DZfo 

•g)o tzfcs ±n^<^J^^l:COX^—JUA—& 5 

JE-tOXtr—JUA—ti 1 

[ni39]AG — Rac 1 ip62 (pB 1) sterns iz& 
, znbfyj^onm^'KftmLt^tctsb, 

^^^^(DBBlZZmAstcffii^&Jh^ Ltc^O-Z'fo&o %tc, ±£|3A*jl/ 

ft£~F® JUA—& 5|im U JUA—& 

1 M. m £^t"o 

[IH40] AG — Rac 1 i p 6 2 (P B 1 ) -PBDi^$tfcK, 

*fz>-)\sV7-JHffp"T £ PIS^IJT?S> £ P< /<U ? 51 >##ST (-) 

(+) izTmm\^tcmm*^tmmn^nz&z>0 &&\ ?=?-
)\s?^-)\sS={&M%:M^t&ZtlZ&yN RaclttWCift-rSo 

, Hl^ |W|-©«^OlNT, rAj 

HL/c^!l£^U r Bj fcfcN T7 — 
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)'0,-5a41-1)'60Alit.hAT-1.1.1e:.-_ --CM,,I Ltc*IiM71... 

[441]AG—Rac1LRhoGD1—p6 2 (PB1) L 	RIB, -,3 -ft ALA 

liN, it7=)1/h2 7=)1/ailMt:3-,11-ZITIAAIJTZ )4 i'9' 	4.rv/I1 

(—) R64/±-F (+) t:.-.. -CE,ILtc_liiMikintA%--,ATZ. tca-3, 

R a c 1 ,9' JiON(,, -t.a)i)2 7=)1,i727=)1,a, L„ 	R h oGD I L$H 

f'Fl11Z. 	tc, 	>4*, 	FA-0)MiN6:.= -D1,`-C, 	FA] 1, 1C4'10g11-M-1 g.Y6 

MAMMA I,: --C ES L tc_liiM 	T 1,, 	1- B_I (,, MINIRITMOW-AiiE 	Z a' 

LOY- Z, 77 —tga41-1Y6PAlithAT-IAle:.-_ --CIRSL,tc*IiM71 - 

0 

[><42]p6 2 (PB1) —KRas (WT) BWAG—cRaf (R5 9A 

) 	ftIR,-,3_ -ft tc_lajEn (W T ) 	L, 	p62 	(PB1) 	—KRas 	(G1 2D) 

aVeAG—cRaf 	(R5 9A) 	ft IR -,3_ -ft tc_la jEn (G1 2D) L, 	EG 

F 	A)J11 1, tc'l ( + ) R643 	)iii (-) 	t:-C, 	a' tt. 6 NiliNODU1iN1R1711E0g. 

Y60,7-)-ffl L tc_liiiM711AlniA%--P,--C 	Z. tS8, 	EGF 44401g6.:3tft 

1E -,3_41.7-c_-  KR a s L, 	cRaf L604'FlEZ. 	etc, 	a.'105'/ORrm 

$14'FJEllt::_,:t (,), 	c R a f 0)E, /±6OiNINK75` 6 MINIM::_kfn-  Z. 

[>443] p 6 2 	(PB1) —Bc I X (L) LBak —AGLI:kftIR .-ttc_- 

MiNt: 8 0' Z gYOTAODEig.Y6t1.0). A B T —  7 3 7 	)iii,1 t:.-.. 8 0-  Z glii 

OigkfE7177 --CZ. 1:4:8, 	Bc I X (L) LBakLtBH3 K)4 

4 	1J --C$H4iFJE-Ze, 	L'a),9134#14/HEil6, 	ABT-73 

7 	( B H 3 fAirA) t:.-..ct 'D --C g a Oig t:: MA:541.Z. 

[444] p62 	(PB1) —Bc IX (L) 	LAG — B a x LI:kftIR-,3-fttc_- 

MiNt:.= 8 0' Z gYOTA0K,V43;.Y6t1.0. 	A B T —  7 3 7 	)i1:1•10)41111iIYA_RIE 

. 71 - '77 -..-e.Z. 18:8, 	Bc IX 	(L) 	LBaxL6BH3 K)( 4 .i .  

lit,--C#afflEllZe, 	z:05' 	iNIEAl$H ,W1E11(,, 	A B T — 7 3 7 le: ct 

-D -CgalYgle:.:13E.,V, 35 

[>445]p62 	(P B 1) —p 5 3 atie A G—MDM 2 	trlig le:RIR 1_, -ck,\ 

ZUJEM:.:80- ZgAnAODAgglY6t1.0. 	Nut I 	i n — 3 A)i[1114•16:-= 86f 

WO 2013/084950 18 PCT/JP2012/081539 

0 XT AIZX11^ L 7c $•m^7INt"o 

[H41]AG - R acURhoGD l-p62 ( P B 1 ) ±tzM 

(-) (+) izxmm^tcmm*^tmmn^nx&z>0 &fc\ 
Racl^y^Ili, RhoGDI^fl 

KWmtZo ztcs M*PS m-<DMMiz^r, TAJ 

t<D-et*Zs 7-ox^AizxmnLtcmm 
o 

[|H42]p6 2 (P B 1 ) -KRas (WT) RtfAG-cRaf (R5 9A 

) (WT) t, p62 (PBI) -KRas (G12D) 

WAG-c R a f (R 5 9 A) £fgii3"&/c« (G 1 2 D) tZs EG 

FzmaLfcm (+) ximmn (-) izx, zn 
%(Dfr*^&Ltcmmz^tmmm^nxfoz>0 &*>\ EGF^CM 
{k^tlfcKRast, cRaf httffiMtSo S/c, 

ffiSfFffltcJ; y, C R a f 0JS£&«fffr £0 

[IH43] p 6 2 (P B 1 ) -Be IX (L) t B a k-AGi^^M^tfc 

A B T - 7 3 7 gsjbn&Kfcttai&ft 
Kl&lbZ&Tf^y-eftZo &fc\ Be IX (L) £B a k £&BH 3 K* 

-i yzftLxmmmt&tf, ABT-73 
7 (BH3lti) 

[IH44] p 6 2 (P B 1 ) -Be IX (L) £ A G - B a 

ABT- 7 3 7^jQ^0i£0|ft^t 

^^-r?^7-efe^)o &fc\ B c I X (L) t B a xtttBH 3 KPW >£ 

ABT — 7 3 7 <£ 

[|H45]p6 2 ( P B 1 ) - p53StJ{AG-MDM2^0<|CMLT^ 

Nut i i n-3^jpfu^c£tt 
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Zgli7rl91E7J77 -- Z,:, tcai, 	770))(016 	Nut 	I 	i n-3 

A))1:111i 	0 LLtc_- HilV 	(3') 	1--). 

[><46]mTOR (FRB 	d oma i n) —AGEWp 62 (PB1) —F 

K B P 1 2 	kif 019 t::- RIR L --C.  0 Z MiN t:.-- 80•ZgYOTAIDEV4Y6t1.0), 

r aPa m Y c i n A))1:144•11e:.-.1-30*Z41111i1Y9kfE71 	7 7 --CZc. 	tca-3 

, 	7 7 a) x0In r a pamy c i n A))1:111i“)L LtcHirAl (3') 	I'D - 

. 

[><47]p62 (PB1) —ERK 	subs t rateBWAG—P i n1 

(ww) — N E S 	ftIR.l., --C1,\ZWiNle:..80- ZgY6)1LTAIDAggY6t1.0), 	E 

G FaVeU 0 1 2 6 A)J1:14446:80- Z41111i1M_'1E71 - 	7 7 --C'Zc. 1s8 

E G F 	u.= ct t'JVIEJNO)E R K75”tttiE -,3_41.ZL, 	E R KaN (ERK 

subst rate) ei)RIE-,'_4-t,, 	-t. a)e,m, 	ERK 	substr 

a t eLP i nlq JiONO)ww K)(-f 	(P i n 1 	(ww) ) 7Y$H4/F 

JE11 -Z. 	,_ 6le:.-_, 	ME KI3E..V.ALITZ U 0 1 26 	A)ii-_ -zL, 	E R KO)3t 

tte1E-F L, AiMlYg le:: E R K aNell 	') 	O'k1E..6J*, 	ERKaNLP i n 

1 	(ww) LO)M1/FlEllefF4511,_ql.Z. 	770)x$/lnEGFA))1111i0L 

L tcHilV (3) 	I'D -. 	etc, 	U 0 1 2 6 OVIIN^VA))1:11, , 	E G F 

))11 L --C75` 6 1 4 3•'lle:."ff -D tc. 

[><48]p 6 2 (PB1) —HR a s (WT) BWAG—cRaf (R5 9A 

) 	ftIR, L --C kiN  Z MiNt:.:80. ZgYOTAIDEV4Y6t1.10, 	E G F A)J1:144'lle: 

80- ZgliinkiE7i77 -00Z. tS8, 	770))(016 	E G F 	)iiilii 

“) L LL- HirAl (s.) 	1--). 

[><49]AG—mCAB, 	p 6 2 (PB1) —F KBP 1 2)3WmTOR (F 

R B) — KO 1 	ftIR, -fttc_la, 	Ramamyc i 1-14-r4/±T (—) -g- 

L < 6411-F (+) , R6, 	F K 5 0 6 4-r#11T (—) -g-  L <1, 4/±-F (+ 

) le:.-_ --CVSLAL- AiM71 -0Anii-4,4-CZ. 44:8, 	R a pamy c i n 6 

FKBP1 2 51 	N t:.-Ailia L, --cv-al* um L, :35 6 le:.-. a' 04-al* L m 

TO IR ,9'/ONIOF R B K)<-f 	(m TO R (FRB) ) L759,i-a-Z0 

WO 2013/084950 19 PCT/JP2012/081539 

7 Tfe'So ^77©x|ttN u t I i n — 3 

gs2JD&£0£ [stz&m (#) %£t>To 

[H46] mTOR (FRB doma in) -AG RXf p 6 2 ( P B 1 ) - F 

KBP 1 

rapamyc i n ^JPtu?j|lC£t;t£>$i0#£K]^'(b£:^t~?,7'7T#>£>o && 

, ^77®x|ttrapamyc i n ;^JP0#£: 0 £; L7C0#PEI] (^) 

o 

[IH47] p 6 2 (PB1) —ER K subst rate A G — P i n 1 

(ww) - N E S Lt E 

G F&tfU 0 1 2 6;^jQfu^C£tt£i£0tft^b;&^~t?^7"'e&£o &£ 

, EG Fffl:J;iJ*rt®E RK^MIb^tlSi, ERKgff(ERK 

subst rate) if*J Vlt'fb^ tl, -^CDiln:^ E R K subst r 

a t e t. P i n 1 ? y J^O jK® w w h7^f > (Pi n 1 (ww)) frfl=|5fE 

mt&o ME KPlS^UTfe^U 0 1 2 6%mntZ>t, ERK©;S 

14«T U E R Kgff«'J ymibZgtt. E R KgMt P i n 

1 (ww) tOftKWmtfMflZ-ZtlZo ^770x||ttEG FgsjbP0$£O£ 

Ltcmm (#) ttcs U0 1 2 60«^0^jpti, EGF^i 

JPLTfr^ 1 4ft&lZfj?tc0 

[|H48]p6 2 (P B 1 ) — H R a s (WT) RtfAG-cRaf (R5 9A 

) ^^iiLTEGF^jptu^c 

&fc\ ^770xSUEGFStt 

(#) ^^-To 

[IH49] AG-mC A Bs p62 ( P B 1 ) - FKBP1 2&tfm TOR (F 

R B) - KO 1 %mR a m a m y c i n##fiT (-) S 

L<&#£T ( + ) , Xtt, FK 5 0 6##£T (-) g L < li&frT ( + 

) tCTll^ Lfcmm&7r;ltBM1%(im:¥M~C'&:Z>0 Rapamyc i n 

FKBP1 2?>A?ff^^LT*t^l*£JFMU 3 m 

TOR^>/^IOFRBH7^> (mTOR (FRB) ) ttfUS&TZo 



2'1 	(t*i'.3-T•Fc)3J,  'MEI 1( 	'40-- 	'NOIK 4) 	•FCCOg-1,---21VEICO 

Rm4,,K403wRg0,1K4c0 L 	'1 czcstf -QC° HEW, 	EI*1:f EM4M_I 'T1 

:21 FEIENA, H*CoRMOIK 4C0 3 WRM4vK 4,C0 L Wi S.q.c.V2IVE4* [LUC 

°S2>c/R2S0E1E1MOIK4,(0M410=-V1 MElEldtJ'El* 

T12/1 R FM4vc:4CO3Wi f2W 1-M4vc:4C0 L Wi S.q.cr21VE14* 

c'SUcziklin)'.1 	el 	1),/ 	D. 	'TO NCI S 	1J, K 	'.*7 -c 	' 

[HOE 

T1(4-ef. 	'q),1() 	' (T1(=(1(=,(.1 	'PY1-140 T1(=10L 	1),1( 

1-1 	1(f 1),/m L ri k 'WOK ri 	pyi-I4J,  'TI.I'l Rg41K0MOIK 4 
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-1',3- 	'.I 	c,L ./>c,140 1 	... el CO Trip 3T1 R 	FM4vc: 4i 	2.0R-21E(E14* [93001 

'RiTiTS--TJtElEfdiJ,  

moRgo,IK4,03wRgo,IK4, co L W 	r,) AD -21m*comvicweaLlti 

'RiTiTS-QMIGC.:7E-5SflTri T=21:3- 

u,oRgo,fc; 4,=7.inico 3 wRM0,1K 4',3-nic0 LWS-PR:21M5EagaLlti 

'RiTiTS4-'614-21M5EIRRNOIK 4,  

'.3-$VD3W.I.V-MOIK 4,V;E-5S-T,N.zi/gMOIK 4,03W ' 

Rg0,1K4 13410 L 	,I.,v_Mo,tc; 4-Wii".3--U42/gM4Vc: 40 L 

'.2.c-D__ 

C0Q9:-:/S-*EIEIJA, E1*CoRMOIK 4,03WRMOIK 40 L 

'TIWC0Q9:-:/S-*ElEIJA, E1*VEINOIK 4, (DEWS* 

<WC0Q9:-:/S-*ElEIJA, E1*VEINOIK 4> [17300] 

El'AlaXA9 --VS-WttErEIU 

c1ILW'A:-.:V1MV0(- V.:7E-ffeSEFI 

-21 L oNaWev 	'T1 	F L ONJ 	(-2W FOVJ 	'Lk!)` 	°S 	ELI dtJ'El*D-- '1 

9 0 9 N d 'T1RMOIK 43 L d El N d R (MOIK ,6, S1'.f.2/1;3-$M 

8514—00EIK ri--c=irc(Rv4—covK ri--c=irco AVOW ':-'- 

6£SI80/ZIOZdf/I3d 
	

OZ 
	

0S61780/CIOZ OM 

WO 2013/084950 20 PCT/JP2012/081539 

mCAB (tlJUSy- =L— 'J y A0-— =L— 'J y BO-

t F KB P 1 FK5 0 6£ 

TAGj r K 0 1 J AGWKO 1 IZ 

[0024] 

f§ 1 0? >'<?MRZfi£n^§&9 1 >A^7ff £ 

s M2 (DO y ̂0 ^>^%0 y^0M.^^hsW,2(DM^ 

*ysV7n£ZMMteiz%%L3-GZJ:mii. 

fu§E»i*uc£tt£f§ 1 (DW^-aO yy<OMtB2(DM-aO y/<0Mt<D£ 

mdmmM&<Dt$ttiiZc}:v, mi <D*ys<?ntm2<D*ys<?nt<Dffi 

%<a&Jj)£~£foZo 

[0025] *m%lZ&^T ^oy^om tit 2j®J^±077$ 711^7°^ 

©^££1% K£t,#fr$E;§:"e&£o 

Oy^OU(DM%t\^Xlt, 0113.^ 'J >I£lb, <?lJ =\i/)\sib, 

JUL 7°b—JMb ($U;Ui\ ^-tz^JMb 

, zLtf^><fb, SUMCML b h'p+'>Mb, MbtfPtf£*i£o 

[0026] ^fgBJ^Cfrfr-g) rf§1®^>A^7ffj rf§20?>A?ffj (^LTti 

, L/CIV/T=IC0? y^OU^^^^ZLtifU^^o 

[0027] *m%lZfrfrZ> m 1 tC 

©F^cffe©#? ^ fllft £^LT 
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-a12tKff -Z 	1-cl:, 	rmtvigtsmliFillt -A- 4-t.z. 

[0028] 	*RIEIJI6:.-..75\75\Z 	1-*ilLi -Zg3.̀1 ,9' M'Nj 	(,, 	gjimt.:8k,\--c 

p620)PB1 	K )< -f 	(p62 	(PB1) ) 	La-a-,L-t.---cfm-,3_-fttc_-ts 

at:, 'LOP 6 2 (PB1) La)iita5I/ONE,L,e-R--al„ gYOTA 

t 12 -,3_ .-tZ z.: La)- Zgl.1 ,9' MN--ez,„ It.D-c, 	r*iiiiEl  

-Z 	",9' 	'Ni t:.-..t, 	p 6 2 (PB1) La-a-tTLt, **214K 

VeiMt:.-.1-3o-c):M -Z a.' Le-eZg's)'6,9' 	iONa),7).,-s6T, ./fleLR a) 

-Ar01J --e7i - ct )7`cl:, —4201gt:.-Aii1V4Y ,9' 	iONLA.1:,4-t,-ck,Nz iii  K 

0 20)g,)1 51 t-A-V-t.Z. b\b\Z 1-*ilLi -Zg3.̀16,9' Jig 

NJ 	L I., --c 1, , 	IN AJS, 	Midori 	ishi—Cyan1 	( z Ki) 4 :> 

—:>77 1, 	MiCy1), 	Kusabi ra—Orange1 	('7 	E7 

A- 1,1:'.)1, 	K01), 	dKeima570 	(1212tKiT47570), 	d i 

me r ic 	Keima—Red 	( 1212tKiT-f 7 - l/vK, 	dKeima, 

dKeima—Red), 	Azami—Green 	(771f-Z 1) — , 	AG 

), 	Kaede, 	Kikume 	Green—Red 	(*) 	‘1)—- 

1,‘Y K, 	Ki kGR, 	KikGR1), 	monomeric 	Kusabi 

ra—Orange1 	(*212 1tE7A- 1,:')1, 	mK01), 	mono 

me r ic 	Kusabi 	ra—Orange2 	(*1212 fj 1J- E77J- 1,:'J 

2, 	mK02), 	TurboGFP, 	TurboYFP, 	ZsGreen, 

DsRed, 	HcRed, 	eqFP578, 	eqFP611, 	EosFP, 

FP484, 	Ren il 	la 	GFP, 	Dendra, 	IFP1. 	4, 	i R 

FP, 	monomer ic 	Ke ima—Red 	(*1242tKiT-f 7 - i, V K, 

mKe i ma, 	mKe i ma—Red) , 	monomer i c 	Mi do r 

i 	ishi—Cyan1 	(*i12tKZK I)-(:> — :>77 1, 	mMiCy1), 

monomer i c 	Kikume 	Green—Red1 	(*1212tK*)< 

‘ 1)—-1/vK1, 	mKikGR1), 	Kusabi 	ra—Cyan1 

('JltE7-77 1, 	KCy1), 	d imer i c 	Azami—Gre 

e n 	(AB) 	(ia12tK7ifs.z 7') —i (AB) , 	d AG 	(AB) ) , 	d i m 

WO 2013/084950 21 PCT/JP2012/081539 

[0028] te, «i*ucfciM: 

, p62®PB1 KPW> ( p 6 2 (P B 1 ) ) 

1§rtC, I©p62 (P B 1 ) 

*k^\:i$i±Z>zt(DZ^Z>&%$yj^onzfoZ>o r#M<bt££W 
p 6 2 (pB 1) 

£»I*UC£^TJFM1~££ y^O%(Dfrt£bt, fe&O) 

o2^0^?>A?K:fc#Sti^o r#aib^7*6?>/•? 

0 IKJ i: L T ti, #!]x. ti, Midori i s h i — C y a n 1 ($ K 'J -Y :> 

— :> T7 > 1 , M i C y 1 ) , Kusabi ra — Orangel (? tf 7 

^b>^1N KOI) , d Ke i ma 5 7 0 (li^^?5 7 0), d i 

meric Ke i ma-Red (—H WT-1 — b '> K, d Ke i ma, 

d Ke i ma - Red), Azami—Green (7+f^. 9 'J — >, AG 

), Kaede, Kikume Green — Red {^-0 ̂  9*x) — > — 

b y K, KikGR, K i k G R 1 ) , monomeric Kusabi 

ra — Orangel ? If tf ̂  7l" b > 'V 1 , m K 0 1 ) , mono 

meric Kusabi ra — 0 r a n g e 2 0 ~ty tf ̂  b > V 

2, mK02), TurboGFP, TurboYFP, ZsGreen, 

DsRed, HcRed, e q F P 5 7 8, e q F P 6 1 1 , EosFP, 

FP4 84, Reni I la GFP, Dendra, IFP1. 4, i R 

FP, monome r i c Ke i ma-Red (^H WT-1 ~7 — Is y K, 

mKeima, mKeima — Red), monomeric Mi dor 

1 i s h i — C y a n 1 ^ K'J-Y 1 , m M i C y 1 ) , 

monomeric Kikume Green — Re d 1 0 ̂  

9* 'J — y — 1/ 7 K 1 , mKikGRI), Kusabi ra-Cyan 1 

V~ ¥^7 — :> T7 > 1 , K C y 1 ) , dimeric Azami—Gre 

en (A B) </*)-> (AB) , dAG (AB) ) , d im 
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e r ic 	Azam i —Green 	(AC) 	(it'44K7Is.Z 1)— 	(AC 

) , 	dAG (AC) ) , 	TG u v, 	Mom i j 	i 	(E 	, 	COR3. 	0 

1, 	C 0 R 5)3WeD s R e d 2751464-t.Z7Y, t7T1_,<6, 	m KO 2, 	m 

Ke i ma, 	mMiCy1, 	mK01, 	mKi kGR1, MiCy1, 	KC 

y1, 	K01, 	dKe i ma, 	dAG (AB), 	dAG (AC), 	TGuv 

, Mom i j i, 	Ki kGR, 	AG, COR3. 	01, COR5)3WeDsR 

e d 2 ---eZ. 	etc, *RIE9105At:.-.1-3k,vrHARgtsg,YOLTAffl LgkiN L 

1,\-3 IR, A 75\ 6 , 	ct t') PT 	L < 1, , 	TGu v, 	Mom i 	j 	i, 	AG, 	K i kG 

R, COR3. 	01, COR5, 	DsRed20)*42,14KUZZ_.' 

Le- ZgY6'91 4--C'V'), !tit:3T1,<6, 	A G."-C'Z. 

[0029] tS8, mK02, AG, 	K01, 	dKe i ma, 	Ki kGR, mKe im 

a, 	mMiCy1, 	mK01, 	mKi kGR1, 	MiCy1, 	KCy1, 	d 

AG (AB), 	dAG (AC), 	TGu v, Mom i j i, 	COR3. 	01 

, 	DsRed273WeCOR56, 	i:M-Irli76:.=.6-/7, 	AEM# 1-4 : 	1 3 3 t:.:Eet, 

0)7Z ingMEN75`61'SZ5' 	fi, 	Genbank 7-1-t:> 	#1-41  : A 

B1 0 7 9 1 5 --Oit-,3_q'tZ 77 Z ingMEN75`61'SZ '9' Ji0fi, Ge nb a 

n k7-1-t:> 	#-'4' : A B1 288 2 0 -Clit-,_q'Z77 -Z i REM 75` 61'S 

Z'9'JR, Genbank7-1-t:>#-=4:AB209968 -Clif 

tt,z7z jRnaM75\6i-sZqi, Ge nbank7-1-t:>#1-41  

: A B 1 9 3 2 9 3 --Oi---,3_q'Z 7Z ingMEN75`61'SZ '9'MN, Gen 

ban k 7-1-t:> 	#1-41  : A B 2 0 9 9 6 9 --Otil'tq'tZ 7 Z i REM 75\ 

61'SZ5' 	fi, gaM# 1-41  : 137 (ZENC0)77 Z ingMEN75`61'SZ51  

N, Genbank7-1-t:>#-=4:AB128821-Clittg-t.Z77  

j Rgovp 6 tsz g 	i N, gog#24 : 1391:. ,ENC a) 7 Z I RA01_113\ 

61'SZ5'fi, Genbank7-1-t:>#1-41 :AB128822T 

littgl.Z7Z)REMbN6tSZ51 /0M,EM#24:141(ZEN'407 

.:z j Rem 75\ 6tszg Ji'g N, gog#24 : 143 t:.= Ea a) 7 Z I 	em 75` 

61'SZ5' 	fi, gaM# 1-41  : 145 (ZENC0)77 Z 	75`6td:Zg Jig  

WO 2013/084950 22 PCT/JP2012/081539 

eric Azami—Green (AC) (—H'tfc $ 9*'J — > (AC 

) , dAG (AC)), TGuv, Momij i (^ $^) , COR3. 0 

1, COR5M'DsRed2^(fe)tl§^ L < l£, mK0 2, m 

Ke i ma, mM i Cy 1, mKO 1, mK i kGR 1, M i C y 1 , KC 

y 1, KOI, dKeima, dAG (AB) , dAG (AC), TGuv 

, Momij i , K i k G R, AG, COR3. 01, COR5 D s R 

ed2» 

9II,TGuv, Momij i, AG, KikG 

R, COR3. 01, COR5, D s R e d 2#©^^ 

'ff-efeU, AGffcSo 
[0029] mK02, AG, K01, dKeima, KikGR, mKeim 

a, mMiCyl, m KO 1 , m K i k G R 1 , M i C y 1 , KCy 1, d 

AG (AB), dAG (AC), TGuv, Momij i, COR3. 01 

, D s R e d 2M'CO R 5 &, £&£•*, IB^J: 1 3 3 izmW, 

(D~7 $ J Genbank7^t>>a >#-§- : A 

B 1 0 7 9 1 5Tl#£3ft£;P$yi£IB^]fr£>&£?>A^ff, Ge n b a 

n k TO'tz*>a >S^ : A B 1 2 8 8 2 0 *l£ T $ J ItlB^Jfr b & 

ff, Ge n b a n k^^-tz^a : AB 2 0 9 9 6 8t?^ 

T7^ J ItlB^Jfr Genbank7^ts>a >#-§• 

: AB 1 9 3 2 9 3 tl£ T7 $ 7 ItlB^Jfr >A?ff, Gen 

b a n ky^iz^a >#•§• : AB209969 3 tl£ T7 $ ^ ItlB^Jfr 

IB^US^ : 1 3 7 iztmoT^ 
?ff, G e n b a n k T7?a : A B 1 2 8 8 2 1 j7 

^yitlB^fr^&^V/^ff, IB^O#^ : 1 3 9lZsBM(DT$SMEZms 

>/^ff, Genbank7^t>>a : AB 1 28822 T? 

IB^y#^ : 1 4 1 tClEicOT7 

^yitiB^fr^&^v/^ff, IB^O#^ : 1 4 stciEi^T^yitiB^fr 
y ff, IB^yS"^" : 1 4 5 tCEES© ~F $ y I^IB^y AN & •& ? V A 
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N, goi#,4 : 147 izEi1i,1077 Z JOHEN75\ 6tsZ ,9' JR, gam* 

1-4 : 149 6:.-..ENC,1077 Z JOHEN75\ 6tsZ 5' JR, goi#,4 : 1 5 1 t:.= 

ENC,0 7 Z i RgEN75\ 6 tsZ 5' M'N, goi#,4 : 1 5 3 t:.-..ENC,107Z ) 

gEN75\ 6 tsZ 5' M'N7k-oeguij#24' : 1 7 2 t:.-..Eili,1077 Z i RgEN75\ 6 

tsZ ,9'M'N--ez. 

[0030] L'41.6g,Y6,9' 	JONG)77 ZiRgOl_U, WAYT-1,:.-.1-3o-C (-t`: 	t, 

Ainlz) 	Al.,1'41 Z. 	V-z-_-, 	AArligt:.-..A4A -zz.:Lt -e,z,:, 	z.:o 

cV) 1-s_Al2tKt, 	gi')'6 -Zz:Le-- , 	13N -D. UlliMt:.-_ --C**121 

):M -Za.'Le-- ZFIU,), *RIEIJIt:.-..80-ClElloZz:Le- Z. 

[0031] *RIE1)1(,::_b\b\Z 	F -Raii734-9' 	i 1, , geLRaY-41-01J, 	Atve6:.-.43)yz 

tie 4 6:.-.1-30-c7i -IV,), *ifER -zg3.̀1 ,9' Ji~fjN  

i6:.-..5tIR-1/435 -ttcts-a6:.-i, 	z:amt-a,9iNiMi±/PR-al,--CtUtzl-IYOT 

A75qffl -,3_ 41., 	WE 14KTilf --.Z 	',) —1 	(monomer i c 	Az am i 

Green 	1, 	mAG1) 	La-a-,3_ -ft ---CRIR;3_ -fttc_- tgat::_t, Me Lk- 

ltiet:ValiMt:#/l -z,9' 	ioN---ez. 

[0032] *RHAt:.-_75\75\z F-R- 9'-9' 	NJ L L-Ct, 	p620)PB1 K)< 4 

, 	TFGOPB1 K)(-(, 	PKC i ot a0)PB1 K)(-(, 	TELO) 

SAMK)(4, 	DGKde I t aoSANAK)(47ktieTanky r as 

e-10)SAM K)( 4 	/31T 	I., < , *RIE1)110516:.-..8o--CYOTAct (,) 

$ffl LgoLo -3EA75\ 6, 	p620)PB1 K)(-f, 	TFGO)PB1 K)< 

4 	, TELoSANAK)(4, DGKde I t alOSAMK)(4)3WeT 

ankyrase-10)SAMK)(4 J7Y„k (,) PT 	I., ki N. 

[ 0 0 33 ]fit" p 6 20)P B 1 K)(-(J, 	T FGOP B 1 K)(-f 	, 	P KC i o t 

alOPB1 K)(-f, TELOSAMK)(4, DGKde I t aOSAM 

K)(-1)3z*UeTankyrase-10)SAMK)( 4 A, , 	yV201g6:.-..6-/7 

, guil#,4 : 4 --elit:3541.Z7Z ingMEMbN6fsZ ,9' 	iON, gEN*1-41 : 

1 2 --elitzs tt.Z 7 Z ingMEN/J\ 61-sZ 5' 	iON, gEN*1-41 : 1 0 Tlit 

tg-Lz 7 Z ingMEN75\ 61-sZ 5' JiON, gEN*1-41 : 1 4 --elittg-LZ 7 Z 

WO 2013/084950 23 PCT/JP2012/081539 

0 ft% IB^IS"^ : 1 4 7 tCEES® z7 $ ̂  BlIB^lfr ? V Aff N IB^IS 

^ : 1 4 9 tCEES® ~7 $ J ItlB^J fr £>&•?> ? y J^O ff % IB^IS"^ : 15 1 td 

EES© T7 $ J I^IB^y fr *O &•?> ? V/"? ? ffN IB^y#^ : 1 5 3 tCHES© T7 $ y 

itiB^y^ ? v/"? ? KS-O'iB^yS"^": 1 7 2 tcHES© T7 $ y itiB^y^ 

[0030] cti^^T'c?yiliB^yti, (t-&fc>^ # 

AiftK) iILf§o s/c, c® 

fro, fflJ&ftlCTJfc^Mtt*: 

JFM"T•&c:£fr-e$spsy, ^mfuzis^Tm^&ztfr-e$£0 

[0031] *fgBj^cfrfr£ mxfizm3R 

fttcfgii3-&tciz&, z.<om&*ywnm±fr L T £ i:tcmytm 
^fr^tti ̂  tl, ? 'J — > 1 (monomer i c Azami 

Green 1, m A G 1 ) t*Tfgii3 &Ltc 

W.fflilZZmBPilZft&.t2>ty'<<7U'Z$>2>o 

[0032] *fgBJ^Cfrfr£ r££^§#*>A?ffj ^LTti, p62®PB1 KPW 

>, TFGCDPB1 h7 0, PKCiotaCPBI h7 0, TEL® 

SAM DGKde I taCDSAM K ^ -Y > TkTf Tanky ras 

e- 1 0SAM Kp<^>fr^fS L<, *m%(Dj5}&ZlS^zmMW&%: £ <J 

p62®PB1 KPWX TFGOPB1 KP< 

-f X TEL©SAMh70, DGKde I tafflSAM KPW >&t/T 

anky rase-lffiSAMh*^ >fr cfc lJ £f ;£ L lN0 

[0033] S/c, p620PB1 h7 0, TFG0PB1 h^O, P KC i o t 

a0PB1 h7 0, TEL0SAMh7O, DGKde I taOSAM 

K.X •< y]kXl T anky r a s e - 1 0SAM Xi, 

, iB^y#^: *z^feisn%7^jmm-frbt£z>5>y^on, iB^ys^: 
1 2Ti#£3ft£T7$yi£iB5'yfr£>&£?>A/7ffN iB^y#^: 1 cm#£ 
3ti£;p$ yi£iB^]fr£>&£?y/^9%, iB^y#^ : 1 4-ef#£3ti£;p$ 
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IRMA/3\ 6 tsZ 5' J I 	N, guij#24 : 1 8 --eli---.3s 41. Z 7 z I n'aUdiJN 

6tsZ 5' 	/0fukr1eguij#24 : 2 0 --eli1-:s tt.Z 7z i RAEMIJN 6tsZ 5' 

i0fi--eZc. 

[0034] L'41.6 1--Rar34-91 /0K_I COT 	INMENt, WAYT-t:.-.8o-c (-ts 

1-)5, 4rAint:) 	_RA 1,14Z. 	tc_- , AAO'gt:.=RA4A--Zz:Lti-- 

Z. 	L'0)„V)tsl_RA12tKt, 	--41.141---e6 -R-ail,t'skiNe, 	*"ifEl 

-zgi')' ,9i/ONLE-aLt-cta-at:.-_t-R-a12tK (IYOTA) 	):M -Z'htN 

-Zli.R(,), 	*ftqlt:.-.8o-clEllozz:Le--e,Z. 

[0035] *RIEIJIt:.-.75\75\z 	I-M 1 a)M-a,9' MR_I 	(,-,:8k,\---ct, 	-Rar34.9,  

Nt, 	M 1 a), i0NorTh 	1141.1, 	c 	1141.1a)kiNT413:.-_,Itat -t---c t ck oo 	-,3_ 

6t:.-_, 	i--Migt:.-A 1 0) 	JR1,:.-_,U-a-,3_ -t---Ct, ck <, 	—+r— ,9,  

Kli L,--camtVigt:.-A-a-,35 -t-ct ct 0. 	t,z, *RHAt:.-_b\b\z rm 1 oaa 

NAN] (,:.-i, itaARtt,9Nem-a-,354-L-ck,\ -ct,tk,No  a-ottia, 

1toltgft,9N6. le-a,9No)Nigu, cliquopEt 675._ 

I., < 1, 1141J, 3Z6 -R-aii734-9' 	iNLM 1 05' 	L OM:, FA4 

J6:.-.R613440/gt:.-_,U-a-,3s -ft z a.' L e-- 	Z. it aAigt,9' 	i 0 KL L, --c i, 

li6:.-.$1_11R6v's<, *ftplt::_b\b\ZE-a,9' 	/0K1,:.=11-4 Ltcoltgtut,u-c 

iztRilt#R-1 /4354-Lz. INAJS, 	Al-a,9'04,1zig.gt::_-zHoig---efilk,Nz 

It*ht,9' 	fi L 1, -c 6, 	m y c -'9' 	(t a g) '91 /0K, 	H i s— 

'91 '91 K. 1N7'll/ 	(HA) 	— '91 '91 K, 	FLAG-91  

,9i/ON (Re 	if. q2,4, 	S i gma-A I d r i c h#) , 	'') I. q 	7J-  J- 

S — I7J7i7--ff (G s T) , iON, -,3  66:.-_6, M2 oie-a,  

JONt:.-.80•Z*RifER -ZgY6,9' 	JONLi,A,-sz%mlitt 7i- 

'1)'6,9' 	JONetlsi.,A-LZ. 

[0036] *ftlEla:75\75\z I-M 2 0)M-a,9' M'Nj t:.-j-3k,\ -ct, glk I-M 1 0)Ata 

51 	10K_I Llilet:.-_, *i'lER -ZglY ,9' M'N(,, M 2 a),9,  

Ka) N 	1141.1, 	C 	1141.1 a) o T413:.-Ata -:5 -ft -c t ct oc.fit" 	i--Mig t:.-A 2 m 

5' 	JONI,:.-.E-a-,3s -t---Ct, ct <, 	11-4,1E—it—g 	Ni.,--c.lEctyg 
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IB^US^ : 1 yitiB^fr 
£&*>? : 2 yi£iB^]fr£>&£? 

[0034] cine, (t& 
#Alfttc) iILf§0 ttz, 

£0 ClOcfc-p^^tis LftlNfr\ 
t&mytty'Vtntm&Ltct%&£&&&& mmtz'\m 
£M t & H lJ N ~&%VR K 33IvT IN £ d i: frT? $ £ 0 

[0035] *3gB/jlc:frfr£> r%1 (DM-nf >'<$£} ICiJ^TteU 
ff&, H 1 GO? >A^ff0N^i|iJN C^ilijOlN-ftl^ffl^^-ttTt <U\ 3 

1 0? <£ <^ ?>A? 

<U\ S/c, *fgBJ^Cfrfr£ r^10Si-g-

gSffj ffe©$ltg1f? V/^fffrffli^tlTlNTt <U\ d©*§£\ 

ffe©$t£1f? >A?ff&, ffl^? >A^ff0N^i|iJN C£fl!l©if^£>fr—;£ 

gL<tiMliL ©?yA?ff£©F^;:, it® 

f# K f y H & ft < N iz fr fr £ S4£- ? > A ? ff K L tc IN$I ti K jfc i; T 
feg.MlRZtiZo Si£?>^?ff©*ii^#^c-t£@ft--effli^ 
$lt£'l4? >/^ff £ UT^ Myc-M (t a g) ?>A?ff, H i s-
???>A?ff, 'W?,,IU51> (HA) -??'?> A?Ms FLAG-?? 

Sigma — A I d r i ch|i) , ?>'U?51^> — 

S-h7>77i7-1z (GST) ?>A?ff, H2®s^?> 

£ft?>^?fffrPtf £*l£o 

[0036] *3gB/jlc:frfr£> rH20S^? >A?KJ ICiJ^TteU fu§E rf§1 ©Sfe-g-

?>^?ffj £iwi*mc, #Mlbt^W-r^^71D?>^?K^ 120?^ 

?ff®N^i|iJN C^i|iJ®lN-ftl^ffl^^-&T:fc J:lN0 S/c, itjgfttcf§20 

? y/^ffteffl^^ttTt J; < N fulEX^-^-? >A^7ff£^>LTP^gft 
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$A<Ii7f05' MRL$H4lF),-Z5' M'KilpR---e,zLkiN -5 EA 

75`6, 	c DN A74 17 ') --75— KtZ5 JiNUt7Tiftt-,-JEllozz__,.  L 

[0059] <5 	NIEMH4lF1,111,:.-.1344 -  z 7 Z i 0,0Aaor-17f51> 

46LRaY-41--Olit:.--A_Li, *ftlElAt:.-iik,\ --C, gYOTVI;ANg.L 5' 

NiEb1CallrnlaAtNLt*H134 -ztoyez. It-D -c, *RBA t:_-_ ct tt3S, 

<m^MO>mBM % 4-SM 21 £ V< £> [6900] 
0<2:Sa# 

-i=^-ri^.^>^vNa o V(=»^ 

*pil Cr ^ 3M £ V< £ <2 4- S#IS:?M 

[£21^1® M^¥«$21#^ixn :? <2:^21Ef0§£¥ [8900] 

°2Sa#:?2<2:-M#If^¥^£4>-M{ig 

^ H 4 4 £ 4 M 4 v< 6CD%$m vfi T21 fp^O^iK^^ 

^2lEf0§£* vn^M^/V<^0) 

6(0 IM vic<sa 

^£CCDCfi^4-//<--(\ £«M£v<£<2:4y^5&^Si£v<£a)^ 

& v£i£f0§£* vx<^ 

5} v£12.VU<?2lEf0i£¥ vri®4^2.^^210 sr«¥21#i 

<3^£ < ̂•— r, £ Y:COM 0 v< £ 2 4H £ v< £ o^^> [z.900] 
vn[i£li* 

H £ V< £ 9 ̂ 2 ¥1X^a vadmitsM £ V< £ CDMM&n w 

imb^-lWMCD^ £01§B# ^0^21*0-

IMJ v¥12.VU<?2l¥^0Ef0i£^ v(i 1*4 ̂2.^21 6 ZWK^CDW® v--/£ [9900] 
o£$a^2<2:4^¥^cT2lEf0i^ 

(0 30 I) £(f<«WoO SM (0 3 03) Kf^%0 9CD\\mC0^ s 

<2£H2m^m^M6y:4 v^c^ 

°<2 $ 2.# ̂ 2 <2:4 9=^0 S^m^LUM £ V< £ -J- H ^21 (£(f<0i 
v¥i2i^t^^arim^^^0^^ \£im) mma>ww®^ V¥IXOSP 

2l¥^0Ef0&¥ vri®4^a^SP21^S l,ML LrOT¥G0iK^ v21<5£ [9900] 

°<2: $ i 9= ? 2 <2:4 L1J#0^#* 0«£§¥1X 

m00a££4L¥^<¥1 v¥^<¥1 >1^WW 

#£ VX ^T21^? 2 <2r4W^^^'i^^<2:^2lEf0§£¥ v¥1XOSp21?^a)Ef0 

6£SI80/U0Z<U713d 63 0S6^80/ei0l OAV 
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N$HM/FJEll6:.-.1344 - 6M 1 a) ,9i 	i' 	NitioD7 7 Z i OgUAaRtM 2 

0'51 	iNifi0)77 Z IgiMaP11-6L- 6-1)0DZVe-2-C, ,IAM 1 co 

/1113ailiAM 2 05' >JO RoDuNTI-Lb\l,:_AiY4X -:01.tc 5' 	N 

CEilo, MEgIOTA0Atfte, I_RAe4A-,3541.--Cotso 	KlEllkiN 

tztta L EMI 1, --C AN 1, tcta-at, giAA7Y4A-.3.S tt.tc 7 ...:. J Nola 	114,1E 

*H4lF)E11 t:1344-4-6 L*1.1 -6Z51#X4J:k-4-6 a' L e--- 	6. 

[0060] *RH)] 1,::-/)`/P6 Fg.YOTA0)g.Atli (:.:t, -g.YOTVA13'6NM.0),7)-

tcf, 6 T, --ViAtM (RAJ  'S, -NM MAPANAINStc..80•6-V,T31 

, -t.YA1M) t:=4/±-4-6g1.YOTAODAtlY6t1.t -A-V1.6. 

[0061] FM 	N.Ji '7 	 N.Jii 1 0,9 	N4l,z.:A7Y4A-,3_11-t.t-c ,9' 	 0),AN-1, 

--etiaiLASMAI:10)511tR 1, --Cff ', a.' Le-e 	6. bNiP6Oria)51L 

L "nt, 5311liArligAr3ft (s i t e-d i rec t ed 	mu t age 

nes i s) 517561641.6. 

[0062] <'9 	'NrAl$H41F1,11 	'117M-4-61tRa) 	i) -= 	‘‘Z51> 

MAGDAL), *50910Z; 6z.-.80-c, g43,6NA0DgAttz.t8g1-6,L LT', 

N134$HWHEllorAtRtEt -6z:Le-- 6. It-2 -C, *ftlE91(zct 

tt3S, V$CL-alYVVIT--e, M 1 0,9 	i/kr),-R-a,17A9 	ifi-g- 

tM 1 ole-a,9 JixL, M2 10,9' m'N)A-(5,*27,i'lLiv-6,1;y6.9,  

N -A-ti•M2a)-itta,9/NLVajjMt:.-_ftIR,-;t.6ifi'L, 

glEKIIIIM,:.:80-CM 1 ODEa'9' >A KLM 2 oa-a,9 >iKLID,R 

at::_ct 9 t 12 6'1.YOTA -6ifi'L, 

44,EgyaTAlotftell-4,1a4MiL-alt 04r/VIT t:.-. 8 0 --c t L; 6 g. Y6 0 A 

igAtit 	(teadc-6- 6talit, 44,12,4MiLat 	114,12,tiliF1 Hog,14ttNL L 

--cilt.tR L, 44,16g.YOTAotfteng,a4MiLat olr/VIT 6:.-.81,\Z t L 6 

gYOTAaAtg.ct (,) rfilgq--  6 ta-at, 44,1a4MIL-att 	114,1EMM,FfIlotfAIJ 

AWL L, --clatRt6ifilL, 

-A-t•Zat'l4J: -6 z: Le-- 	6. 

[0063] *RBA 0) 	') - =% 'ZM(,•:.-_ 8 0 --c10EH T 6 4M4L-at L. L, ---c (vtitz.-AIJ 
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y^9UJkXfzkW.2(D$yj^9M.(D^tMHZ^^1f^\1$titc5> ys<?M 

tltcT $ 7 S^S^iiHE 

fflSfF izMST&tWfcTZ Z t tfi* $ £o 
[0060] -mmw&(Dmmkf£(Dfr 

&e>-r, -mmia 

[0061] rn HSil# 

Z.t1fX^ba 

LTtiN nlMu^JIft^Jtlf^; (s i t e — d i rected mutage 

n e s i s) btl£0 
[0062] <^ IJ_->^^> 

tu£\ i$$Hb£-^#£TT\ H 1 (Dt> 

&i§i <Dm&*y'*<?%£> mz(D$yj<'?njkxf%mitm%:mtz>i&%s> 
>s<K7nz$te%2<Dm&*>'V7n£ZMMteizm%L3-&zj:mts 

SulElffl^ft^fclNTH 1 (DWka* y'$<?%.£% 2 (DWk'a 9 yrt<?M£(D& 

fulE^71D^^a)^^frfulE®^^b^0##STIZ33^T£ i; £ 

TliR U 

J; tulE^^b^^tulEffiS^fflOMfiJ 

#]ff <h 

£ Jll&t" £ ZtrfV$Z>o 

[0063] *m%<D*<7 'J 
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li.LUV-s <. IN A_ tS, 3.11R7 4 17 1) —oftwat, -awalE-alt 74 

17 I) —, ,.7° 	K 7 4 17 I) —, th-A*, grANffitN, MIN (ltatt, $11 

IMEN, EJIMEN) aAlifflAatieittI±M, al.'7-z-_- 1,VM3Iit,117J1,),  

K. 	A3t1t, 	$11117-c_- 1, EYttElEA0tEliffilt, 	±±-g, 	7 	,9r.i_,.7 77-:')/7°  

K52 4 	•7°I,-17-(17 ,)-751,1641.Z. 

[0064] e tz-_-, 	1 $IL-alt#11-FoltIOL6, INAJS, V$IL-alta)*,tthVA)ip 

ate*RHAt::_b\b\ZUlliNi 	t:.-AA -1 /43s tatittke 	tf 6 tt. Z . 

[0065] <*50)10)516:.:1110 6 tt.Z tc: 660)* v 1-> 

*RBA 1, , _hiE51t:.:1110 6 tt. Z tc: 6/30)* v 1- 	#11# -Z a.' Le 	Z. 

*RIE1)10*,y 1-t, -FE (a) — (i) 75`67SZU75`632.tRtg-LZ/PtS< L 

t-01tRatiellEMIE916, -A-tiN*v 1- --eZ. 

[0066] (a) -Rai,734-9' — -ZDNAL, A-Raii734-9' 

Lilla 1_,TRIRtg-t.Zck -31z, 1E40,9' JiON 	— 	-z D N A 04A 

Rt:.-_Z 	1=1 —= 	"3M,filL 	-•A-tiN, 	5' — 

(b) *124E1 -Zgi16,9ii — -ZDNAL, Ag',Y6,9' 

JKLIU-al.,--CRIR.-.3541.Z„V)1,:.-_, 	ilSor),9' — -zDN 

A 04A 	iiRt:.-_ -Z 	1=1 —=3,fiLLL 	-.A-v,,9i— 

(c) mAG 1 	— 	-ZDN AL, FrAtY'iLleal,--CRIR, 

	

-1/4354-LZ,,V)t::_, 1E405' 	 — 	-ZDN Aot*AUiRt:.-_ -Z 

1=1—=I131i1L -A-tiN/9i— 

(d) Mia)M-a5i — -Z,,9i— 

(e) 20'ilta, i0N —-z/g— 

(f) (a) 	Rl, 	(d) 	1:.-_,Eili,a) ,9i—atie 	(b) 	Rl, 	(e) 	t:Eili,a) 

(g) (b) 	6:.-_,Eili,09i—Eztie 	( c ) 	6:.-_,Eili3O) ,9i— -A-t ,9' 

--tv I- 

( h ) M1 0DE-a5iN— -Z,,9i-1 t-Z):FM$iitIM 
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$KWs mmm^ms mm *s 
mm, mmm) mm^tcm^mm^u^7°^ 
K\ ±J& 7>yA7?-^^ 

51 KT1^ 7v7°b^f ^ 7,;7 'J — fr^Ptf btI •So 

[0064] S/c, 0!la.t£ M^b^©±S±t!3^©^iP 

tc J; £ M^Hbiir^ £ *rn m tc fr fr Z>«£ fr^M LTi^tl^ $8Hb 
&yti fr*%m tc fr fr £ « ft tc m A s ti tf ̂  n £ „ 

[0065] <*fg0£0^;£tCffll^tl£/ctf)0^>;/ K> 

*fg0.m^ ±mj5)£izm^^n&tci£>(Dirv K^^-r^c^fr-e^^o 
*wm*v Kti, TIE (a) ~ (j) fr^ft£ig¥fr^R3ti£'>&< t 

[0066] (a) ^imty^on^- KtsDN At, m^mm^y^<pn 
ilffli-n LT^ii^ tl'g) ct 9 tc, >/^ff£=|- Kt"-g) D NAOSA 

£qTt£tc-t£^ •—— 

(b) KtsDNA^ §£i^ 

LTfgi!3ti-g> J: 9 tc, =1 — K1"-g> D N 

A GOjfA^: RTtbtCt" £ ̂  p - - y t 0 $ -

(c) mAG 1 £=l-KtSDN A£N yj^<7%£tifc& LTfgii 

^tl'g)ct 9 tcN I- KtSDN AO^A^RTt^tc-r^^ 

• - ->^ 9$ — 

(d) % 1 GOffli^ >A^7ff£=l— — 

(e) H20S^^ >A^7ff£=i-Kt"*)'*?* — 

(f) (a) Xti (d) tC|Ei6©^^^-^t/ (b) Xti (e) tClEic© 

s<0 5> — 5> — izy K 

(g) (b) tclEicO^^^-^t/ (c) 

—-tzy K 

(h) % 1 GOffli^ >/^ff£=i- Kt§^^^^ffiiti)iSiE^l 
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N 

( i ) M 2 IDE-a,9' 	N- 	-Z, 	5' -qt -ZffMiitINI 

N 

(J) M1 IDE-a,9' 	 - 	-Z, 9i-Lm2aylita,9' 

N 	- 	-Z,,9i-L Vti -ZffMiitININc. 

[0067] *ftlE9lizeez9i-L I., --C 1,, *RIE1)16::_b\b\ Z UM:80Z, 4A-,35 

t.tc D N A 	TR. (e41xtiINR) 	Z a) t::_;051:4IlligligEN 	-A-tiNt, a) --e 

t3Scto. ebN Z$IRtligEM L LT' 1,, 	7°1=1-,9' -, 	ii/\  	1J--, 	it-1 Li 

t--, 5i-Z ,-,9i-, 7J1H) AT--)1., 	I) ty-Miaguil ( 	A,  4 	• 

,9r)141) 	(s D) 	goo 	el,164-t.z. 	-,35 61,::_, 	*RIE1)16::_b\b\ Z,,9' - t:.-. 

80--c6 , illtR7 - t - (MAIJEttaiR) , 	1,7J1-9' -itfR 	(11.%7 

i 7 --ffittfR, 	8 -t7 	1-:>Y--ffittfR, 	1=171-1.7i=-)1/ 7-1-t 

)1/177i7--ff (C A T ) ittiR) 	-.A-A,T1,\ --Ctckli\c, 	etc, 

a-  oct -)ts*RIEIJIt::_eez-oltkeL L,--Cl, IN AiS, 7°7 	Z K,  

' -, 'Ey -7)1/9' -, 	̀,-1)1.5i-e6164-t.Z. 
[0068] *RIEIJIt::_b\b\ Z, 	5' -1,:.:80--C 	- K -,3541,Z 5' 	iON1,1143LRa)1&(,), 

-R-a,1734V5i , *"iliEgZgY'91 , m AG 1, arf 

z-'41,6'9' LIDE-a,9i --eze, iiNipz,K_K 

zDNA OftIRO)51t$„k (,) r=1±-,_ -ft Z L 0 -3 EA75` 6, 	FiA'91 /ON 

TR, -.5 -t•ZUNIDat::_at)-t-C a KA'il_AILL,tcD N A (R 	6S, 	a K 

eL 1-(E-1 /43s tat D N A) e, 	*ft EIJI t::_eez 	,9' - t:.-_t, 4A-,3541.-co 

TtctO. 

[0069] ME (a) . 	(b) at),  (c) t:.-_,Eili,a) r ilSo) ,9' JJo N 	- 	- z 

D N A ot*AU,  Rt:.-_ -Z 	1=1 -= 	'Il3I1i 	L I., --C•t, INA.tS, 	1 R64 

aAJFIMAtEiMitc -gtiN7)1. 	1=1-= 	‘II341, T A 	1=1 -= 	‘3g 

a, GATEWAY eRtilfAM) 	1=1 -= 	‘II3'(1e6f 641.Z. 

[0070] *RIE1)16:.-_b\ /3\ Z , '9' - 04 A t:.= 8 o -c 1,, WIE-A, k7fAIJ, q#AIJ, 	fi 

IRAMOit,0)313Wili 1, --C 	-D -c t „t oc, 
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( i ) >A^7ff£=|- K t § ̂  ̂  ̂  ^ t i) 

(j ) % 1 (DWk-nt >A^7ff£=l- \??Z>'<<7 9 — £W.2.<Otifca9 

ff£=i-

[0067] *%mzfrfrZMMlZ£^Ts JfA£ 
tifcDNA^M (fe^&t/illR) 
*U£Ja\, frfr-g>»PIB^J£: LTteu 7°P^E —-^ —N 

>HJ —% $ — — ^f\ <J Ay^—JUs 'J V — A$p 13^] • 

V)\,-ftJ (SD) 13^]) ifmibtl5o *fgBJ^Cfrfr£^^-tC 

(^iJItttmfe^^) * 0l/*>7 

i7-iz"Il5?N /3 — ^ h i/*?— 0 • 7 A7 x. ~ zi — )[/7-\z 

h7>X7x7-1z (CAT) mfe-f^) A/T'lNT t ct lN0 S/cN 

d (D J; 9 &*3gB/j tC fr fr £> ^ ̂  $ - 0 H*§ £ L T teu $J A 7°^ X $ K^< 

N ikfy—— N ^frpifp,tLi>o 

[0068] ^fgBJ^Cfrfr£/^^-tC£l\T=l- K3*l£>* >A^7ff&fu^®iiy N 

m A G 1 N RXf 

ztibf y/<?M£<Dffln$ y/<?M~c$>ztf* frfr-s^ y/<?M%3— K 
t~£> D N A0fgii0$]^£ <£ y fp]±^-&^^lN9ll^fr^s >A^7ff 

£fgii3t*£«0ffitc-£;b-&T=i K>£lt^bL/cD N A (m&\ n K 

>frt Mb£tl/cD N A) fr\ ^^B^tcfrfr^)^^ ̂  —tcti, jfA^tLT^ 

TUl^. 

[0069] fulE (a) N (b) RZf (c) tC§Ei6© >A^7ff£=l — K1~£ 

D N A ©Jf A £ RTtg K f £ ? p - - > /f±m j £ L T ^ 0!JA fc£\ 1 X 

££©*l#Sl§Ifi£Mu£#fr v JU?1<?•-->TA^P-z>^ 

fiu GATEWAY (Miii^tl) 0 • -- > ̂ MufrW b *l£0 

[0070] ^^B^tCfrfr^^^^-0^IpnptCfelNTti. MWfcs &#£!k ®5 

JSl^l^OffeOjS^fr^iJDLTfeoTt, <fc^o 
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[0071] *RIEIJIt::_b`b`Z)fMiitMliNt, MAID IV,), *RHA6:.-../3\b\zi— 

UlliN6:.-AA -Z a.' L t:.-..ct (,),11M-Z a.' L e--e 	Z. 	etc, 	*ft 13)11,::_b\ /3\ Z)f 

KfigclEIN0SiTnIzt, 	1,0ENINa)q#, iiiilIt::_oL,51-siiitt, '-- ZAIJ, q# 

ALI, 	fi NAM a)it, a)3•/JA)ill X 1, 11-1X LT' 	-D -c t ct 00  

[0072] *ft HA 6::_b\ /3\ Z FIJEMBASJ l, , 114,E, 	5' —AbffMiitIVIiN 	*ftlEIJI 

10511,:.-..fillE11 -Ztc_- 6e5o),V,13)16--eZo !APIS 1, , RAJ'S, *ft 1E1)1051a) 

-A-N51-\b-A-NA-it, atie*RHAotmat:134 -zil*M (1N 	6S, 'Y 	—a) 

itagaM- \'D 	1=1—= 	IJ - 4 1-e71-,_g-t.--CoZ/ 	5' —7 v .7° 1016, 

ffMiildEiNa)FIEA, ft N, 	1,ANIliN0)±31IA-Ita)il*M) 	-A-tiNz_' Le--e 

Zo 

AJAR 
[0073] Jt-F, 	-ArtiNt::_a-jo--C*RIEIJIct (,)1412tKO'gt:.-_,!AHJI -Ze. 	*RIEIJItV-;CF 

aY-41-01M-..F.Rtz'stt.Z t 0)--etV'soo 

[0074] (*ou 1 ) 

<-Rai,7349' Ji0No) 	I) —=J‘ 1 > 

5' JNIV$H4lF1,11ffl -Z7-z-_- 6731g)Ma -Zt:.-_tz-_- (,J, 	4 1 atie 

4 2 izENC,04ft-,_-,t:.-.A--i,, 	4 3 arf 4 4 (ZEi1i3O)516:.-_ -C, 	*RIEIJIt:.:75`75` 

Z 1--Rag734-91 /ONJ 	LL-CA8 -  Z'9 	I'Nopf,/ff-D7-L- 0 	- i-s, 

bt,*1212tK71f-Z')-1 	(monomeric 	Azami 	Gre 

e n 	1, 	mAG1) 	L ill-a-,3_ -fttz-_- taat:.-..t0iNiNit:.-_ --Ctle 1, -CIVIL 	(4 

4 	ON) , —, *i'1Li -Zg.)' ,9' 	ioNLII1-a-,35-ttc ts-at-J, 

UlliNit:.-_ --CIYOTA (-RaptK) Uf --- 	Z 5' 	N (4 3 	ofg) a) 

')— t0 

[0075] 75\75\Z 	,) —= 	‘1W-4*L 1_, --c, ATP B 1 	(Phox 	and 	B 

e m 1 p) 	K)< 4 	(,:.-..ZIA L„ 	p 6 2 0)P B 1 	K)( 4 	(Jt'l, 	I-  p 6 2 	( 

PB1) 	J 	L, 	Z)t:.-..mAG 1 	mt-a-,3_ .-ft 7-z-_-, iON, 	arfp 62 	( 

PB1) 	t-,.:*ffi'lLi-ZgY'91KLI.,-CA  zam i 	Green 

(AG) 	1,it-a-:5 -t.  tc , ±3,,EIVIiMt:.-..5tIR-:5 -t., 	J-;t-Ft:.-.71-51 
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[0071] 

vmwkt&z.ttf'ez&o tztc, 

^IJ. l$Jg|$J#©ffe©J$#tf^flDXtittS LTfe^Tt <U\ 
[0072] 

2>tz1to(DWl,B%W~Z$)2>o MTL&S l<OT;£(£> 

jkxi^%Bmtw^atcmtzit# (mt£\ 
u——yW4 7°H®1*^ 

14ft ^§£»©i£SIM^(£>1*#) £#frd£tf-C 

^1»J 
[0073] UTs ^MJlCg^T^fgBJ^y JH*fttC§^-t£fr\ *fP£t;m~F 

(D^M®\ tC mfe3 tlZ> t, (DT?tiftl\ 

[0074] 1 ) 

>s<9U(D7><7 'J ~-y<f 1 > 

^2tCiB®©tE^tcS^$s Hl3^t/Ii|4 tC|Ei6©^;itCT^ ^fgBJ^Cfrfr 

T7 If $ ^7 'J — > 1 (monomeric Azami Gre 

en 1N m A G 1 ) ^S^^tt/cil^tCtilffl^fttCTra LT#£ L (H 
4 #0§) N —-jjs 

iffl^fttcT^^ (^^) (H3 mm ox 
o 'J —~y tfttTj-^tco 

[0075] frfr&X'? ^--yfOttMt LT, %?P B 1 (Phox and B 

e m 1 p) K*>r ytCiig u p62®PB1 KPW > (J^, Tp62 ( 

P B 1 ) j t*,mtz) tCmAG 1 Rtfp 6 2 ( 

P B 1 ) iz^mitm^tz&ytfy^tnt LTA Z a m i Green 

(AG) >A^ff£i£g||J^fttcfgii3t^ JUTtC^t-^ 
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t:.-_ --c, 	-/710.iita,9' m'Nt:.-..,,k z -R--a, 	.0,0-z- t -R-a12tKffM:.-..,:t -D -Ct l; 

ZgYOLTA0)5tt0),T,EFV<tc_-. 44:8, 	A G1,4 1j1 12tKin-Z Z.:Le% 

641:Z OZ. 14 6411L- AiM 	>4 5 1,:.:71... 

[0076] (7°7.-.Z KDNAIDEFM) 

mAG 1 	yC -Ztz-_- 6730) .7°7-Z KDNALL-C, 	p h mAG 1 —MC 

L i n k e r (Ama I g a am V3R-Rs#,TO CE11 0 /to  

[0077] V-z-_-, 	AGAti -Ztz-_- 67310 .7°7-Z K (p hAG—MCL i nke r) 

o1F2''6.-.1-30-z- 6, 	AT 	KLI'ILL,tz-_- Azami 	Green 	(AG 

) itiR 	(gog#24: 2 (ZEgo077  Z i RgEN/3\6tszqtA — K -z D 

N A 	(g0j#1-41  : 	1 6::_gaili,otkagEN75\61'sz D N A) 	Airligt:.-..-aljtz-_- 

. TE.7°74 7 — -t v I-CEil 0-c, ATOigizat.,tc, a KL HELL- 

AG (h AG) itfR 	OM L L Z P C R (,:.= ---C trig L, k- 

hAG7A-7—K7°747-1 ; 5' —CTAGCTAGCATTGCC 

ACCATGGTGAGCGTGATCAAGCCCGAG-3' 	(gam 

#24:57) 

hAGI)/-7°747-1 ; 5' —ACTACCGGTCTTGGCC 

TGGCTGGGCAGCATGCTGTACC-3' 	(g0d# 1-41 : 58 

) 

-Z• L, --c , 	T'6 tt.tc: 1, Gat 	NI-Ie I LAge I (Z-Ct/Jkft L, 	P] 1.; $11 FIM 

[0078] 

„t:.-_ -cZil LitphmAG1—MCL i nke rt:.:4A -Za.'Ll,::-:t t') . 	p 

hAG—MCL i nkerfFta,tc_-,, 

-,'_ 66:.-_, 	p h mAG 1 —p 62 	(P B 1 ) arf p hAG—p62 	(PB1 

) opliFli t: 8 k, \ --C (,, ATp 6 20PB1 K)4 4 	(gOli# 1-41  : 4 (ZERO) 

7-1 -ZingMEN75\61'sWati) 	i — K -zp NA (gog#24: 3 6:.-_,Eili,a)±1 

agog75\6i-szDNA) 	, HeLaS3WEJNO)cDNA7417 1)-75\6 

-F,E7°7-r7--tv I-CEllo-c, 	PC R t:- Z titig L tc 

p 62 (PB1) 7A- 7—K7°747-1 ; 5' —AAGAATTCGA 

TGGCGTCGCTCACCGTGAAGGCCTACCTTCTGGG 

000101100V10000VV01000V01000100001 

V0O11VV0VV- ,S : L —CitL (Lad) 29d 

^nip^inyod *3--A>^o£2%± 

<bw-(i*:£ y^vNQ ooii e s e i © H (V N a 

mcDM2i-ie : -^sfi^i) vNa?iH-c^ 

02*21-1 17 : ^#[i£0B) OAH L8d039d^ ^12^21^0 ( 

L 9 d ) S9CI-OVMCI (Lad) 2 9 d - L O V w i| d VH <5 £ [8Z.00] 

J e>ju j i OI/\I-O v M 

d vfi ? 21 3 2 2 4- Yif-1 J 0 >1 u ! ~IOI/\l-LOVwi|d ffiftiri^ 

#M$niMI vn»2i1 I e 6 v ^ I e M 

( 

8 3 = -^#0431) ,£ — OOVIOIOOIVOOVOOOOIOOOI 

OOOOllOlOOOOVlOV- (S : L-A>^o£^->/f, O V M 
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a£4.H-I=^M^ ^043111^^ 02*21-12 : ̂#fi^l) ( 

OV) ueejo ! w e z v-ynq>H 1=456 v¥1iOSP21^<2) 

(J 0 >1 u ! 1 OI/NI-O V M d ) ,H V v--/£ [Z.Z.00] 
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C-3' 	(g0d#-4 : 59) 

p62 (PB1) 1)/-7°747-1 ; 5' —AATTGGCGGCC 

GCTTATTTCTCTTTAATGTAGATTCGGAAGATGT 

C-3' 	(guij#24 : 60) 

-t• L -C, 	14' 6 tt. tc: ±PATITZtt 	EcoR I LNo t 	I t:::-C t/J kft L, 	PI 1.; $11 FR 

ATVILtcphAG — MCL i nke raVephmAG1—MCL i n 

k e rt:.:4A -Za.'Lt:.-_,:=0,), 	p h AG—p 62 	(P B1) EzVep hmAG 

[0079] 

1— p 62 	(PB1) 	-/7 4/F11  L, tc: c, 

(±3,,EVIiN0)3S1R4A) 

phAG—p62 (PB1)avephmAG1—p62 (PB1) 	4.A 

Z iiiiEMENIN L L-C HeLaS3VIEJN CE11 ki\ tc: . 1:4: 8, 	He L aS3 KNEJNt 

1 0%FBS (EQU I TECH#V 	-A--ZDMENA,fa)1.— 

(DMEM 	Low 	g I ucose, SIGMA 	ALDRICH#V 

t:- -C iiiitI L tc . etc, 75\ 75 NZHe L a S3 UN 	MIR 	4.A0)114 El (,-,=3 5 m 

mt 7 	— 5'-f v:> a (1111Eit0 t:.=-4f2 Lk-. -t.  LZ, 3.21R 	4A 

0)13;--U:.-i, 	Opt iMEM (Life 	Technologies#V t: 

phAG—p62 	(PB1)R6phmAG1—p62 	(PB1) 	1/..tg 

AEL, 7J1') 7' 	(gloiifAM) 	17J7i:>J,!,4:3A (Po I yF 

ect 	(R)Transfect ion 	Reagent, 	QIAGEN# 

2i1 ) 	10,u.1))11 L, 	It 	Lk-. ZiNT, 	-,'_ 6 6:.-_*,w4-y 6 0 0 µ, I L'PLa 

L tc_-1, 	H e LaS3 WIN V: A))11 L, 	2 2 Him,/ t:.-..E,I L, AL-. 

[0080] (it1R4ANIIiNOAS) 

ittfRa.AZITYth L tc HeLaS3 UN 1, , / \ 	,/11-±t34I (Han 

ks' 	Balanced 	Salt 	Sol ut 	ions, 	Life 	Te 

c h n o I o g i es#11) a Ve2OmM 	HEPES (HCIE*#11 ) 75\ 

6 I'S Z p H7.4Witarrit:.=-C, 	I X-71 glipLoAntA (7j- 1) m. #,T-0 

, U-MG F PHQ74 )1/5'-  (A-  ') 	ii_tin , ORCA-ER52:')5' 

JI/t)( 7 M* l= 	#-Tkp CE110-CES Lk-. 

WO 2013/084950 35 PCT/JP2012/081539 

C — 3 ' (13^#^: 5 9) 

p 6 2 (P B 1 ) ; 5' -AATTGGCGGCC 

C — 3 ' (13^0#^: 6 0) 

fUT, i^MISiMEcoRI^Not HCTWU mCftM 

L/cphAG-MCL i nke r J&Xf p h mAG 1 - MC L i n 

k e r Z> Z h IZ ^ p h AG - p 6 2 (PB1) $.£/ p h m A G 

1 - p 6 2 (P B 1 ) 

[0079] 

p h AG - p 6 2 ( P B 1 ) RXf phmAG1-p62 ( P B 1 ) £a#A 

LTH e L a S3in^ffl^0 H e L a s 3«& 

% 1 0 % F B S (EQUI TECH*±§^) ^ttt§DMEM{gyjbP-7 

(DMEM Low glucose, SIGMA ALDRICHj±M) 

CT^iL/co titz, frfr&H e L a S 3 M^iHs^AOfu 0 tC 3 5 m 

mi*7^-^7<r>2 izmmttco A 

Opt i MEM (Life Technologies IZ 

p h AG - p 6 2 (PB1) XttphmAGI - p62 (P B 1 ) 1 ix g £ 

U *° 'J 7 x ? h (Mtii^tl) h7>X7i^>a > t£££ ( P o I y F 

ect (R) Transfect ion Reagent^ Q I AG E Nft 

m o/x I^JPL, ^ biztm^6 o o fx \ tw^ 
Ltz&s H e L a S 3 U 22 Ltc0 

[0080] (iifc^»A«a)iili) 

Ifemtt^iL/cHe L a S 3«&, (Han 

k s' Balanced Salt Solutions^ Life Te 

c h n o I o g i e s *±§^) At? 2 OmM HEPES m\-\k^±Wk) fr 

P H 7. 4mm%i*izT, i x - 71 mtiMmwi U 'J >s<zt±m) 

% U-MGFPHQ7'fJ^- U'JWUttli) , ORCA-ERr>^ 

Q£J£fch = <7Xt±m) 
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[0081] 4 5 (,:.:7T 1., tc_liiiM75` 6 HA 6 75\ 1:4: ck -3 t:.-_, 	p 6 2 	(P B 1) 	l, 	m A G 1 	1.11 

-a -:5-ttctgat:.-_tomm ---etnotet:.-_ -cv/IL -cotto -, *il lER 

-Zg',Y6'91 	We 	Z A G 	i'lla:35 .-ttctgat::_t0HiliMt:.-.1-30-CV,YOT 

A75qffitg-t., 	p 6 2 	(PB1) 	JA G75\ 6tSZIMI NE-3 iji, 

-Rat„, gy6nAumt., --coza-LeHA6b\6:.-_ts-Dtc_-. It -D -c. 	P620 

PB1 	K)(-fA,-4-0141--et -R--att.,---cotskiNe, 	*IiiLi -Z 

gY651 	ioNLAtat.,tctiii-at:.-i-R--ai* (gyoTA) UM -ZttN.--e 

Z a.' LelEIJI 6 13\t::_tSt'J , 	*RIEIJI6:.:75\13\Z -RaE734-91 /ONLL -cpTgrizjEll 

oZZ:Le-C,Za.'Le7ink,-,3-q-Ltz---. 
[0082] (*YOU 2 ) 

<5'M5RIV$H4lFJElla)ffl 1 > 

p620)PB1K)( 4 J7Y, *RIEIJIt:.:75\75\Z -Ra734-9' 	KL 1, -CPT 

iLE:1110 Z a.' Le"-C,Z a.' L 	r-AE,I -Ztz:673, 	V:4:1-Dt 4 1 EzVe2 t:Eilt,0) 

52/14::_ p620)PB1 K)( 4 	7YiLAJEIIT,Z a.' L 	r-AE,I -Z L- 673, 3AALIA 

[0083] 

)ililt:ck t')$H4lFlEll Vi735 -Z a.' L75 -gfc1:51 M 	NcEilk,\--c, 

51(,:::"C MN L AL-. 14' 6 tt.tc_liiM 	4  6-8 t:.:71,:, 

tS8, *you 2 t:.=.8 0-C JEll 0 tc m T 0 R ,9' JiONODF RB K)< 4 	( I- 

mTOR (FRB) ] Rl, 	fmTOR (FRB 	domain)] LtT-  

Z) LF KBP 1 2 q JiONL(,, 7/7-f:> 	(rapamyc i n) 

0)4/±-Ft::_80-011/FlEll -Z a.' Le%641:-CoZ (Chen 	J 	6, 	P 

roc 	Nat I 	Acad 	Sc i 	U 	S 	A., 	1995*523 

El, 	9 241 124, 	4 9 4 7-4 9 5 1 i—:') 	01,E1 ) . 

[0084] (7°7 	--.Z KDN AC)aRII) 

A Gi'll-, -Ztz-_-&50)7°7--.Z K (p h AG—MN L i nke r) 0)4/F11 

1,:.:80-(1, AT 	IJLI'fEl.,7-z:- Azami 	Green 	(AG) MR 

-F,E.7°7-r 7--tV ICE111)\ ---C, 	phAG—MCL i nke r 	tk32L 

I, --C P C R t:.= ---C ±16, rIG L, tc_- 

h AG7A-7— K .7°747 —2 ; 5' —GGACCGGTATGGTGA 

WO 2013/084950 36 PCT/JP2012/081539 

[0081] l!5tC^Lfc^Jlfr£>0J^fr&J;9tC, p62 ( P B 1 ) tim A G 1 £14 

diStU p 6 2 (P B 1 ) J&ZfAGfrbtj:Zm&*>'V7nZ? Lti 

£l^U P62® 

P B 1 KP<^ &w<tmZGtZ 

L/cil'pLttEp'ft (^T'DIP/'TIO 

z z t fr BS e> fr tc ft y N *fg 0^ tc fr fr £ g fy^tntLTftmzm 
^2>Z£ fr-e $ £ d fr^P£3 tl/co 

[0082] 2) 

c^yj^^nmmmmo^ih 1 > 
P620PB1 Kp<^>fr\ *fP£tCfrfr£££^§#*:/A?ff£ LT$? 

>gtCffl^£d£fr^$£d££^liE-r.Sfca&N 1 &tf2 tc§E*6© 

^fJKCp6 2©PB1 KpW>fr>gffl^$£d££^liEt-£fca&N £££!|gs 

JD tc j; y msfFffl z m% t z> z t frRTmtz * y s< i n z s ivr, JUT tc^ t 
^;£tCT§iti£L/c0 t#£>ti/c^H£li|6~8 tc^"t0 

[0083] &fc\ ^»iJ2tCfclNTffllN/cmT0 R*>A?ff©F R B KPW > ( T 

mTOR (FRB) J Xti TmTOR (FRB domain)] t*>fot 

£>) ^F KBP 1 7A7^» (rapamyc i n) 

0#;i£TtC£lNTffi5'f/Fffit~£> CI £frft] (Chen J £>% P 

roc Natl Acad Sci U S A.s 1 9 9 5^5^23 

0, 9 2# 1 1 4947-4951 *-*/ #B§) 0 

[0084] (7°^ X $ K D N A ©il) 

A G ^rlJ-n f ̂>tcSb(Dlfz>7^< K (p h AG-MNL i nke r) CDfEi^ 

tCiJ^TtdU 7t"f=l K>£ t: Mb L/c A z a m i Green (AG) |£ 

-?£:T§E70;7^fV — -tz y h lNT\ p h AG - MCL i nke r 

LTPCR tCTi^S L/c 

hAG7t7-K^7^7-2 ; 5' -GGACCGGTATGGTGA 
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GCGTGATCAAGCCCGAG-3' 	(g0d#-=4: 61) 

hAGI)/-7°747-2 ; 5' —TTTCTAGATCACTTGG 

CCTGGCTGGGCAGCATGC-3' 	(g01_1# 1-41 : 62) 

-t• L -C, 	146 tt.tc_- ±Pirlgat 	Age I LXba I (Z-C- t)Jkft L, 	PI U$LIFREFI 

„---eZil LtcphmAG1—MNL i nke r (Ama I gaamV3R-R# 

[0085] 

21) 	6:.=.4A -Z a.' Lt:ct (,), 	p h AG—MNL i n k e r 	,f/FILtz-_-,, 

etc, 	p62 	(PB1) 	,11-, - ztz-_-6/30 .7.7......-F,K 	(pp62 	(PB1 

) —MNL i nke r) 04'FM:8 0 ---Ct, AT p 620)PB1 K)(-( 	( 

gog#24 : 4 6:.-..gaik,o7Z ) REM 75\ 6 I'S WAX) 	i— K -ZDNA (ga 

M*-14 : 3 vziaimitagoo5N 6 I'S Z D N A) 	, HeLaS3UNO)cD 

N A7-(17 ') — 75` 6 -F27°7-17--t v ICE111)\ --C, 	P C R t:- -Ctitig Lit 

p62 (PB1) 7A-7—K7°747-2 ; 5' —GGGACCGGTA 

TGGCGTCGCTCACCGTGAAGGCCTACCTTC-3' 

(gOi#1-4 : 6 3 ) 

p62 (PB1) 1)/— .7°7-( 7 —2 ; 5' —ACCTCTAGATT 

ATTTCTCTTTAATGTAGATTCGGAAGATG-3' 	( 

guij#24 : 64) 

-t• L -C, 	146 tt.tc_- ±Pirlgat 	Age I LXba I (Z-C- t)Jkft L, 	PI U$LIFREFI 

„--eZil L, tc p hmAG1—MNL i nke rt::_t*AZZ:Lt::_ct ('), 	pp 

[0086] 

62 	(PB1) 	—MNL i nke ri/FtILtz-_-,, 

-,'_ 6 t:.-_, 	p 6 2 	(PB1) 	. 111-, -Ztz-_-67319)7°7-Z K 	(p p 6 2 	(PB 

1) —MCL i nke r) 04'FM:8 0 ---C 6, AT p620)PB1 K)<-( 

(gog#24 : 4 t::_gag,a)77Z ) REM 75\ 6 I'S WAX) 	— K -ZDNA ( 

guij#24 : 3 vziaaviziagoo5N 6 I'S Z DNA) 	p p 62 (PB 1) — 

MNL inker 	tkM-IL L-C, -F,E7°7 4 7 --t V ICE111)\ --C-, 	PC R t: 

."-C-  gal' L, k- 

p 6 2 (PB1) 7A-7—K7°747-3 ; 5' —TAGCGCTAGC 

ATTGCCACCATGGCGTCGCTCACCGTGAAGGCCT 

10000VV01000V01000100001V00V00011V 
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-yn ip^i 

y od vxn J © >i u ! n NI/M 
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) VNa?lH-C^ P • -^Sfi^l) 

< L a d CC S 9 d£5£ V¥12v^spn^0 (j 8>ju j "| OI/NI- (L 

ad) Z 9 d d ) ,H ( L a d) Z9<* v21<5£ [9800] 

J ! IN^M- (Lad) 29 

d d Vi ? 21 3 2 2 4- Yif-1 J e>lu ! ~INI/\l-LOVwi|d 

#m$niMi vn»2in eqx^i Q e v^i^ip^ms#* 
(17 9 : -^Sfi^S 

) ,£ — OlVOVVOOOllVOVlOlVVlllOlOlllV 

nvovioioov- (s : z—±y*=£*£—y(\ (Lad) 29d 

( e 9 : -^Sfi^SI) 

,£ — OllOOVlOOOOVVOlOOOVOlOOOlOOOOl 

VIOOOOVOOO- (S (Lad) S9d 

^nip^xnyod 
a^Wcsn^H (vNae : ^§04 
3D vNa?4,H-c^ : ^#ii£0S 
) OAH L a dCDZ 9 d£5£ (j 8 >j U j 1 NI/M- ( 

Lad) Z 9 d d ) vj ( L a d) Z9<* v--/£ [9800] 

J ©>ju j "| NI/M-0 V H d vfi Tri^2<2:4Y^ri (fig 
BB6 I BUJV) J © >1 u j "iNIAI-LOVWMd 

mvmnM vn»2in eqx^?i Q e v^i^ip^ms#* 
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6CSI80/ZI0Zdf/X3d ze 0S6t80/£I0Z OAV 
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ACCTTC-3' 	(gog#24: 65) 

p62 (FBI) 1)/-7°7-(7-3 ; 5' —AAAACCGGTTT 

TCTCTTTAATGTAGATTCGGAAGATG-3' 	(gam* 

24:66) 

-t•L -C, 	14 6 41.k-  ±P, [Nat 	Nhe I L 	e I t:.= -C -b)Jkft 1,, 	PI 1.; $11 FM 

„--eZilLtcphmAG1—MCL i nke rt::_t*AZZ:Lt::_ct t,), 	p p 

[0087] 

62 	(PB1) 	—MC Li nker 	,f/Fla,tc_- ,, 

/-z-_-, 	pmTOR 	(FRB 	doma i n) 	— hAGO)1/F-ti t:-80-Ct. 

ATm T 0 ROF RB K)(-( 	(m T 0 IR ,91 JR0)2 0 2 5-2 1 14 

7zjogiop6tsWal51,EM#24:22(ZENCO7Z)REM75N6tSWAX 

) 	—K -zDNA (gog#24: 21 t::_gaili,otkagEN75\61SZDNA) 

, HeLaS 3UNO)c D N A74 17 1) —75\ 6 -FE7'747--tV 

Pllivr, 	P C R t:.=-Ctrig L, k- 

mTOR (FRB) 77J-7—K7°747—; 5' —GCCGAATTCG 

GCCACCATGGAGATGTGGCATGAAGGCCTGGAAG 

AGGCATCTCG-3' 	(gUij# 1-41 : 67) 

mTOR (FRB) 1)/-7°747—; 5' —GGGCTCGAGCC 

CTGCTTTGAGATTCGTCGGAACACATGATAATAG 

AGGTCCC-3' 	(gog#24: 68) 

-t• L -C, 14 6 41.k-  /Mgt 	E c o R I LXho I t:.= -C -b)Jkft 1,, 	PI U$LIFR 

A--ezilljtcp h AG—MN L i nke rt::_f$AZz.:Lt::_ct tj, 	pmT 

OR (FRB 	doma i n) —hAGI/Ftka,tc_-,, 1:4;8, 	pmTOR (F 

RB 	doma i n) —h AG(,, mTOR (FRB) LAG'iONL 

75\61'szie-a, i 	( [mTOR (FRB) —AG] Ltft -Z) 

— KL,-COZ. 

[0088] -,3_ 6 t:.-_, 	pp62 	(PB1)—FKBP12 0)4/111 V: 81)\ -Ct, AT F K 

BP1 2 (R, gog#24: 24 6:.-..Eac077 z JOHEN75`61:4:WAIPI) 

— K -Z DNA (gog#24 : 23 t::_gaili,otkagEN75\61'sz DNA) 	, 	H 

WO 2013/084950 38 PCT/JP2012/081539 

ACCTTC — 3' : 6 5 ) 

p 6 2 (P B 1 ) ^^—7^7^7 — 3 ; 5' -AAAACCGGTTT 

TCTCTTTAATGTAGATTCGGAAGATG — 3' 

§: 66) 

fut, he i ^Ag e i tc-rwu mcmm 
it®:! L/cp h mAG 1 - MCL i nke r lC|ifr At" £ Z t hZ cfc lJ N p p 

62 (P B 1 ) -MCL i nke r £fF^L/c0 

[0087] ttz, pmTOR (FRB domain) - h A G<DWWZ&^Ttes 

ftfmTOR0FRB (mTOR^>/^l02O25~2 1 14 

J Ilfr IB^US-§-: 2 2 IZ$?,M,CD7 ^ J 

) £=l-Kt~£DNA (13^#^ : 2 HC§B*6©i&SBB?yfr D N A) 

H e L a S 3 $[|#UCD c DNA^'f 7r=? 'J — fr £>T:§E70;7^f ~? — iz y K 

P C R tCTiH^S Ltc 

mTOR (FRB) 7*7-K7°^V-; 5' —GCCGAATT CG 

GCCACCAT GGAGAT GT GGCAT GAAGGCCT GGAAG 

AGGCATCTCG — 3' (13^]#^ : 6 7 ) 

mTOR (FRB) 'J ;<-X 7°^ -f V— ; 5 ' —GGGCTCGAGCC 

CTGCTTTGAGATTCGTCGGAACACATGAT AAT AG 

AGGTCCC-3' (13^]#^ : 6 8 ) 

fUT, c o R I £X h o HCT«U mCftM 

Lfcp h AG-MNL i nke r ICjifr At" & Z t hZ <k V s pmT 

OR (FRB domain) - hAG &fc\ pmTOR (F 

RB doma i n) -hAGte, mTOR (FRB) £AG*>A?M£ 

frbt£z>mtiS>y^on ( rmTOR (FRB) — AGJ £=i 
— K LTlN§o 

[0088] p p 6 2 (PB1) —FKBP12 (DWMlZfc^X Its 9u~f F K 

Bp 12 (±m, iB^y#^: 2 4iztm(D7$;®mmfrbtez>$m) £=i 
-KtSDNA (BB^y#^ : 2 3lC§E*6©i&SBB?yfr'3&.SDNA) H 
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eLaS3 KUNO) c DNA 74 17 1) -75`6 -F27°747--tV ICEI11,\ --C 

, 	P C R t: -C±Pi Flig L AL- 

FKBP1277J-7—K7°747—; 5' —GCCGAATTCGATG 

GGAGTGCAGGTGGAAACC-3' 	(gOli# 1-41 : 69) 

FKBP1 2 1)/-7°747—; 5' —GGGCTCGAGTTATT 

CCAGTTTTAGAAGCTCCA-3' 	(gOli# 1-41 : 70) 

-t• L ""C , 	14 641. tc: tnETZtt 	Ec oR I LXh o I t:::-C t/J kft L , 	PI 1.; $L1FR 

NATZIT L tc p p 6 2 (PB1) —MCL i nke rt:t*AZ a.' L V: ,:t 

(,), 	pp62 	(PB1) 	—FKBP1 2 	4/F ..I.1  L, tc: c, 	ts 8, 	pp62 	(PB 

1) —FKBP126, 	p62 (PB1) LFKBP12, iONL75`6 

tszie-a, i 	( Fp 6 2 (P B 1 ) —F K B P 1 2] Ltft -Z) 

— K -Z. 

[0089]fit" 	phAG—F KBP 12 O9if2ii 6:.:80-C6, AT phAG —MC L 

i 	nkerNhe 	ILAge 	It:.= -Ct/JZa.'Ll,::_ck (,) , 	hAGliti 

,Iglitjtc_-. zi\ ----e, 	PI U$L1FRNAT VI L -C P 6 2 	(PB1) ilA15-1 - /J (') 

ffiljtcpp62 	(PB1) —FKBP12t::_, 	hAG13114t$A -Z a.' 

LI,: ct (,) , 	p hAG—FKBP1 2 	,f/FtiIL, tc_- ,, 

[0090] 	-,'_ 6(Z., 	p hmAG1 	P1  12 Olif2ii 6:.:80-C6, AT p h mAG 

1—MCL i nke rNhe ILAge I t:::"Ct)Jk -Z a' L V: ,:t tj, 	hm 

AG13111,Ig_ti Lk-. Z,v-e, FA U$NREFIATVIL -C p 62 (PB1 

)'''ati.i7A-b)J (')ffiLtcpp62 	(PB1) 	—FKBP126::_, 	hmAG13.11R 

t*A -Z a.' Lt:.=„k (,) , 	phmAG1—FKBP12 	,f/FTl  L, tc: . ts 8 , 

phmAG1—FKBP126, mAG1,9'/ORLFKBP12,9'M 

KL75`61:4:Zie-a5'MN ( fmAG 1 —F K B P 1 2j Ltft -Z) 

— K -Z. 

[0091] 	-,'_ 6(Z., 	pmTOR 	(FRB 	doma i n) 	—p62 	(PB1) 	7)4' 	 

6:.-.1-31,vr (,, A Tpp62 	(PB1) —MNL i nke rAge ILXb 

a 	I t:.-.. -Ct/JZ a.' L t:.= ,:t (,) , 	p 6 2 	(P B 1 ) 	ittfRE,R1.,  L AL-. 	Z,v-e 

WO 2013/084950 39 PCT/JP2012/081539 

e L a S 3 $[|#UCD c D N A -? -f 7"^ 'J — fr h TeE 7°^ -Y — iz y K T 

% PCFUCTi^SL/c 

FKBP1 2 7^7-K7°^^ V- ; 5' -GCCGAATTCGATG 

GGAGTGCAGGTGGAAACC — 3' (B39!J#^ : 6 9 ) 

F KB P 1 2 'JA-X7°^V- ; 5' —GGGCTCGAGTT ATT 

CCAGTTTT AGAAGCTCCA — 3' (B39!J#^ : 7 0) 

tut, c o R i h o HCTWU mu* 

mrnxm^istc PP62 (PBD -MCL i nke r lzm\t%ZtlZ£ 

y, p p 6 2 ( P B 1 ) - FKBP12 %W$kLtc0 &fc\ p p 6 2 ( P B 

1) -F KBP 1 2&% p 6 2 (P B 1 ) ^FKBP 1 

(Tp62 (PB1) —FKBP12J * 

=l- Kt~£o 

[0089] titz, phAG-FKBP1 2©MCS^tlt ^fphAG-MCL 

i nke r £N h e I^Age I IZTtyVftt Z Z tlZ£ kU h AG 1 

zm&Ltco numnsi-eMiiLTP62 (PBD smzwv 
tti L 7t p p 6 2 (PB1) -FKBP1 2CN h A G 1 

phAG-FKBPI 2§#|L/c0 

[0090] $blZs phmAG1-FKBP1 2©^lCfelNT(t ftfphmAG 

1 —MCL i n ke r^N h e I ihAge I lZXty$fi~$~:£>Z.ZilZ<k.{')^ hm 

AG 1 :X^X\ iii;mi#si--eMiiLTp6 2 (PBI 

) lJ tJH L /c p p 6 2 (PB1) —FKBP1 2 hmAGIIfi 

phmAGI —FKBP1 2 %W$kLtc0 &fc\ 

phmAGI —FKBP1 2 mAG H>/^ShF KBP 1 

tntfrbtazm&t ( TmAG 1-FKBP1 2j ttifotZ) 
£=l — KfSo 

[0091 ] 3 £ tC, pmTOR (FRB domain) - p62 (P B 1 ) (DWM 

iZ&^T&s 9utp P 6 2 (P B 1 ) — M N L i nke r£Age I £X b 

a \ iZZWmt&ZtlZ^V, p 6 2 (P B 1 ) 
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PI U$NREFIATZIT L -C h A Gq1-51t)) tj ffl LtcpmTOR (FRB 	d 

oma i n) —hAGV:t*AZZ:Lt:.-_,t ('), 	pmTOR (FRB 	dom 

a i n) 	—p62 	(PB1) 	,fiftk.a,tc_- ,, 1:4;8, 	pmTOR 	(FRB 	do 

ma i n) 	—p62 	(PB1) (,, 	mTOR 	(FRB) 	.p62 	(PB1) 

[0092] 

L75\ 6tszie-a, i 	( fmTOR (FRB) —p62 	(PB1) _1 L 

tf--Z) 	— K -Z,, 

(±3,,EMEMoittiR4A, Atvet:_itiR430;motE,I) 

-FE.7°7-Z KD N AOALW-)-ab-tt:::"CimaLtc_- t, 1g), 	R1 t:.= 

Ea a)51 L Plea)51t:.-_ ---C, 	He LaS3UNt:.:-/74A Lk. 

pmTOR (FRB 	doma i n) —hAGLpp62 (PB1) —F 

K B P 1 2 LIONagy•-abt.  

phAG—FKBP12LpmTOR (FRB 	domain)—p62 

(PB1) 	LoNaa).-al--).-ft 

phmAG1—FKBP12LpmTOR (FRB 	doma i n) —p 

62 	(PB1) 	LIDE,7).-aty-t.  

t-c, it4R4ANTIVARSt*iit451.1 1 tz.lENC,C)MLHOC)Mtz.-- --Cid- 

-D tc . 	-t-  1_, ""C , 	1 00nM 	rapamyc i n 	(4/1/#11 ) 	)i 1 i 44 L 

Pp 3 0 0 f'-)•1(,:g.Y6A1*tal,tc. 

[0093] 4 6 (,:.:71_, tc_liii M 75N 6 HA 6 75` 1:4: ct -3 t:.= , 	rapamyc 	i 	n 5))1144-etm 

TOR 	(F R B) — AG 1, t1R L -C#11L -COAL- 7` (4 6 	ffilia)//1/01Eig 

) , 	A)ii-AaA;111Nt:.-J-3o-ctVIYOTAeffl-.354-Ltc: ( 	6 Vglia)i/ofig 

) 	. 	etc, 	7 (,:.:7T 1_, tc_liiiM75` 613A675\1-sct -3t:., 	rapamyc 	i 	n 	))1:1 

AliretA G — F KBP1 2 1, tgje 1, --C- 4/± L/Z 0 tc: e ( >4 7 _h3,1130)/1/0 

fig) , 	A)ii-AaAeNt:.-.1-3o-ctVIYOTAeffl-.3stt.tc ( >4 7 -F3,13 a) i ,)I.0   

fig) o  It .D -c, 	rapamyc i n44#OVSmTOR (FRB) LFKBP 

1 2 ,91 /ONLO)$H4lHEN:.--c0), 	IlftlY96::_m T 0 R 	(F R B) — AGL 

p62 (PB1) —F KBP1 2L7Y-R-al„ V-z-_- AG—FKBP12Lm 

TOR (FRB) — p62 (PB1) L 7` as L, 	/7 g,YOLTA759:M3_ tt. 

WO 2013/084950 40 PCT/JP2012/081539 

, I^MBfTCfttSLTh AGfJI^yaiLfcpmTOR (FRB d 

oma i n) - h AG tCjif At" Z> Z. £ hZ <k V s pmTOR (FRB dom 

a i n) — p 6 2 (P B 1 ) Ltc0 pmTOR (FRB do 

mai n) - p62 (P B 1 ) mTOR (FRB) £p62 (P B 1 ) 

( rmTOR (FRB) — p 6 2 (P B 1 ) j £ 

tfftt"S) £=l — Kt"S0 

[0092] (iSSlSS^OlfefiA^ MOHCmfc^A«©illl) 

TB37°^Z< FDNA<DMfr-££>1*:lzrgsM'£Lfci,<D%> 1 £ 

tm<Dj5)t;tmffi(D?5}£lZT, H e L a S 3MMlZ&*mXLtc 

pmTOR (FRB domai n) — h AGi; p p 6 2 (PB1) —F 

K B P 1 2 £(DMfr£t>-£ 

phAG—FKBP1 2i;pmTOR (FRB doma i n) — p 6 2 

(P B 1 ) £ (DM. 

phmAGI—FKBP1 2i;pmTOR (FRB doma i n) —p 

6 2 (P B 1 ) £ (DM. 

S/c, lZzd,m(Dl5%;£mffi(Dl5fe£.T?7 

-otz o fit, 1 0 0 n M rapamyc in Wk) 

jp3 o ommz^%mmm.BLtc0 
[0093] M 6 L/ciln^fr ̂ 0^ 9 iZs rapamyc i n m 

TOR (FRB) -AG tt&fc L T&%£ LXl^tc if (HI 6 £i|ij0 

) s ti/c (0 6£t!iJ©A^U#0° 

) o £tcs M 7 9 iZs rapamyc i n 

fuT'ti A G — F K B P 1 2l£M(LT#*tLT^fctf (HI 7 ±£|J©A*Jl/# 

fiS) s (g|7T^0A^;U# 

i) o f ̂ T, r a p a m y c i n & m TOR (FRB) i;F KBP 

1 g^tcmTOR (FRB) -AG^ 

p 6 2 ( P B 1 ) — F K B P 1 2 £ if^ U JfcAG-FKBPI 2tm 

TOR (FRB) — p 6 2 (P B 1 ) £tf£&L, ft 



WO 2013/084950 
	

41 
	

PCT/JP2012/081539 

Z a.' L elE91 675\ t:.-..ts -- 	AL-. 

[0094] —, 	8 t:.-_7iLti-embN6BA6/3\i-sct--)t:.-_, 	gl.Y6,9' 	'NL LT' m A 

G1 CE111,Nittga6:_6, 	r a p amy c i n 	))11,10)KNEJN6:81,\ --C43̀,16)NA 

6ffl4-1.T, 	rapa m Nicin4P401gts-R-a12tKopjf -Zttt.ts75\ -D 

too It -D -C. *i'lLiCTZg.)'5' 	ioNL-R--ag,734g 	'NL*ja 

w)--atp-t—CJEllots0113S, 	51 	iONIV$H4lF)Ellt::_ct -D -C -R-a14KtVfM3541. 

T. 	g.YOTffl-;. tt.tso a.' L elEIJI 6 13\ I,: ts (') , 	4  1 I V' 2 tLigEa0)52  

)1/tVArtli -iCTZ Z...' L e'All -,3_ tt.tc: . 

[0095] (AVN 3 ) 

<5 JNIV$H1/F)110)$ffl 2> 

4 1 a ve2 6:.-_,Eaza)52/14:.= p 6 2 0) P B 1 F )( -( 	eiL011-e 	Z a.' L 

[0096] 

*-EZZAL- 675, MEmTOIRO)FRBK)(4LFKBP1 2 LCE110-C, 

gt-Ft:=71 - 511,:.-_ --CMN Lk-. 	t 9--1  4 9 -- 1 	1 1,:.:711- c, 

(iiiiIIMIN03.11R4.A. Atriet:_itiR4AMINONS) 

TE7°7 -Z KD N ACALW-)-ab-tt:.= -C ICIPLaLitta), -41th1N 2 t:.= 

7.32440MLITA04)M6Z.-_ --C, 	HeLaS3 UjEn tz.: 	/7 4A L, tc..,, 	-. L, ---c , 

1 00nM 	rapamyc i n 	()<)(/#11 ) 	))1144L 	))1:1 3 0 0 Wk 

1A1*Vd 	Lit. 

[0097] pmTOR (FRB 	doma i n) —hAGLpp6 2 (PB1) —F 

K B P 1 2 LOAL7-).-abt.  

pmTOR (FRB 	doma i n) —hmAG 1 L p p62 (PB1) 

—FKBP 1 2Loca-).-aty-t. 

pmTOR (FRB 	doma i n) —hAGLpp62 ( P B 1 	n c 

) —FKBP 1 2Loca-).-aty-to 

[0098] (7°7 	--.Z KDNA )AMI ) 

pmTOR (FRB 	doma i n) —hmAG 1 (,, *rod 2 t:.-_,3aNca) 

51Lpima)51(,:.-_---c, 	pmTOR 	(FRB 	doma i n) — hAG75\6 

hAG — K - ZDNA -b)Jt'iffil, --C, itbt'it::_hmAG 1 	—K 

WO 2013/084950 41 PCT/JP2012/081539 

•i) Z. t. if BE fr tC & -o tc0 

[0094] — J5s HI8tC^L/cil^fr^0^^fr^J:9tC, yt^9%£ LT m A 

G 1 iZl&s rapamyc i n 

rapamyc i n tl&fr o 

3 ti&iN £ £ frBE b fr tcft y N ii Rtf 2 tclEicc^^T1' 
qrt^"efe s c ̂  fr^ii^ ntc0 

[0095] (^»J3) 

<$y/<t>nrmmim(Di&&2> 
m 1 AXf2 tClEicO^T^UtC P 6 20P B 1 KP< -f >frM"e$ S £ t £ 

fulEm T 0 R 0 F RB h7^f F KBP 1 2£%m^Ts 

JUTtC^t-^";itCTI^i^L/co 1 1 tC^fo 

[0096] MOHCmfc^A«©illl) 
TIE7°^X$ KD N A^fl^totttCT^M^L/ct®^ 2 Id 

fE*&<OT>£hmi<OT}£tCT, HeLaS3W:^iALfc0 ^ UT, 

1 00 nM rapamycin (?<•)[/$ %±M) ^iPtu<^^iP3 0 0#^tC 

[0097] pmTOR (FRB domai n) — h AGi; p p 6 2 (PB1) —F 

K B P 1 2 £(Dmfr'St>-£ 

pmTOR (FRB domai n) - hmAG1i;pp62 (PB1) 

- F K B P 1 2 £(Dmfr^t>-£ 

pmTOR (FRB doma i n) — h AGi; p p 6 2 (PB1 nc 

) - F K B P 1 2 tomfr-Sfri+o 

[0098] (7°^X$ KDNA(DMM) 

pmTOR (FRB doma i n) — h m A G 1 li, 2 tClES© 

H^CD^/itC Xs pmTOR (FRB doma i n) — h A G fr £> 

, h AG£=I— K"t-g> D N A^t^y ft LT, ft*) U tC h m A G 1 £ =l — Kf 
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ZDNA 	t*A -Z a.' L V: ck t') , 	illAti' L tc: . 

[0099] AL-  , 	p p 6 2 	(PB1 	nc)—FKBP12t, 	pp62 	(PB1) 

—FKBP1 2 	tkM-1 L L-C, AMAP4R5311MAO'gRA4A*v F ( A 

MAP (TM) 	Mult i 	Site—directed 	Mutage 

nesis 	Kit, 	AmalgaamV3R-R#11 ) CE111, \ --C• 	Al71104CEII 

[0100] 

. 

gaM# 1-41  : 1 5 4 (ZENCO)D N AgEN75` 61:4'Z 7°74 7—: 5' 	—G C T 

TCCAGGCGCACTACCGCGCTGAGCGCGGGGACTT 

GGTTGCCTTTTC-3' . 44:8, 	p62 (PB1 	nc) (,, 	p6 

2 	(PB1) FA±o$H4,FlEllet 1.; z YT-t:.= 2 77 Z ingMA4.A1_,, "Rs 

aii7341CVW511 L tc: 	A'f2tK --e 	Z. 

[0101] 4  9 t:.-..71,7"c_IliiM75` 613/1 6 75\ 1:4', ck -3 1,:, 	'AAR 2 t:.= --C7i L tc_liiiM PI a t::_, 

rapamyc i n A))11114--C'tm T 0 R (F R B) — A Gttlje L -C4/±1, 

-c otte ( 41:1=1±3,,13 / 1/0fi) , 	A)iliguAajjN t:.-..8 0-c tvg.YOTAeffl 

tg-td-c 	( 	1=1:1 -F3,,E13 / 1/01Eig) 	. 

[0102] —, 	1 o t:.-..7i L, tc_liiiMbN 613)1 6 /3\ ts ct -) t:.-_, 	-ArftiN 2 t:.-.. -C71 1, tc_liiiM 

Het:, gs'Y'91 KL 1,-"C m A G 1 	E110tclat::_t, 	rapamyc 

i n 	)irklaAajEJNt:.=.80 -"C t gi'YOLTAtffl -,3_ 'LT, 	rapamyciniP 

#01g1-s-R-a12tKo):MtlE,I-,3_41.71-s75\ -D tc. 

[0103] -,3_ 662.., 	4 1 	1 6:.-..71 1, tc_liiiM75` 6 HA 6 75` tcl', ck -3 I,: , 	p62 	(PB1) 	0)4t 

t) t') t:.-_, **212tKV:M -Z a.' L e T 	1:4: < 1:4: -D tc: 	A12tK T 	Z p 62 	( 

P B 1 	nc) CE111,Nittgat:.:1-30-Ct, 	rapamyc i n 	))11 '1 OM IIN 

6:.:80-C t 	YOTA6ffl41,T, 	rap amyc i ri4P#OVS-Ral2tKO)):  

MIR,I-,3_41.71-s75\ -D AL-. 

[0104] It-D -c, *il1Ei Zgi15' JKL-R,--ag,734.g JKL*Jag.i. 

atyt-clEllotsOtt3S, 	,9' 	/0K13A$H4,F)Eilt:.-_,t -D -c -R-a12tK6V:M:stt.T 

, 	g.YOT,ffl :35 tt.tc1:0 a.' L elEIJI 6 13` I,: tcl: t') , 	>4 1 RV` 2 t:.-_,Ea0)52)1. 

ir.^iO)2>2§-isM L HI v 

&-n z mu?i t\^ x c T 21 mmg*gu u o v < £ v?m u # o a 2 A- q^ 

j 3 A UJ E d B J 

mWCD&M^U ! O A UJ B d B J vg:2\^spri^-if^\^a^ (OU^iad 
) 2 9 d v-1(i^ 

W (Lad) s 9 ci L HI vn<5£ [00 L0] 

>$u j oAiuedBj \£^£W^£r<?i#9i^^2\^ri^fflf0W^u j 

oAwedej v£1I1-^if-./oy^ L O V w in :? J|£ v< vI1f*IMI 

4:i^M9^9vra-n^:io LHI V^- [2010] 
0 (s0#ir^v^i^HI) -mz 

v (BB#ir*^T*HI) 
n3:#2n Wf£iov- (a y d) y 01 w^an^^u 1 o A W B d © J 

vniiiMiii^p-n^2iisriM¥ vricrw^0^ii^--n^2i6Hi [1010] 

^ vny®^w^a)ii^>zsriM^^nwa^mso)TiMi (Lad) s 
gd v¥1(ou Lad) 39c) \cp^ 0 ,£-011110091100 

110V00000000V01000000V10V00000V001 

10 0- ,3 : -A>^o£<2:^9^fi^3IV N a02*2in 17 g L = ^#0^31 [00L0] 
o 

-I 1 fill (i T 21 2 £ £Y® 3 (l T 21 - A > ^ JL 21 i v 2 ̂ $ 21 m Ef0£§ 
(ntli^^w BB6|BOIVV1!>| S | S © U 

© 6 e i n |/\| p©io©j|p-©i|S ! 1 | n |/\| (lAll)dVIAI 

v) H VI/MV vxn Z L d 3 >1 d -

(Lad) S 9 d d v¥lSLda>ld - (o^iad) 2 9 d d ^ £ [6600] 
ViTri^r^^-Yi^VNa?: 

6CSI80/ZI0Zdf/X3d 0S6t80/£I0Z OAV 
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tV-ArtUi g--C'Z z.: Le-A-11-,3_41.tc: . 

[0105] 44:8, b\b\z*RHA0), ioNiEbwa1/Filla)ffla6, , ioNiam 

$14/FJElleftt Ltcligt:ILU'J, 	IlftlYgt::1)16)NA759: -V_g-LZAT, It 	or) 

5' J i' 	NIV$H ,VHEllopffiaLt< Atci:ZITZ. 

[0106] (-AAR 4 ) 

<-RatiA49' JiO NOD 	I) —='2> 

P 6 2 	(P B 1)  LP100)ttNZ-Rs-aii7A-91 NR,ffl -7-L- t95 

t:-. 	'AAR 1 6:Eili3O)51L 1700)16:.-_ -C, 	I) —= J ,'ff -D tc. 

[0107] a.' 0),,V) 7'S')—='W-4*Ll., --C, 	PB1 K)4 -f 	1g)'ft,(ZS AM K 

)4 4 J(,:.-.ZIA 1,, 	-'91 /ONFIEAODP B 1 	K)4 -f 	-gl.,<1, SAME 	4 

::_m A G 1 	-a-1 /435 -ttc_-91 /0K, 	R6-'91 KFIEA1g)P B 1 	K)4  

-( 	-gl.,<1, S AM K)4 -f J1,:.-_*i'lLiCZgi'Y'91 /ONL 1,Z A G 

'111-a-,3_ -fttz-_- '91 /0KiiMillNlt:.-_ftIR, -,3_ -ft, 	J-;CFt:.:71 - 511,:.-_ -C, 

/7 om-a,9' 	ioNt:.-_,tz-R--a, wiv-ct-R--at:.-_,t -D -ct uzgAnAoft 

to)::: 	,Ii7v<tcc. 	141  6 tt.tteM 	>4 1 2 — 1 5 6:---71... 

[0108] ( .7°7-.Z KDNA 0)0-11) 

-'9' JiONFIEAODP B 1 K)4 -f JR(, S AM K)4 	, g..151  

NOC11.4:.-.71,*1)1/') 	)j — lil., -Ta-E`c1 /435 -t-CRIR.:35 -ftZ/<<, 

mAG 1 	At-L` -Z7-z:- 673 0)7°7--.Z KL L -Cp hmAG 1 —MCL i nke 

r CE110, AG 	Al'a 	Z tc_- 6730 7°7 	-.Z K L LT p h AG—MC L i n k 

e r CE11 kiN AL- . 

[0109] V'st)t, phmAG1 —MEK 5 (PB 1) aVephAG—MEK 5 ( 

P B 1 ) 0),VFM.:80-0, ATM E K 5 OP B 1 K)4 -f 	(ME K 5 ,9' 

iONO) 1 6-.-1  0 9 77 Z JR75\ 6tsZIA±5-1, gEN*1-4 : 6 t:ENC,0)77 Z i 

EM75\ 6tsW,A151, 	1- NA EK5 (PB1) J Ltft -Z) 	— 	-Z D 

NA (gog#24 : 5 6:.-_,7,aaoitagod75\6 7̀ SZDNA) 	, 	HeLaS3 gli 

N 0) c DN A74 17i) —75\ 6-F 	I- 	PC Rt:.= -C 

til 6 L tc 

WO 2013/084950 43 PCT/JP2012/081539 

RTtg-efc£ d ̂  ti/co 

[0105] &fc\ 

^ Mte&Jj}£-?$>£<, 

[0106] (^MJ4) 

K^imty^ono^o u-->^2> 
P 6 2 (p B 1) 

^ Hc§Ei6<OT;££IW]*§(OT}£^--c 7sO 'J -=y?%fj?fco 

[0107] dCDcfc 9 t£7s9 'J ——y^fCO^Mt LT, PB1 >©fCS AM K 

#^>/^IfiS©PB1 h7'f>SL<ttSAMh7'f 

yiZm AG 1 X&£-^>/^fffi3fc©P B 1 KP< 

-< veu< &s AM Ftjyiz&witt^Mt^%^>y^ont LTAG 

^ ©raS'n' 9 y/\9'iS.l>-d*£> xsn" N ~C ti s"n"t<- tt^T4L/ii 

^COWM^rlMI^/co % <o tl/cilp^^rlH 1 2~1 5 

[0108] (^7X5 KDNA011) 

#^>/^lfiS©PBi KPW >X&S AM KPW >£, 

M.CDC^UMillJiz 7 \y ^*> 7'JU 'J ytj — ̂ ff LTilp^ ttS^ N 

mAG 1 ^ Sin" ~t KihLTphmAGI-MCL i nke 

r AG ̂ MJ-n t" S/c^©^7X$ KihLtphAG-MCL i nk 

e r 

[0109] phmAGI—MEK5 ( P B 1 ) p h AG-MEK5 ( 

P B 1 ) (DWmzti^Tte, 5tfMEK50PB1 KPW> (MEK5^> 

^<PU(D 1 6~ 1 o 9 T7^ IB^US^ : 6 tciE®©;7 $ y 

mmmt>sbt£z>m.n, TMEKS (PBD J £=i-K-tsD 
NA : 5 D N A) %S H e L a S 3 || 

#UCD c D N A7^ 7""y 'J —fr^TI37°^^ "7 —"tz y K P C R t,ZX 

IH^S Ltc 
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MEK5 (PB1) 77J-7—K7°747—; 5' —CCGAATTCGG 

TGCTGGTAATTCGCATCAAGATCCCAAA-3' 	(ga 

m#24' : 71) 

MEK5 (PB1) 1)/— .7°7-f 7— ; 5' —TTCTCGAGTTA 

GCAGGCTCTTGGAAATATCTGCAG-3' 	(gOli#-=4: 

72) 

-t• L -C, T'6 tt. tc: /Mgt 	Ec oR I LXh o I (,:::"C t/J kft L , 	PI L;$11FR 

EFIATVILtcphmAG1 — MCL i nke raVephAG—MCL i n 

k e r t::_t$AZZ:Lt::_ct (,), 	p h m AG 1 —ME K 5 	(P B 1) arfp h 

AG—ME K5 	(P B1) 	-/74'F2'z.1 1_,AL- c, 	1:4:8, 	a.'41.6 .7°7-Z KDNA 

6-/7, m AG 1 ,9' JiONLME K 5 (P B1) L75\61-SZAta,  

N ( FrnAG 1 —ME K 5 (P B 1) J Ltf--Z) 7xtiePkG5'MNL 

ME K 5 (P B 1) L75\61-sZa-aq 	( I- AG—ME K 5 (P B 1 

) J 	Ltft - Z) 	—K1_,.--0,\Zc. 

[0110] tz-_-, 	p hmAG1—Nb r 1 	(PB1) arfp hAG—Nb r 1 	(PB 

1) ofFM.-..8o-c6, ATN b r 1 OP B 1 K)(-f 	(N b r 1 ,qJi 

K04-857Z)R75N6tSWAX,EM*14:86ZENCO7Z)REM75N 

61'SZ'qti, 	FN b r 1 	(P B 1 ) J Ltf--Z) 	— 	-.DNAK 	(ga 

M*-14 : 7 t:.-_,Eaviaagoo5N6fsZDNA) 	, HeLaS3UNO)cD 

N A 7 4 17 I) — 75\ 6 -FE 7°7 4 7--tV 	CE111, \ Z , 	P C R t:- Z titig L it 

N b r 1 	(PB1) 77J-7—K7°747—; 5' —AAGAATTCGG 

CAGGTTACTCTAAATGTGACTTTTAAA-3' 	(gam 

#24.73) 

Nb r 1 	(PB1) 1)/-7°7-f 7— ; 5' —TTCTCGAGTTA 

CCCTTCGTGGACTTGCATCTGCAGTT-3' 	(gam* 

24:74) 

-t• L -C, 	146 tt.tc_- ±P,WEITZtt 	Ec,:)R I Lxho 	i t:.-. --c -b)Jkft l„ 	PI L;$11FR 

NATVILkphmAG1—MCLinker&OphAG—MCLin 

WO 2013/084950 44 PCT/JP2012/081539 

MEK5 ( P B 1 ) 7*7- K 7°^ -fV-; 5' —CCGAATT CGG 

TGCTGGT AATTCGCATCAAGATCCCAAA — 3' (IB 

: 7 1 ) 

MEK5 ( P B 1 ) 'J A'—X7°^ V— ; 5' -TTCTCGAGTTA 

GCAGGCTCTTGGAAAT ATCTGCAG — 3' (BB9!J#^ : 

7 2) 

fUT, ?#£*lfcigilij^]£E c o R I £X h o HCTWU mCftM 

L/c phmAGI—MCL i nke r ~J&Xf p h AG - MCL i n 

k e phmAGI—MEK5 ( P B 1 ) RXf p h 

AG-MEK5 ( P B 1 ) lLtca d ft ^ 7°^ X $ K D N A 

mAGH>/^I^MEK5 ( P B 1 ) £ fr b y^<P 

ff ( TmAG 1 -MEK5 (P B 1 ) J £) M'AG ̂ yj^0%£ 

MEK5 ( P B 1 ) £frbtZZ>W.S$> >/^ff ( TAG-MEK5 ( P B 1 

) J £t>#Ft~£>) £ =l — KLTl^o 

[0110] ttz, phmAGI-Nb rl ( P B 1 ) RXf p h A G - N b r 1 (PB 

1 ) (DW WklZ&^Tte, N b r10PB1 KPW > (N b r 1 fry/if 

ff® 4 ~ 8 5 ~7 $ J ^ : 8 tCEES©/7 $ y I^IB^lJfr 

rN b r 1 (P B 1 ) j £*>mtZ) Z=l- KtSDN A (IB 

: 7tC|Ei6©±^SlB^lJfr^^^DN A) HeLaS3«0cD 

N A^7"^'J—fr^>T§E7°^V —-tzy PCRtCTi^§L/c 

Nb rl (PB1) 7^7- K7°^V- ; 5' —AAGAATT CGG 

CAGGTT ACTCT AAATGTGACTTTT AAA — 3' (IB^J 

: 7 3) 

Nb rl ( P B 1 ) 'J A'—X7°^ V— ; 5' -TTCTCGAGTTA 

CCCTTCGTGGACTTGCATCTGCAGTT — 3' (IB^US 

§:74) 

fUT, *§£>ft/ci^gjt^£E c o R I £X h o HCT«U mCftM 

L/c phmAGI — MCL i nke r ~J&Xf p h AG - MCL i n 
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k e r t::_t$AZ a.' L t::_ct (,), 	phmAG1—Nb r 1 	(PB1) arf p h 

AG—Nb r 1 	(P B 1) 	/74lf 1.1 L AL-. 1:4: 8 , 	a.'41.6 .7°7-Z KDN A 

6-/7, 	m AG 1 ,9' JiONLN b r 1 	(P B1) L75\61-sZa-a,9' 

N( Frn AG 1—N b r 1 	(P B 1) J L, 	Z)Ez(fAG'91/ONL 

N b r 1 	(P B1) 275\61-sZa-aq 	( [AG —N b r 1 	(P B1 

) J Lt f15 -Z) 	— KL-COZ. 

[0111] -,'_ 66:, 	phmAG1—PKC iota (PB1) arfphAG—PKC 

i o t a (PB1) 0)4MT.:80-0, ATP KC i o t aO)PB1 K)< 4 

(PKC i o t a '91 /'NO)1 6-9 97Z ) R75` 61'S WAX, EN* 

'4 : 1 o t::_gag,a)7z Jogmug75\ 61:4:WAIPI, 	[PKC i of a 	(P B 1 ) 

J LtT--  Z) 	a - K 	.DNA (guij#24 : 9 t:.-_,EimitiagambN 6 1::1: 

.DNA) 	, He LaS 3WEJNO)c DNA74 17) —75\ 6-F27°74 7 

- "t V 	CEI11, \ ---C , 	P C R t:.= ---C MIL, AL- 

PKC iota (PB1) 77J-7—K7°747—; 5' —AAGAATT 

CGCAGGTCCGGGTGAAAGCCTACTACCGCG-3' 

(gaM*1-4 : 7 5 ) 

PKC i o t a (PB 1) 1)/ - 7°7-f 7-1 8 ; 5' 	—TTCTCG 

AGTTAACAAGGGAACACATGAATCAAGAGTTCAG 

— 3' 	(gaM*-4 : 7 6 ) 

-t• L ""C , 146 tt. tc: tnETZtt 	EcoR I LXh o I t:::"C t/J kft L , 	PI 1.; $ UM 

EFIATVILtcphmAG1 — MCL i nke raVephAG—MCL i n 

k e rt::_t$AZZ:Lt::_ct (,), 	p h mAG 1 —P KC iota 	(P B 1) a 

rf p h AG—P KC i o t a 	(PB1) 	tr  /7 4/F ..I.1 1 _, tc: c, 	1:4; 8, 	a.' tt, 6 7°  7 

...Z KDNA (,- /7 , 	mAG 1 ,9'iONL P KC iota 	(P B 1) 	L75\ 

6 tszie-a,9' 	( [m AG 1 —PKC iota (P B 1) J Ltft 

Z) a VeAG'91 /ONL P KC i o t a (P B 1) L75`6 7̀ SZAta51  

N ( I- AG—P KC iota (P B 1) J Ltf--Z) 	— Kt./Z-0Z 

WO 2013/084950 45 PCT/JP2012/081539 

k e r At" S Z. t. tC cfc lJ N phmAGI — N b r 1 (PB1) 'BL.XJ- p h 

AG-Nb rl (PB1) £ tl b 7°^ X $ K D N A 

mAGI^V/^I^Nb rl (PB1) 

I ( TmAGI -Nb r 1 (PB1)j M'AG $y/<<7M.t 

Nb rl (P B 1 ) ( TAG-N b r 1 (P B 1 

) J £ =1 — KLTl^o 

[0111] 3 £ tC, phmAGI-PKCi ota ( P B 1 ) RXf phAG-PKC 

iota (P B 1 ) %? P KC i o t a(D P B 1 KPW 

> (P KC i o t a * 16-9 9 T $ y I£fr bIB^US 

^ : 1 0izmmv>7$ JmMmfrbteZWHs rPKCiota ( P B 1 ) 
J tbfotz) 43-h'nDNA : 9K§B*6©i&SBB?!lfre>& 
SDN A) HeLaS3»®cDNA7'fy7lJ-^e>TS^7'r7 

—fey PCRtCTi^§L/c 

PKCiota (P B 1 ) 7*7- K7°^ V- ; 5' -AAGAATT 

CGCAGGTCCGGGTGAAAGCCT ACT ACCGCG — 3' 

: 7 5 ) 

PKCiota (P B 1 ) 'JA'-X7°^V- 18; 5' -TTCTCG 

AGTTAACAAGGGAACACATGAATCAAGAGTTCAG 

-3' (IB^#^:7 6) 

fUT, c o R I h o HCT«U H 

L 7c phmAGI — MCL i nke r $.£/ p h AG - MCL i n 

k e r At" S ZL t. tC cfc lJ N phmAGI — PKCiota (P B 1 ) S 

t/phAG—PKCiota (P B 1 ) L/c0 &fc\ Ctl^7°^ 

KDN mAGH>^gfcPKCiota ( P B 1 ) tfr 

£>&-2>S4"n 9 y/^9% ( FmAGI - PKC iota (PB1)j 

s) RtfAGfy^tnt PKCiota (p B 1) tfrbtazm&t 

0%. ( TAG—PKC i ota (PB1)j £=l- KLT^S 

o 
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[0112] etc, 	p h mAG 1 —T FG (P B 1 ) arf p h AG—T FG (P B 1 ) 

o1if2u.-.1-3k,\ --c6, AT T F GOP B 1 K)<-f J (T F G'iONO) 1 0 

— 9 1 7Z J RIJN 6tS WAX, gEN*1-41  : 1 2 t:.-_,Eao7z JOHEN/J\ 6 ts 

WAX, 	FT F G (PB1) J Ltft - Z) 	—K - Z DNA MN* I-4 

: 1 1 t::_gaili,otkagaM75\ 6 tsz D N A) 	, 	HeLaS3M1NC)cDNA 

7417'J-75\6-F27°74 7 — -t V 	CEI11, \ -C , 	P C R t:- -C titig L /L- 

T FG (P B 1) 7A- 7 — K7'747-1 ; 5' —AACTGCAGCA 

AAGCTAATCATCAAAGCTCAACTTGGGGA-3' 	( 

EN* 1-4 : 7 7 ) 

TFG (PB1) 1)/-7°7-(7-1 ; 5' —TTAAGCTTTTA 

ATTAACAAATAATGTCAGTTTCAGTAT-3' 	(gam 

#24 : 7 8) 

-t.  L -C , 	14 641. tc: ±PATI at 	P s t 	I LH i n d III t:.=-Ct)Jft L, 	PI U$1_11R 

ATVILL- phmAG 1 —MCL i nke raVephAG—MCL i n 

k e rt::_f$AZZ:Lt::_ct (,), 	p h mAG 1 —T FG (P B 1 ) arfp h A 

G—TFG 	(P B 1 ) 	/71/F11  2''L t0 . 71:4: 8, 	z.:41.67°7-Z KDNA(, - 

/7, m AG 1 ,91/ONL T F G (P B 1 ) L75\ 6tsZa-aq 	( I- 

mAG 1 —TFG (PB 1) J Ltft -Z) EzVeAG'91 MRLT FG ( 

PB 1) L75`61'SZAta'i 	( [AG—TFG (P B 1) j L t f-  

z) 	—K1_, ---ckiNzo 

[0113] -;_66:.-_, 	p hmAG 1 —TEL (SAM) R-Oep hAG—TEL (SAM 

) 0)4/FIl6::81,\ ---Cl,, AT T E LOS AM K)<-(J (T FG'i0KO)3 

8-1 247 Z i RIJN 6 ts WAX, EN* '4 : 1 4 t:.-_,Eaa) 7 Z i RgEN75\ 

6 ts WAX, 	[TEL (SAM) _I Ltft -Z) 	—K -ZDNA (gam 

*-14 : 1 3 t:.-_,Eili,otkagaM75\ 6 tsz D N A) 	, 	He LaS 3VIEJNO)c D 

NA7-(17 1)-75`6 -F27°7-17--tv ICE111)\ --C, 	PC R t:- -C titig L L- 

TEL (SAM) 77J-7— K .7°747—; 5' —AAAAGGATCCG 

CCACCATGCCTCGAGCGCTCAGGATGGAGGAA-3 

S-VV00V001V00V010000V0010001V00V00 

OOOiVOOVVVV- (S : —CiZC (l/MVS) 131 

aofflWesn^H K% (V N a fi^Slgma) 2*2121 S L • 

n^ti) vNa?4,H-c^ r (I/MVS) i3ij 

$^02>2§2117 L :-§-#0421 ^ 17 Z L ~ 8 

S09i^V<^9dl) WVS09131,^ ^12^21^0 ( 

l/MVS) 131-OVMClja^ (l/MVS) 131-1 OV^H d VI19£ [0 L L 0] 
0§\ni.H -c% (<2 

r ( L a d) odi-ovj ) M£v< (Lad 

) 0d l?I^y<^OV,M (£4^^ r (L3d) Odl- L9V^ 

j ) M£v<(Lad) 0di?M^^<^L0V"j v* 

^PIVNa.H vsp# °^n^2y-gr^ (tad) odi-o 

V M djQ^: (Lad) Odl — LOVwqd v(i T21^2<2:4 Ygfn J © >1 

u ! 10IAI — OVM d M J ©>iu \ lOIAI-LOVwqd^n 

mnum vn»2iuiipu i H =? i 
(8 L • 

fi^SI) ,£ — IVIOVOIIIOVOIOIVVIVVVOVVIIV 

( L L = ^SIi£0S 

) ,£ — VOOOOIIOVVOIOOVVVOIVOIVVIOOVV 

VOOVOOIOVV- ,S : L(L3d) Odl 

^nip^xnyod 

V N a £ S e 1 9 H K% (V N a ̂^9^0^315^02*2121 L L : 

^#r^0S) vNa?4,H-c^ 1 r (Lad) odij 1||§ 

#9^043111 ̂^02>2!21S L : ^Sfi^SI L 6~ 

o L 01^v<^od i) LadOOdi,^ ^120^21^0 

(Lad) Odl-OVM djQ^ (Lad) Odl- LOV^Hd v^£ [2LL0] 

6CSI80/ZI0Zdf/X3d 917 0S6t80/£I0Z OAV 
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' 	(EN* 1-4 : 7 9 ) 

TEL (SAM) 1)/-7°747—; 5' —AAAAAAGCTTTT 

ACCTCTGCTTCAGAATATGCTGAAGGAGTT — 3 ' 

(gOi#1-4 : 80) 

-t• LT', 14 6 41.7-ctrglialtBa m H !LH i nd IIIt:.=-CtM L. 	P] U$11 

FREFIATVI Lit p h mAG 1 —MC L i nke raVephAG—MCL i 

nke rt::_t$ATZZ:Lt::_ct(,), 	phmAG1—TEL 	(SAM) arf p h 

AG—TEL 	(SAM) 	-/71/F-ti  Lk-. 1:4:8, 	a.'41.6 .7°7-Z KDNAt 

-/7, mAG 1 ,9' JiONL T E L (SAM) L75\61-;Za-a,9'/ON ( 

frnAG 1 —TEL (SAM) ] L tft -Z) EweAIJTELG'91   

(SAM) L75\67`sZie-a,9'MN ( FAG—TEL (SAM) J Lift 

[0114] /-z-_-, 	p h mAG 1 —E p h B2 (SAM) EzVep hAG—E p h B2 ( 

SAM) 0)4iFtizit:.:80-(1, AT EphB2 OS AM K)( 4 	(E p h B 2 

'91 /0No) 9 05-9 8 1 7 Z int03\ 6tsZqtl, gEN*1-41  : 1 6 t:.-_,Ea 

0)7Z ingMEN/J\ 6tsWiAti, 	[E p h B 2 (SAM) ] L, 	Z) 

— 	.DN A (gog#24 : 1 5 vz_gaik,oitagog75\ 6 ts z DNA) 	, H 

eLaS 3MNO)c DN A74 17 1) —75\ 6 -F2.7°74 7--t V Ì  

P C R t:.= ---C ±P, Flig L L- 

EphB2 (SAM) 77J-7—K7°747—; 5' —AAAAGGATC 

CGCCACCATGCTGGACCGCACGATCCCCGA — 3 ' 

(g0g#1-4 : 81) 

Ep h B2 (SAM) 1)/-7°747—; 5' —AAAAAAGCTT 

TTAAATCTGGTTCATCTGCGCCCG — 3 ' 	(gOli# 1-41  : 

82) 

-t• L Z , 14 641. it ±P, [Nat 	B a mH I LH i n dill I,: -Ct/Jkft L. 	PI U$11 

FREFIATVI Lit p h mAG 1 —MC L i nke raVephAG—MCL i 

nke rt:_t$ATZZ:Lt:.-_,t(,), 	phmAG1—EphB2 	(SAM) arf 

WO 2013/084950 47 PCT/JP2012/081539 

: 7 9) 

TEL (SAM) 'J V- ; 5' -AAAAAAGCTTTT 

ACCTCTGCTTCAGAATATGCTGAAGGAGTT — 3' 

(IB^y#^ : 8 0) 

fUT, I t H i ndIIHCT«U m VU 

ftgjgf L/c phmAGI—MCL i nke r ~BiXf p h AG - MCL i 

n k e r At" S Z. t. tC cfc lJ N phmAGI—TEL (SAM) p h 

AG-TEL (SAM) d ft ^ 7°^ X $ K D N A & 

mAGH>/^I^TEL (SAM) ( 

Tm A G 1 —TEL (SAM) J t*>fot2>) RXfiA G 9 y **<?%£ T E L 

(SAM) ( TAG-TEL (SAM) j 

t~£) £=l — K LTl^So 

[0114] S/c, p h m AG 1 - E p h B 2 (SAM) RXf p h AG-E p h B2 ( 

SAM) CDfEiSUCfc^TteU Stf E p h B20SAM h7 0 (E p h B 2 

^>/^g®9 0 5~9 8 17$yil)!i^45M : 1 6 tCfE® 

0:P$ 71113^ftr E p h B 2 (SAM) j £=l 

-KtSDNA (IB^y#^ : 1 5lC§B*6©^SBB?yfr'3&.SDNA) H 

e L a S 3 $[|#UCD c D N A "y -f ~j=j 'J — fr <b TIE 7°^ -Y V — iz y K T 

% PCFUCTi^§L/c 

E p h B 2 (SAM) 7*7-K7°^^V-; 5' —AAAAGGAT C 

CGCCACCAT GCT GGACCGCACGAT CCCCGA — 3' 

(IB^y#^ : 8 1 ) 

E p h B 2 (SAM) 7°^V— ;5' —AAAAAAGCTT 

TT AAATCTGGTTCATCTGCGCCCG — 3' (IB^J#^ : 

8 2) 

fUT, ff)Mra^BamH I £: H i ndIIHCT«U H M 

ftgjgf Lfc phmAGI — MCL i nke r J&.ZF p h AG - MCL i 

n k e r At" £> ZL £: IZ <k V s phmAGI — E p h B 2 (SAM) ~J&Xf 
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p hAG—Ep h B2 	(SAM) 	.tr-i71if2a,tz-_- ,, ts 8, 	z.:tt, 6 77 z K 

DNA6-/7, mAG1,9'iONLEp h B2 (SAM) L75\61'szie-a 

,9'JK ( rmAG 1 —E p h B 2 (SAM) ] Ltf--Z) EzVeAG5' 

JKL EphB 2 (SAM) L 75\ 6 tszie-a, i 	( I- AG—E p 

h B2 	(SAM) J 	L, 	Z)—K1_,•"-CliNZ. 

[0115] -,3_ 6 t:.-... 	p h mAG 1 —DGK de I t a 	(SAM) arfp hAG—DG 

Kd e I t a (SAM) O1f_ti6:.-.1-30-0, ATDGKde I t a OS AM 

K )( 4 	(DGKd e I t a ,91/0K0)1 097-1 1 6 47Z)R756 

tszqx, gog#24 : 1 8 t:.-.. Eik,o) 7 Z i REM 75\ 6 ts WAX, 	FIDGKd 

e I t a 	(SAM) J 	Ltf--Z) 	— K 	ZDNA 	(gOil# 1-4 : 1 71,:.= 

ENC,OillagEN 75\ 6 ts Z D N A) 	, HeLaS3MiNC)cDNA7417 

I) — 75` 6 -F27°74 7 --t v 	CE110 -C, 	P C R t:- -CtitIgi L it 

DGKd el ta (SAM) 7A- 7—K7°747—; 5' —AAAAGG 

TACCGCCACCATGCCGGTTCACCTCTGGGGGACA 

- 3' 	(gUIJ*14 : 83) 

DGKd el ta (SAM) 1)/-7°747—; 5' —AAAAAAG 

CTTTTAGCTGCGGCTCAGCTCCTTGAT - 3 ' 	(gaN 

#1-41  : 84) 

-t• L -C, 	14 6 id-c: ±P, rIG fl-  !ttK p n 	I LH i 	n dill I,: -C t/Jkft 1,, 	PI U$LIFR 

ATVILtcphmAG1—MCLi nkeraVephAG—MCLi n 

kert::_f$AZZ:Lt::_ ckt,), 	phmAG1—DGKde I to 	(SAM) 

a rfp hAG—DGKd el t a 	(SAM) 	-/71if2''l.,tz-_- ,, 	l'S 8, 	't,6z: 

7°7.-.z KDNA6-/7, 	mAG1,9'/ORLDGKd el ta (SAM 

) L75\67`sZa-agiON ( fmAG1—DGKd e I ta (SAM) ] 

L, 	Z) EzVeAG'9' MNLDGK del t a (SAM) L75\61sZ 

im-a,9' m.K ( [AG—DGKd e I t a (SAM) ] Ltd - Z) 

— K L -C 0 Z . 

[0116] i-z-_-, 	phmAG1—Tanky rase 	(SAM) EzVephAG—Ta 

WO 2013/084950 48 PCT/JP2012/081539 

p h AG-E p h B2 (SAM) 

DNA&&*% mAGH>/^I^EphB2 (SAM) 

( TmAG 1 - E p h B2 (SAM) J t*>fot2>) M'AG^ 

>/^I^EphB2 (SAM) tfrbtZ.&B&'&fy/it7ff ( TAG-Ep 

h B 2 (SAM) j ^3-h'Lm0 

[0115] p h mAG 1 - DGKd e I t a (SAM) RXf p h AG-DG 

K d e I t a (SAM) (DWWZ&^Ttes DGK d e I t a®S AM 

(DGKde I t a^>A^ff01 0 9 7-1 1 6 477$yi|fr^ 

: 1 TDGKd 

e I t a (S AM) J £=l- K"tS DNA (BB9!J#^ : 1 7 IZ 

§Ei6©i^SlB^]fr£>&SDN A) HeLaS3»®cDNA7^77 

'J-fr^TIE7°^-r V--tz>> PCRtCTi^§L/c 

DGKde I ta (SAM) 7*7 - K 7°^ -f V- ; 5' — A A A A G G 

T ACCGCCACCAT GCCGGTT CACCT CT GGGGGACA 

-3' (IB^S^:8 3) 

DGKde I ta (SAM) 'J A-X7°^ V— ;5' -AAAAAAG 

CTTTT AGCTGCGGCTCAGCTCCTTGAT — 3' (IB^U 

: 8 4) 

fUT, f^tlfci^^^Kpn I i ndllHCTWU H 

L/c phmAGI — MCL i nke r $.£/ p h AG - MCL i n 

k e r V s phmAGI—DGKde I ta (SAM) 

MphAG-DGKde I ta (SAM) &fc\ Ztlb 

-f=>X$ KDN mAGH>/^I^DGKde I ta (SAM 

) yj^O% ( TmAG 1 - DGKde I ta (SAM) J 

MAG^>/^I^DGK d e I t a (SAM) 

Hfe-n 9 y/^9% ( TAG — DGKd e I ta (SAM) J £=fe,#Ft~ £>) £=l 

— K LTINS0 

[0116] l£tcs phmAGI—Tanky rase (SAM) $.£/ p h A G — T a 
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nkyrase (S AM) 04/Flit:.:80-0, AT Tank y r ase OS 

AM K )( 4 	(Tanky rase'91 /0)952---107877 -Z)R 

75\ 6 ts z WI, guij#24 : 20 6:.-..gaili3O)77-Z i RgEN75` 6 1:4: Watt 	I-  Ta 

nky rase (SAM) ] Ltf--Z) 	— K -ZDNA (gaM# 1-41 : 

19 6:.-_,Ei1i,07tkagEN75` 6 7̀ SZDN A) 	, 	HeLaS3MiNC)cDNA7 

-(17 ') — 75N 6 -F27°7-1 7--tV 	CE110 -C, 	P C R t:- -CtitIgi L it 

Tanky rase (SAM) 7A- 7—K7°747—; 5' —AAAAG 

GATCCGCCACCATGCTGATAGATGCCATGCCCCC 

AGA-3' 	(gOli# 1-41  : 8 5) 

Tanky rase (SAM) 1)/— .7°7-f 7— ; 5' —AAAAAA 

GCTTTTAAATTCGAATGACATTGTATCTGTTGAA 

GA-3' 	(gOli# 1-41  : 8 6) 

-t• LT-, 	14'6 tt. tc /Mgt 	B a mH I LH i n d I 	I 	I t:.= ---C t/Jkft 1, , 	PI 

U$LIFREFIATZIT L it p h mAG1 —MCL inkeraVephAG—MC 

L i nkert::_t$AZz.:Lt:.-_,:t (,) , 	phmAG1—Tanky rase 	( 

SAM) a rfp h AG—T anky rase 	(SAM) 	-/74/F211_,AL- c, 71-S, 

8, 	L'41.6 .7°7-Z KDNiokl,-/7, 	mAG1,9'/ONLTa nk y r a 

se 	(SAM) L75\61:4',Za-aqi 	( fmAG1 —T anky r as 

e 	(SAM)] Ltf--Z) )3zrfAG'iLTankyrase 	(S 

AM) L75\61:4;Za-aqi 	( 1- AG—Tankyrase 	(SAM) 

J 	Ltft - Z) 	-K1_,--CkiNZ. 

[0117] (iiiiIIVIEJNODittfR4A, Attie t::_itiR 	4.70flIiNoptE,I) 

7°7 	Z KDNAt, -41-01i1 t:Eili,a)51LFA010511,:.-_ -"C, 	HeLa 

S 3 WM: 	/7 4A L AL- o 	i-z-_- , it9R4AUliN0ARSt 'AAR 1 t:Eili,a) 

51L P100)11,:.-_ ---Cff -D AL-. 

[0118] 4 1 3, 	1 4)3We1 5 (,:.:71,tc_liiiM75`613A675`7̀ Sck -31Z, 	P KC iota 

(PB1), 	TFG (PB1), 	TEL 	(SAM), 	DGKdeIta 	(S 

AM) a VeT ankyrase 	(SAM) 	(,, 	mAG 1 	1.11-a-,'_-fttc_-ta-al,:: 

WO 2013/084950 49 PCT/JP2012/081539 

nkyrase (SAM) (DWMlZlS T anky raseCDS 

AMH7^> (Tanky rase^ 9 5 2-1 0 7 8757II 

fr IB^US-§-: 2 0 7IIIB^Ufr TT a 

nkyrase (SAM)j £) £ =1 - K"TS DNA (BB9!J#^ : 

1 9 lC§B*6©i&gBB?!Jfr'3&£ D N A) HeLaS3«0cDNA7 

-f 7"^ 'J-fr£>T§E7°^-f V —-try PCRtCTi^§L/c 

Tanky rase (SAM) 7 * 7- K7°^ V- ; 5 ' — A A A A G 

GATCCGCCACCATGCTGATAGATGCCATGCCCCC 

A G A - 3 ' (IB^U#^ : 8 5 ) 

Tanky rase (SAM) ; 5' — A A A A A A 

G A - 3 ' (IB^US^ : 8 6 ) 

fUT, ff)Mra^BamH I £ H i n d I I I tCT«U m 
Ltz p hmAG 1 —MCL i nke r RXf p h A G - M C 

Li n k e r At" S ZL t. tC cfc lJ N phmAGI—Tanky rase ( 

SAM) &tfp hAG-Tankyrase (SAM) & 

fc\ KD N Ate#^ mAG 1 ^>A^|^T anky ra 

se (SAM) £: fr £ SJ-n ^ ^7 jK ( fm AG 1 - Tanky ras 

e (SAM) J WAG^>/^1^T ankyrase (S 

AM) £:fr £>&•?> Sin" $> (TAG —Tanky rase (SAM) 

J £ =1 — KLTl^o 

[0117] MOHCmfc^A«©ilH) 

7°^X$ KDN A1 tC§Ei6(OT;££ll*§(OT;£tCT, H e L a 

S3MMlZ.&*m\Ltz0 Ztcs mfe^Alffl^^ll^t^WiJHClEic© 

J5}£ t J5}£ IZ X o tzo 

[0118] @1 3, 1 4&OM 5 tC^Lfci^JIfr^BJ^fr&J;?^ PKCiota 

(PB1K TFG (P B 1 ) N TEL (SAM) N DGKde I ta (S 

AM) ^.t/T ankyrase (S A M) mAG 1 ^ i±tc%a\,Z 
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ttle L. 	A G 	'i.ita-,3_ -ft ittga I,: tVg:jnA (-Raw 	):[ - 1_,t.c_-. fci: 8 

, AG—P KC iota 	(PB 1) 	ftIR,-,3_ .-ttc_liNiNt:.:81,\ --(1, 	gs'YOLTA 

MzUJINL):MLI-soMINLeTa±L -cotc_- e, AGq 	i-g- 

ti-t. olta)M-a5i 	KftTRA-WeiNt:.-.1-30 .-ct, 	•-coAeiNt:.-_ --c1Y6 

OA iJqffl -.3s ttd-c: . 
[0119] —, 	1 2R-01 5 t:.:7iLtc_liiiM75\613)1675\tsck -3t:.-_, 	MEK 5 	(PB 

1), 	Nbri 	(PB1))3WeEphB2 	(SAM) 6, 	mAGlill-a-,3_ 

-fttctgat::_t, AG 	1.'11-a -.3s -ttctgat:.-.1-3kivrt, glYOTA0):MIE,I - 

[0120] Tip-Z, 	TFG (PB1), 	TEL (SAM), 	DGKde I t a (SA 

M) R-VeT anky rase 	(SAM) 6, *RIElA6:-75`75`Z -Raii734'91 M 

KLL ---c- fillE11- zz.:Le13)1675\t:.-J-s.Dtc_-. 

[0121] (*you 5 ) 

<,9, KIEA1$14,F1,11a)ffl3> 

R4 6:.-.1-30-CiEtR Ltc -Ra73491 	iONe, *ftp]o),9' 	ioNrim 

$141F1,110$fflat:_-_PTLAt:.-..)11 0 Z a.' Le-e ,Z a.' L 	-A-II -z7-c_- 673, J-;CF 

t:. -..7i -  *you 2 t:.-..Eili,051L Plea) 	vz_zi-AER Lk- . 14' 6 ttd-c_liiM 

1 	6 1,:.:7 -. 

[0122] (7°7ZKDNAIDEALI) 

pFKBP 1 2—TFG (PB 1) 0)4/Fli t:.-.1-30-0, ATTFG (PB 

1) ittfR 	p h AG — T FG (PB 1 ) 75\6-F,E7°7-f 7--t'y iCEilliN 

Z, 	PCRV:ZtrIgi'Ltc 

TFG (PB 1) 77j-7—K7°747-2; 5' —AAACCGGTAA 

GCTAATCATCAAAGCTCAACTT-3' 	(gOli# 1-41 : 8 7 

) 

TFG (PB 1) 1)/ —.7°747-2; 5' —TTTCTAGATTA 

ATTAACAAATAATGTCAGTTTCAGTAT-3' 	(gam 

#i-4 : 8 8) 

(8 8 : 

fi^SI) — IVIOVOIIIOVOIOIVVIVVVOVVIIV 

( 

L 8 : ̂#0431) ^-llOVVOiOOVVVOlVOiVViOO 

VVIOOOOVVV- ,S : —CiZC (Lad) Odl 

(Lad) Odl — OVM d ( L 

a d) o d L&% ^12.^21^0 (Lad) odi-2 Lda^dd 
(fgilGOV N a.H [22L0] 

°-^219 L 

itfr VQ?<2: £im % 3 2 <2: $ a# ̂ 2 <2: O & 21 ̂ 21 E$<2> i^Ilt 

Mov<£-inMIHXV^21 17n«¥ 

(Sn«¥) [ L2L0] 

°^c^2i^9^^^2<2:$aariixn mo 

v< £*^1-^ <2:^2lEf0i£^ V£1 (l/MVS) © s e J A >j u e iM (|/\| 

vs) ei 1 8p»oa v (IAIvs) i3i (Lad) odi vi<^ [0210] 

^iosp^fr^^ipg^ov ^21^1*^ 

LOV^ V?1 (l/MV S) S a M d 3JQ^ (L3d) L J q N V(L 

ad) Q >1 3 IAI v21^T^^<5^0<5^^--/n^2ig L.M2 L HI ^- [6LL0] 

^ii2iW0i^ v^Xv^2iM£4iii^M£v<4^$Sa)^a)ia 

^^I^K<^OV mm^#n&M?w24.&M2 
V?iiv^sp2i^ifflf^fl-^ii^^ (Lad) Moio>id-ov v 

cp^ (*H§^) ^w^?i2i^t^yfl-^^$s^ov vn$#«] 

6CSI80/ZI0Zdf/X3d OS 0S6t80/£I0Z OAV 
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-t.  L -C, 146 tt.tc ±16, [Nat 	Age I LXba I (Z-Ct/Jkft L, 	PI 1.; $11 MN 

„TZTIL-C p 6 2 	(PB1) q±51 -b)Jt'iffil,tc_-  pFKBP1 2 — p 6 2 	( 

PB1) 	t::_t$AZ a.' L t:.= ck tj , 	pFKBP12—TFG 	(PB1) 	,f/Fti1  

L, tc c, ts8, 	pFKBP12—TFG (PB1) 6FKBP12,9i/ON 

LTFG (P B 1 ) L75\67`,1:Za-aqi 	( I- F K B P 1 2 —T F G 

P B 1) 	J 	L, 	Z) — K1_,."-CliNZ. 

[0123] etc, 	pFKBP1 2 — T E L (SAM) 0A/Ftiz6:.=.80-C6, ATT E L 

(SAM) 314Rp h AG—TEL (SAM) 75\ 6 T IE 7°7 4 7 - 't V 

[0124] 

EIllivt, 	P C R t:.= "TVA I, tc c, 

TEL (SAM) 77J-7—K7°747-2 ; 5' —AAAAACCGGT 

CCTCGAGCGCTCAGGATGGAGGAA-3' 	(g0g# 1-41 : 

89) 

TEL (SAM) ')/-7°747-2 ; 5' —AAAATCTAGAT 

TACCTCTGCTTCAGAATATGCTGAAGGAGTT-3' 

(gOi#1-4 : 9 0) 

-t• LT, 14 6 tt.tctrIgat 	Age I LXba I (Z-Ct/Jkft L, PI U$LIFREFI 

„TZTILZ p 6 2 	(PB1) q±51 -b)Jt'iffil,tc_-  pFKBP1 2 — p 6 2 	( 

P B 1) 	t::_t$AZZ:Lt:.-_,:t tj , 	pFKBP1 2—TEL 	(SAM) 	,f/Fti1  

L, tc c, ts8, 	pFKBP1 2—TEL (SAM) 6FKBP12, iON 

LT E L (SAM) L75\67`,1:Za-aqi 	( I- F K B P 1 2—TEL 

SAM) J Ltft -Z) 	— K1_,.--0,\Z. 

[0125] -,'_ 6(Z., 	pFKBP12—DGKde I t a 	(SAM) 0)4iFtii6:.:80-C6 

ATDGKdeIta (SAM) ittfRphAG—DGKdeIta ( 

SAM) 75\ 6-F27°74 7-t V ICEillivr, 	P C IR t:.:Z±PA Lk 

DGKd eIta (SAM) 77j-7—K7°747-2 ; 5' —AAAAA 

CCGGTCCGGTTCACCTCTGGGGGACAGA-3' 	(ga 

m#24.: 91) 

DGKdeIta (SAM) ij/—'7°7-f 7 —2 ; 5' —AAAATC 

WO 2013/084950 51 PCT/JP2012/081539 

fLT, I^Xba HCT«U mCWm 

MILT p 6 2 ( P B 1 ) yaiLfcpFKBPI 2-p62 ( 

P B 1 ) izm\t%ztiz£ y, p F KB P 1 2 — TFG (PB1) 

Ltz o pFKBPI 2 — TFG ( P B 1 ) F K B P 1 2^>/^ff 

ilTFG (P B 1 ) ( TF KBP 1 2-TFG ( 

PB1) J £=l —K LTl^So 

[0123] S/c, pFKBPI 2-TEL (SAM) %t TEL 

(SAM) phAG-TEL (SAM) fr £>T§E7°5K V--tz K 

PC RtCTi^§L/c0 

[0124] TEL (SAM) 7*7-K7°^V-2 ; 5' —AAAAACCGGT 

CCTCGAGCGCTCAGGATGGAGGAA — 3' (BB?!I#^ : 

8 9) 

TEL (SAM) ^<-7^7^7-2 ; 5' -AAAATCTAGAT 

T ACCTCTGCTTCAGAAT ATGCTGAAGGAGTT — 3' 

(SB^I#^ : 9 0) 

fUT, f^tl/ci^ii^Age I^Xba HCT«U 

MILT p 6 2 ( P B 1 ) UtiiL/c pFKBPI 2 — p62 ( 

P B 1 ) izm\t%ztiz£ y, pFKBPI 2-TEL (SAM) 

Ltc0 &fc\ pFKBPI 2-TEL (SAM) liFKBPI 2^>/^ff 

t TEL (SAM) ( TFKBP1 2-TEL ( 

SAM) J tbfoTZ) £=l — K LTl^So 

[0125] pFKBPI 2-DGKde I ta (SAM) 

N ftfDGK d e I t a (SAM) p hAG — DGKd e I ta ( 

SAM) fr£>T§E7°5K V-ty PCRtCTi^SL/c 

DGKde I ta (SAM) 7*7- K7°^ V-2 ; 5' — A A A A A 

CCGGTCCGGTTCACCTCTGGGGGACAGA — 3' (IB 

: 9 1 ) 

DGKde I ta (SAM) ̂ <-7^7^7-2 ;5' — A A A A T C 
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TAGATTAGCTGCGGCTCAGCTCCTTGAT-3' 	(ga 

m#24: 92) 

-t• L -C, 	146 tt.tc_-±Pirlgat 	Age I LXba I (,:.= -Ct/Jkft L, 	PI U$LIFREF1 

„TZTIL-Cp 62 	(P B 1 ) q±51 -b)Jt'iffiLtc_- pFKBP12 — p62 	( 

PB1) 	6:.--4AZZ:L6:.=.,:tt,), 	pFKBP12—DGKde I t a 	(SA 

M) 	,f/Fla,tc,, fs8, 	pFKBP1 2 — DG Kde I t a 	(SAM) l,F 

KBP 1 2 ,9' JiONL DGK d e I t a (SAM) L75\61-sZa-a,91 

N ( [F K B P 1 2 —DG K d 	(P B 1 ) ] Ltft -Z) 	—K1_,.-CliN 

Zo  

[0126] i-z-_-, 	pFKBP1 2—Tanky rase 	(SAM) 04/Flit:.:80-0 

ATTanky rase (SAM) ittfRphAG—Tanky ras 

e 	(SAM) 75\6-F27°747--tv ICE111)\ --C, 	PC Rt:::Z±LEALL- 

Ta nky r ase (SAM) 77j-7—K7°747-2 ; 5' —AAAA 

ACCGGTCTGATAGATGCCATGCCCCCAGA-3' 	( 

gOd# 1-4 : 9 3 ) 

Tan k y rase (SAM) ')/-7°747-2 ; 5' —AAAAT 

CTAGATTAAATTCGAATGACATTGTATCTGTTGA 

AGA-3' 	(gog#24 : 94) 

-t• L -C, 	14 6 41.k-  ±16, [Nat 	Age I LXba I (,:.= -Ct/Jkft L, 	PI U$LIFREF1 

ATZTIL-Cp62 	(PB1) q±51 -b)Jt'iffiLtc_- pFKBP12 — p62 	( 

PB1)1,:=4AZZ:Lt:.-_,:tt,), 	pFKBP12—Tanky rase 	(S 

AM) 	1/FlI Ltz-_- o fcai, 	pFKBP1 2 —T ank y rase 	(SAM) 

6F KBP 1 2 ,9' JiONLT ank y rase (SAM) L75\67`sZaa 

'91 /ON ( [F KBP1 2—T ank y rase (SAM) ] Ltf--Z 

[0127] (iiiiIIMiN^OpittiR4A, Atrft::_itfR4AVIEJNOARS) 

-FEE.7°7-Z KD N ACALW)-ab-tt:.-_ -Cam-a Lk-  t a), -41-01J 1 t:.-.. 

Eilt,a)51LP]aa)511,:.-_ --C, 	HeLaS3VJEJN6Z/74AL,tc 

WO 2013/084950 52 PCT/JP2012/081539 

T AGATT AGCTGCGGCTCAGCTCCTTGAT — 3' (IB 

: 9 2) 

fLT, f^tl/ci^ii^Age I^Xba 

MILT p 6 2 ( P B 1 ) lJtiiL/c pFKBPI 2 — p62 ( 

PB 1 ) lZffi\t2>ZtlZ£ y, pFKBPI 2-DGKde I ta (SA 

M) ZftMistzo pFKBPI 2-DGKde I ta (SAM) &F 

KBP1 2^>/^I^DGKde I ta (SAM) 

0% ( TF KBP 1 2-DGKd (P B 1 ) J £=l- K LT^ 

§ o 

[0126] S/c, pFKBP12-Tanky rase (SAM) ©ftgCfiUTtt 

% 9t~f Tanky rase (SAM) phAG — Tanky ras 

e (S AM) fr£>T§E7°5K7--tz>;/ PCFUCTi^SL/c 

Tanky rase (SAM) 7^7-1^^7^7-2 ; 5' — A A A A 

ACCGGTCTGATAGATGCCATGCCCCCAGA — 3' ( 

IB^ll#^ : 9 3 ) 

Tanky rase (SAM) 'J/<—3.7°7^7-2;5' — A A A A T 

CT AGATT AAATTCGAATGACATTGT ATCTGTTGA 

A G A - 3 ' (IB^US^ : 9 4 ) 

fUT, f^tl/ci^ii^Age I^Xba HCT«U H 

MILT p 6 2 ( P B 1 ) Ut±iL/c pFKBPI 2 — p62 ( 

P B 1 ) y, pFKBPI 2 — Tanky rase (S 

AM) £fFi^L/co pFKBPI 2-Tanky rase (SAM) 

SFKBP12^>/^I^Tankyrase (SAM) 

( TF KBP 1 2-Tanky rase (SAM) J 

) £=l— K LT^&o 

[0127] (iSSlSS^OlfefiA^ MOHCmfc^A«©ilH) 

T§E7°^X$ KD N 1 tC 

§Ei6<OT;£ £!!*§(£> H e L a S 3 BBIZ&4&X Ltz 
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pmTOR (FRB 	doma i n) —hAGLpFKBP 1 2—TFG 

(PB 1) L 0C ?J. -a tyt 

pmTOR (FRB 	doma i n) —hAGLpFKBP 1 2—TEL 

[0128] 

(SAM) La)mag)--atyt.  

pmTOR (FRB 	doma i n) —hAGLpFKBP 1 2—DGK 

delta 	(SAM) 	LOCW).-al--).-ft 

pmTOR (FRB 	doma i n) —hAGLpFKBP 1 2—Tan 

kyrase (SAM) LOc-aty-tc, 

etc, 3.11R4AMIN0E,ItArtiN 1 t:.-_,E$S4051LP100511,::-Cf - 

-D tc: . 	-t.  L ---c , 	1 OOnM 	rapamyc i 	n 	()<)1/1,11) 	A)ji-j 	z 

441,:.:±3,INIIiNt:.-.1-3k,\ --c1YTeffl-.3stt.tsoz:L VCR. L, -t. VA)iii 3 

0 0 fi-)•11,:gY6AMtili L tc. 

[ 0 1 29 ] 4 1 6 t:.-.. 7i L tc_liiM 75 \ 613)1 6 75 \ ck -3 t:.-. , 	oTtLaya-a,9' JioNftIR,-,3_ 

-fttctgat:.-.1-30---c t, 	rapamyc i riA)J1:144--etmTOR 	(FRB 	d 

oma i n) — AGttgel/TIVIL-COtce (47ivtT) , A)iiila)kiNT 

'LOS EIN t:.-.. 8 o -c tVIA)A75qffl -,_ tt.tc_-. 	-1-s1--)t, 	rapamyc i n 

1440`gtSmTOR (FRB 	doma i n) LFKBP 1 2q/ONL0) 

$H ,flF)Ellt:.-_,t t,), 	115trl'96::_mTOR 	(FRB 	doma 	i 	n) 	—AGLFK 

BP 1 2—TEL (SAM) 	L 7` asij, gyOLTA759,-V_ tt, z z.: L 75q] 

[0130] Tip .D -C, 	p 6 2 	(PB 1) 0,7)j:4:6T, 	TEL 	(SAM) 	LI,N -Dt-_-ft,0) 

'91 /ONFIEA0Dit,a)fEffia) K)< 4 	-.R-aii7A-9' 	KL L,---cnIk,\--ct 

, 	, iONIV$H ,VFJElltffl--e,zz.:L7V13)1675\t:.-_ts-Dtc_-. 	etc, 	75\75\Z 

eAt:.-..ct t,), 	*RIEIJIt::_b\b\ z-Raii7349' 	'Na) 	i) —= 	"51L L 

-c, 	4 3 arf 4 t:.:Ea0)52/1/tV-ArtUi g--C'Z a.' L e-411-,3_ tt.tc. 

[0131] c-A-rou6) 

<,9, 	ioNri,m ,f/F)Ella)ffl 3> 

*ftlE910,9' 	/0K$IfF1,11a)$ffl5l6:.-.1-3k,\ -c, 	*"i1ER-ZgY6 

WO 2013/084950 53 PCT/JP2012/081539 

pmTOR (FRB doma i n) -hAG£pFKBP1 2-TFG 

(P B 1 ) 

pmTOR (FRB doma i n) -hAG£pFKBP1 2-TEL 

(SAM) 

pmTOR (FRB doma i n) -hAG£pFKBP1 2-DGK 

de I ta (SAM) 

pmTOR (FRB doma i n) -hAG£pFKBP1 2-Tan 

kyrase (SAM) t t>^0 

[0128] ttz, lZtm(Dj5}lktmm(Dj5mZTfi 
•otz o fit, 1 0 0 n M rapamyc in (p< )\/O^M) £> 

o owmz^%mmm.BLtc0 

[0129] m 1 >'<<7 

i*tzi§'n rapamyc in m T 0 R ( F R B d 

oma i n) - A G LT#£ LX^tcif (gl^W) N 

tl©INxti^7*6^1,^titc0 rapamyc i n 

MftmTOR (FRB doma in) PFKBPI 2 

g^tCmTOR (FRB doma i n) -AG^FK 

BPI 2-TEL (SAM) mttf&GL, mytm&tfi&i&ztizZttfW 

t>tHZt&r>tz o 

[0130] p 6 2 (P B 1 ) (DfrtZbt, TEL (SAM) mtl ̂ tcifcO) 
$ y^$M&&(Difc(Dm%%(D KP< -f LTffllNTt 

t, 13 JkXlA 
[0131] (^»J6) 

y;<t?nmmmm(D^& 3 > 
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'9'/ONLL-C, AGq/oNj,;oi.oglygioN75q_AjEllicfc--ez 

[0132] 

75\E-3 75`J-;CH,:.:71 - 511,:.-_ --C$CILtz-_-. 	14' 64-Ltc_liiiM 	41 	7 t:.:71,:, 

tcai, MILL- '1,1651 /0Nt, 	E'7 	7J- 1, J:'J 1 	(Kusabi 

r a 	Orange 1, 	K01), -i12tK /7 4 7 — l/vK (d Ke i ma) 

arf* 	)< 	1 ) — 	— 1, v K (Kikume 	Green—Red, 	K i 

k G R) --et'), 	-i7, 	7J 	2 RI PME, 	7J 	2 214KiLarf7J 	4 'ffi'14Kin-Z 

a.' Le%641.-COZ. 

[0133] (7°7--.Z KD N A 0),317M) 

pmTOR (FRB 	doma i n) —h KO 1 0)4ifli t:80-Ct, AT 

11411RphK01 —MN 1 	(Ama I gaamV3R-R#I1) 75\6 

TE.7°747--tv ICE111)\ --C, 	P C R t:- -C titIG L it 

hK0177J-7—K7°747—; 5' —AAAAACCGGTATGGT 

GAGCGTGATCAAGCCCGAG-3' 	(gOli# 1-41 : 9 5) 

hK01 1)/-7°747—; 5' —AAAATCTAGATTAGCA 

GTGGGCCACGGCGTCCTCC-3' 	(gOli# 1-41 : 96) 

-t• L -C, T'6 tt.tcl,r1gligt 	Age ILXba I (Z-Ct/Jkft L, 	PI U$L1 MN 

„TVI L --C h A GqtAt/J (') ffl L tc: pmTOR (FRB 	doma i n) 

—hAGt:t*AZZ:Lt:.-_,t (,), 	pmTOR (FRB 	doma i n) —h 

[0134] 

K 0 1 	,fif_lzi Ltz-_- ,, 

etc, 	pmTOR (FRB 	doma i n) —hdKe i ma—Red 0) 

1iftizit:80-Ct, ATh dKe im aittfRphdKe i m a —R e d — 

MN L i nke r (Ama I gaamV3R-R#11 ) 	Age ILXba It: 

-C -b)Jk -  Z a.' L V: ck (')011 1,tc_-. 	-t.  L -C, 	1 '4 641.tc hdKe i m a 3.114 

, PI U$LIFIMA---eZil L -C h A GqtAt)J (') ffl L tc: pmTOR (FRB 	d 

oma i n) —hAGt:t*AZZ:Lt:ct (,), 	pmTOR (FRB 	dom 

a i n) —hdKe ima — Red1MI Ltc_-. 

[0135] -,'_ 6 t:.-_, 	pmTOR 	(FRB 	doma i n) 	—hK i kGR 1 0)4/F 	t: 

81X-C6, AThKikGR1 3.11RphKi kGR 1 —MNL i nke 

WO 2013/084950 54 PCT/JP2012/081539 

fr£?fr%yLTlZ7i<f}5felZZfoM.Lt£o 1 1 
[0132] tetis miLtcmft?ys«7Mtes XisyVl (Kusabi 

ra Orangel, KOI), ~m. "7 — b y K (d Ke ima) 

^ yj->-l/'>K (Ki kume Green — Red, Ki 

k G R) TfeU, 2 Mfr'fb, 2 4 w.W\\l>~§~ 

ZtifmbtIT IN-So 

[0133] (^7X5 KDNA011) 

pmTOR (FRB doma i n) - hKOI (DWWZ&^Ttes %t 

h K 0 1 p h K 0 1 — M N 1 (Amalgaa ffb 

TIE7°^-f 7--fey PCRtCTi^SL/c 

h KO 1 7*7 - K7°^^ V- ; 5' -AAAAACCGGTATGGT 

GAGCGTGATCAAGCCCGAG — 3' (I3^ll#^ : 9 5 ) 

hKOI 'J A-X7°^ V— ; 5' -AAAATCTAGATTAGCA 

GTGGGCCACGGCGTCCTCC — 3' (13^!]#^ : 9 6 ) 

fUT, f^tl/ci^ii^Age I^Xba HCT«U 

LT h A lJttiL/c pmTOR (FRB doma i n) 

— h A G tCjif At" pmTOR (FRB domain)—h 

KO 1 *wm\stc „ 
[0134] l£tcs pmTOR (FRB doma i n) —hdKe ima — Red® 

9u~f hdKe i ma phdKe ima — Red — 

MNL i nke r (Ama I gaa ^Age I i;Xb a \ iZ 

TW$\?%Z.£\lZ&Vm$kLt£o fUT, fWchdKe imailfe^ 

s h AG^JI^ytilLfcpmTOR (FRB d 

oma i n) - h AG tCjif At" & Z. b hZ <k V s pmTOR (FRB dom 

a i n) —hdKe i ma-Red^; fEi^ L tc0 

[0135] 3 pmTOR (FRB doma i n) - h K i k G R 1 (DWWZ 

fclNTti, %t h K i k G R 1 phKi k G R 1 —MNL i nke 
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r 	(A ma I g a am V3R-R-#11 ) 	Age I LXb a I t:.-_ -Ct/J Fr 	Z a.' L 

t:.-.. ct t') BIM L tc: . 	-t.  L -C , 	1'4 6 tt tc: hK i kGR13.11R, 	FA 1.; $L1 MN „ 

TVI L -C h A GqtAt/J t') ffl Lk-pmTOR (FRB 	doma i n) — 

hAGt::_t*AZZ:Lt:.-_,:tt'), 	pmTOR 	(FRB 	doma i n) 	—ph 

[0136] 

K i 	kGR14/FtiI L, tc_- ,, 

(iiiitIVIEJNODittfRa.A, Atrft:_itiR4AVIEJNOARS) 

-FEE .7°7-Z KD N ACALW)-al-p -tt:::"Cam-a Lk-  t a), -41thiN 1 t:.-.. 

ENC,1051LP100516:.-_ ---c, 	He L aS3 KNEJNt:.- -/7 4A Lk- 

pmTOR (FRB 	doma i n) —hK01 Lpp62 (PB1) — 

FKBP12LOAL7).-atyt 

pmTOR (FRB 	doma i n) —hdKe i ma—RedLpp6 

2 (PB1) —FKBP1 2 Loca-).-abt. 

pmTOR (FRB 	doma i n) —hK i kGR1Lpp62 (PB 

1) —FKBP12LOAL7).-aty-ft 

pmTOR (FRB 	doma i n) —hAGLpp62 (PB1) —F 

KBP1 2L CA7-).-at-).-to  

[0137] etc. 3.11R4AMIN0E,ItAlthiN 1 t:.-_,ENC,a)51LP100511,:::-C 

.D tc. 1:4:8. 	KO 1 ons6oie,7 -I )V91-  (BP520-540HQ, 0 

I ympu s#) , 	Y-1 	i=i-( v 	--.z7 —  (DM5 4 5 HQ, 	01 ympu 

s#Tl) , PRI177 4 )1.,91 — (BA 5 5 5-6 0 0 HQ, 	01 ympu s#11  

) CEIlliNtco  d Ke i m aCARStOJE7-1)V91—  (4 4 OA F 2 1, OM 

EGA 	OPT I CA L#,11) , Y-f 	1=1-f v...Z7— (4 5 5DRL P, 

OMEGA 	OPT I CAL#1) , PRI1774)1.,q— (610ALP, OM 

EGA 	OPT I CAL#_11) CE110tc_-. -t•L -C, 	100nM 	r a pam 

Ycin 	()01/#-11) 	A)J1:1 - Z114L -t- VA)J1:13 0 ofi-)•11,:::116AMV4 

;T: 	L' tc. 

[0138] 1 76:.:71LiteM75`613/1675NtSck -31Z, 	A G'91 JiONCE111,Ntc_- ta-aL 

Ph% < . 	IA Ltc -CV.di')'65' JR6:.-.81,\ ---C, 	r a pamy c i n)irillq ninqrsgu ! oAaiBdBJ v > n IM1 

^ifvIl£TW^0^1I^P-n^IU L H [8£L0] 

M^Mm%^2)W\'io o snmcDZ^BV-tnm* m~-u \ OA 
ujBdej IAI u 0 0 L vin i (fiflil VO I 1 d 0 V03 

IAIO vd "I VO L 9) -£lf>£Md v (niTin VO I idO V O 3 IAI 0 
vd i a a s s v) o ̂ yno y& v (fifiii vo i ido vo3 

IAIO vLSdV0l7l7) - y CmHWMM® 13 w ! 8 >1 P ( 

niTi s ndujA I o v0H009-SSSVa) -£lf > £Md v (nil* s 

n d in A 10 vOH3l7SIAia) — ^ ̂ £ K£ v (ftsndmA | 

o v0H0i7S-0ssda) -o^o- cm^mmco i oy VSP# °-./c 

yxri¥^0ltlg|^¥^0S2|ri L v?/£ lL£L0] 
°fl-q^*i?lf0^ 3 L d a >1 

d - (Lad) 29d d^0VH - (u ! euiop gy j) y o± w d 

S L d a >1 d — ( L 

ad) 2 9^^ L y o ^ ! >H M — (u j suiop a a d) y o± w d 

0Lda^d- (Lad) z 

gdd^pey-eoii e >j p q - (u \ eoiop gy d) dOi^d 

iCD^z L d a >1 d 

- (Lad) S9dd^> LO>HM — (u ! ewop gy j) yoi^d 

-/1Yt^#:iWes E i 8 H vxn?^0ltlMI^¥^02»2| 
21 ium^ V^0^n^¥§^iifl-q^*i?lf0v N a.H i± 

(^H0^fflfY«i^®n^gE [9£L0] 
L y o >i ! y\ 

M d — (u I euiop ayd) y o ± w d v(i T21^ 2 24-Y£f-10 V M 

- (u ; suiop ayd) yoi^d^nfpr-, Q^^O V M xn wmx 
LUO>I vxn^ °-.n^ifirii 

^2£-£-±f»[&iri I sqx^l 86v^ (fitted l*w BB6 | euiv) J 

6CSI80/ZI0Zdf/X3d gg 0S6t80/£I0Z OAV 
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--et, 	..)'651 /0N'ilta 1, tc: m TOR 	(FRB) 6tle 1, --C4/±1_, --C 

otce, 	)ililtV416)NA (-Raw 	):[ -V, A:. It .D --C, *RH/It:80-C 

, 	AG'91 0),7)-tc1:6T, 	KO 1 51 JiONLkiN -Dtc:ita)*ifER 

Zg..)'651 0EIlki\ --Ct, 	5' 	iNIEMH4iFJEIll, ffl•- Z a.' L 

e411-,3_ tt.tc: . 

[0139] (*you 7 ) 

<*i'lLiZg3.̀1651 /0K19) 1)—=' 1 > 

*RIE1J10 ,9i/ORM1'FlE1119)fflIt:.-.1-3o-c, *i1ER -ZgY6 

51 JiONL 1_,-C, 	AG, 	K01, 	dKe i maaVeK i kGRJ-;0•1-0)116 

'91 /0KeiLAPIU1g--eZiJNE')/J`J-;t-Ft:.:71 - 511,:.-_ --C$CILtc. 	- 7`„1'. 

fit, *i1 fjItE77J- 1, J:'J 2 	(monomeric 	Kusabi ra 

— Orange 	2, mKO2) L -R-aii734-91 MK--eZp6 2 (PB 

1) 	L 	ilta-,3_ -ft, 	MINf J6~.-3 0 --C ftIR -,3_ -ft tc: tgat:.-_, 	>4 3 (,:.:7T - ct -3 ts-R- 

-al* egly6n) /39f -V_g-t.Z /3\ Ls -3 b`,117i/<tz-_-. 141 64-Ltc_liiM 	4 1 8t: 

71... 

[0140] AT-41thiN 1 t:.-_,ENza) 1- phmAG1—p62 (PB1) arfphAG— 

p62 (PB1) j L Het:, 	p62 (PB1) 	—K -ZDNAPC 

R (Z -CtitigiL, 	14' 6 tt.tc_- ±P,WEITZtt 	E c 0 RIL N o t I t:.= -C -b)Jkft L. 	PI U$L1 

13RA ---eZil LtcphmK02 — MCL i nke r (Ama I gaamViR 

-R±,11) t::_t*AZ a.' L V: ck ('), 	PhmK02 — P 8 2 	(PB1) 	1lF111_, 

tc o -t. L, --c , 	phmKO2 — p62 	(PB1) (,, **MI t:.:Ei1i3O)51L 

P100)511,:: -C, 	H e I- aS3 MINt:AA 1, AL-. etc, 	1R 	4A  

[0141] 

71 t 'AVM 6 6:.:ENC,051 L Rea) 	516:.= ---Cff -D It. 14' 6 41.k- AiM 	4 1 8 

t:.-..7 	c, 

41 8 1,:.:7J 	1, tc_IliiM75` 6 EIJI 6 75N 1:4: ct -3 :.=, 	phmK02 — p62 	(PB1 

) 7V — K 	KO 2 — p 6 2 	(PB 1) E-3 L, (,-R--a L„ g, 

YOLTAUM Lk-. It .D -T, MAO A G, K01, dKe imaBWK i k 

GRLO-Dtc, **"ili2tKValiNlt:.-.1-31X-CZZ:Le"-Zg,)16'91 

WO 2013/084950 56 PCT/JP2012/081539 

Xte, M^>/^iy^LfcmTOR (FRB) L T#SLT 

(£l=rl*) ^JFML/co ^fgBJ^Cfc^T 

fr^§IE3ti/co 

[0139] (^MJ7) 

<&m\kW.*M? Z>1k%$ y/<<?M.(DX<7 'J 1 > 

$yj$VM.£L Xs AG, K01, dKeim a&ZfK i k G 

* > A ? ff if 5® m Rl tB'T? & £ fr if 9 fr £ JU'"F JC ̂  f £ £ t CT ̂ SE L tc „ f & 

^ If tf 7 7l" b > 'V 2 (monome r i c Kusab i ra 

-Orange 2, mK02) y^<? nx$>&P 6 2 (PB 

1) m3lZ7ist£?t££: 

(i^f£) frJFM^ti^fr^9fr^P^/c0 ?#e>*i?d£JII£^1 8tC 

^t"o 

[0140] 1 tClEic© Tp h mAG 1 —p62 (PB1) MphAG-

p 6 2 (P B 1 ) J tmBlZ., p 6 2 (P B 1 ) ^3-h*tSDNA^PC 

RtCTi^SU %bUtci^m^E c o RI^N o t ItCTWU HD M 

ftgjgf L/cp hmK02-MCL i nke r (Ama I gaam^|3g 

£$±m) IZffiX t&ZtlZ£Vs p hmK02 — p62 (P B 1 ) £f^L 

tc0 fUT, p h m K 0 2 - p 6 2 ( P B 1 ) &N ^»ij 1 tC§Ei6(OT;£«>: 

HeLaS3«CiALfc0 £tcs 

izmmojifetmwiojjfeizxfiitco m^ntc^m^mi 8 
tC^fo 

[0141] m 1 8^Lfc^J|fr^Bj^fr&J;9tC, p hmK02 — p62 ( P B 1 

) if-l-Kt§^>/^|mK02-p62 (P B 1 ) ^ 

yttW£i £ L/CO fu^CDAG, KO 1 N d Ke i ma^t/K i k 

GR^UQ/C, <13•?> il £: fr T $ •?>^7*69 y 
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/ONOw-P`s6T. —421<96:Ai12IY65' 	iNLA.64-t.-ckiNzm KO 

2t, *RIE1)110511,:.-.8ki\ --C, *i'lLiC -Z1165' MNL ij-cfoll 

--e 	Z a.' L elEIJI 675\ t:.-.1-s -D AL-. 

[0142] ( -A-IthiN 8 ) 

<*i'lER -Zgi15' 	'5N0)5 1) —= 	'2> 

BAG, 	K01, 	dKe imaaVeK i kGRJ-;0•14:.-_, **E1 12tKVfl 

JiM 6:80--Cff%Zz:Le- Z'IY5' L L-c%64-L-cozm i 

Cy 1, 	KC y 1, 	d AG (AB) EzVed AG (AC) 	(721a12tK1ET, 

Zg1.151 .1/0K) 	tVet:.:TGuv, 	Mom i j 	i, 	COR3. 	01, 	CO 

R 5)3WeD sRed 2 	('t 	4 j'14K4E-- 	Zg',Y65' 	'N) t:.-_ -Do-Ct, 

*RIE1)105' 	iON$H1'F),1110$ffl511,:.-_fillE11-- Zz_'L 	-FilE511,::_ --CfrV 

0 L, tc . 

[0143] V-z-_-, 	m K020),t -3 ts—Negt:A212M165' 	i'5NLA.1=,4-t,--ck,Nts 

e6t, *RIEIJ]a)516:.-_fillE11-e,Z1165' JiONR,ffl -/‹<, 1FE51 

[0144] 

t:_-_c 	1) —= 	5'Ii-.D7-L- c, 

(5' Ji 'NIEAl$H41F),11a)$ffl51) 

'AAR 5 arf 6 t:.-_,EgoDaLP100)511,:.-_ -C, 	p62 (P B 1) —FK 

BP1 2, 	FKBP12—DGKd (SAM), 	FKBP1 2—TEL (S 

AM)RtFKBP12—Tanky rase 	(SAM) L, 	 1 t:.-_Eili,a) 

'11,15' 	iie-a-,3_ -fttz-_- m TOR 	(FRB) 	L, 	HeLaS3WEJN 

(,:.= -CRIR-1/435 -ft, 	7/7 4 	A)ililaYIYOTA (Q-a1?) 0):M0)f'1'1. 

Oifil,tc_-o ts8, m TOR (FRB) L''43;jg JioNL75\ 6tsza-ag 

J/5N— 	-Z7°7--.Z KDNAt, 'AAR 26:.-_,Eili,051LP]aa) 

511,:.-.Z Lft,767,1701 I., tc . 	etc, 	FKBP12—Tanky rase 	(SAM 

)6:.:81,vr, 	mK02, 	mKeima, 	mMiCy1, 	mK01, 	MiCy 

1 ave TG u v OKL,7).-a 1 - ) - t.  t:.:134 L, --C (,, 	2 9 3 TUJEM:.-.3.11R4) - kiN 

FAN Lk-. -td: 	t, 	2 9 3 T VIEJN(, , 	1 0%FBS (EQU I TECH# 

21) 	-.A--z DMEMIA'5')I.—(DMEM 	High 	glucos 

WO 2013/084950 57 PCT/JP2012/081539 

/^ff (Dfrtabts It^SmKO 

2=6, LTfUffl 

VZZZt £ fr o /Co 

[0142] (^»J8) 

<^M<bti£#-r£^c*>/^ff®x^ u--y?2> 
fuEE A G, KOI, dKeima J&Zf K i k G R 7t\ ^ ̂  m ifc &B1 

MtC£lNTJFM1~£d£fr"e$£:®:71D^>/^ff<>: LT^[]^tlTlN-g)M i 

C y 1 N KCyl, dAG (AB) R^dAG (AC) (^t21Ml:^ 

>/^ff) MOHCT G uvN Momij iN COR3. 01, CO 

R5&tfDsRed2 (/1^f4iMt^»>/^I) 

*fgBE o $ y A ? ff *@sfF^ ft iz fu T? $ % z t Z TIE^;i iz x W 
MLtc0 

[0143] ttz, rnK0 2(D£oti:-mizMfLmWm%t>y;<<7nt%7L£bnX^ti: 
tfbts *&Bji<Djjmzfmx$zmitty«7nz%&t*<^ TIE^S 
izxx? <j --y<?%fi^tc0 

[0144] {fyj^o ffP^isfFffl^d^i) 

^»J5^t/6^|Ei6©^;i«>:|W|«0^;i^T, p62 (P B 1 ) - FK 

B P 1 2 N FKBP1 2 — DGKd (SAM) , FKBP1 2-TEL (S 

AM) X&F KBP1 2 — Tanky rase (SAM) ts H1 tClEic© 

M^W^Se^tfcmTOR (FRB) HeLaS3« 
z7s^4*>>mm<D&ytn& (^w) mmom&z 

ML/co &fc\ mTOR (FRB) 

yi^on^c-i-K-t£7°^x$ KDNA^ 2mmo 
^tCT^lJ^L/co %tCs FKBP1 2-Tanky rase (SAM 

) m K 0 2 N m K e i m a N mM i Cy 1, m K 0 1 N MiCy 

1 M'TG u 2 9 3 TMBlZ&fc?mX*?7^ 

mtLtco 2 9 3 TM&, 1 0 % F B S (EQU I TECHft 

M) ^ttti)DMEMj|^^-X (DMEM High glucos 
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e, 	S I GMA 	ALDR ICH #tp t:.-.. -C iiiitI 1., AL-. etc, 	2 9 3 T UN 

114,1E .7°7-Z KD N A 	4.A -Z 6 Hemmt: 8 r, 	)1.-k.,  ii— (n u n 

c#,Tp 	t:.=-4f2 Lk-. 	-t.  L -C, 	ittia.A0)13;--U:.-_(, , 	30µ, 10)0 pt 	iM 

EM (Li fe 	Technologies#V t:.-.., 	FKBP12—Ta 

nky rase (SAM) 	— -Z•7°7-ZKDNA20OngL, 44 

FiEglY'i0Kar)e m TO R (FRB) 75\61-sZa-agji —K 

-Z .7°7-ZKDNA-200ngLafRl.„ 	Tu r bo Fe c t I7J 

7:>3(TurboFect 	T r a n s f e c t ion 	R 

eagent, 	Thermo 	Scient 	if ic#1) 	1. 	2/1.I 

))11 1,, It 	Lk-. ZiNT, 	-,'_ 6 t:.-.. ti,?, wl-y 3 0 0 µ, I upba L, tc_-1, 	2 9 3 T 

MEM:: 	)ilil l.„ 	4 8 Hem,/ t :ARS L tc: . 14'6 	t. tc_liiiM   1 6:.=T -  c, 	 1 

, 	5 iTi1.0-;t_h0) HeLaS3 KNEJN-egAnA7VESt tt,tclagy.-atyt. 	I-  + + 

+j 6:.-_ --C7T L, 	5 ,T,1.0-;CF a) He L aS3 WEJN-egYOTA754.E,It tt.tc_1P)-a 

1-)t- 	[++j 	(,:.= -C711_,, 	HeLaS3UlliNctt'Jt5i ftIRia),Ao 

2 9 3 TVIINTgYOLTA751RSttt.tc_11P)-at)t. 	I-  + _I 6:::-C71,:, 

[0145] 

WO 2013/084950 58 PCT/JP2012/081539 

eN SIGMA ALDR I CHttl) CTiSSL/c0 Sfc, 2 9 3 TMM 

£:fu§E70;7 3v $ K D N A 6 8 ^ >A'— (nun 

c*t§!0 fUT, mfc^A0®C&, 3 0^ I 00 p t i M 

EM (Life Technologies *±§^) FKBP1 2 — Ta 

nkyrase (SAM) ^H-K1"§^77,$KDNA200ng(h, tu 

TOR (FRB) fr £=l-K 

KDN A#2 0 0 n g t^mRLs Tu rboFect 

X 7 x. ^ a (TurboFect Transfection R 

e a g e n t N Thermo Scient i f ic %1M) ^ 1 . 2 ju, I ^ 

JPU mWLtc„ ^^>Uii3 0 0M I £;Fb1§rL/c^ 2 9 3 T 

iflsciiiu 48mmmzwim[,tc0 m^titc^m^uz^to 
, 5 tyj£±(D H e L a S 3 £frill!3 tltcMfr&ti-G* r + + 

+ J iZX^s u 5 tyj^T© H e L a S 3 £frlll!3 

t>"&£ T++J tCT^U H e L a S 3MJ; U 

2 9 3 Tmmxmmw&mmtsntcmfrttfr-ez r+j izz^t* 
[0145] 



WO 2013/084950 
	

59 
	

PCT/JP2012/081539 

[1] 

" : .•• • 
• . 1 	: 

: 	: : .•• 
• 

• :: 
i + :: + 

, 	• 7.• : 
..E... 	: 

‘,;','  E • ;".• 4 • 
4.  

4. : 
+ 

4.- E 	4. "i 	s .: 	:: 	•• 	:: 	4. :. 	At.• 
't.` : 	4 :: 	i 	4.. 

s  

+ 
4 
+ 	4 

.4  
, 

+t" 	+ 
4 	...4.• 
+ + 

"" . 	• : 	:.•• . 	. 
• . 	' .: 	.: 

$4 ": 
• 

	•t••  	:  

4 + , + + • 
4 • + 4 	. + 4 

$ 1 

: 

-iq 
4 

•t... 
+ 

4.., 
4 4 

4 
4: 
+ 

+ i 
+ 1 

:. 

+ 
4.'+ 

4 + 	-;.%, 
+ 4. 

+ 
+ 	4. 4 4 

A 

f.:5 ., 1..  ''$s  i i" Ar + + ...," : 	.4, • • : + : + 4. + 4 
. + + i 4  + + + + + : 4 + + + Z + 

.4" + : + 4 4 i  4 + • • • 4 + 
1 
z 

• .. ..k.,.. 

.1....— 

: 
‘t- 4 4 + + + ÷ 4 . .4,  + 

+ 4. 	4. ,...i. + 

1 	-, 	 5- 	it; 	 i.' 	 
1 

' , • 
',....,,, ".\•., <' ' <: ‘....' 4-k .4'; ":4.,  ' 

: ''''s -.., ,......: ..,..... • 	,...0. `i,...... 

i:: '... 
.... a; '''''''s - : if, .ti!. 

:;%•.,:: •*.‘‘, 
..,z,,, 	:,.,e 

, , , /;,..*,. •.,,* 
.c...,,,i &\.4 	s'‘ 

,,,,,, ,: ,k‘vi 
<'. 	:. '' 

:M ':. 	..• ,,,,,V /,,,N4 ' :  	.„ 
''''' 	V' 	nt 	• 	; 

. 

E 	.  
E 	' 

i." 

.••• 	V.4 *4; 

, 

i 	0; 
1  F < JO ..... 	l. rat 

... Rio.: A.  i 0.,,,,.. 
' app ac 

,;, ....'../.. 

, 

, 	, 	,.... .../ 	4....- k 	•• •	  

[0146]   1 6:.=.7—  1, tc*IiMbN 6 IE91 6 /3\ ts ct -') t:.-.., 	**' 'if* 	UN 1,-  8 ki \ -C J--[' 

WO 2013/084950 59 PCT/JP2012/081539 

[^1] 

[0146] 1 



WO 2013/084950 
	

60 
	

PCT/JP2012/081539 

a' Le-- Zg:J6,9' 	'Nt, 	oTtLt*R13)10511,::_fillE11-- Z a.' 

L e frV EL 	' t tc: . etc, TEL (SAM) a VeTanky rase (SAM 

) MiiiM13`6, g3.;)'65' 	Ig)' i'lEReAkiNa Ls, 	, ioNrbilmlif 

JEN:_ctZgYOTA (-R--aptK) /39:[ -vstt.goitRoit:.-_za.-LeR,...0-64-Lz 

c, -,3_ 6 t:.-_, 	1 t:.-.7 -i&t,), 	m KO 2J-;01-1,:t, 	—NlY9t:Alii2M165 

KLA.641.--ckiNz mK e i ma, 	mMiCyl, 	mK01)3WmKi k 

G R 1 (,:.= -DO-Ct, 	*RBA 0)51(,:finE11- 	Z a.' LelE1A6b`t:.:44:-Dtc. 

[0147] (*you 9 ) 

<5 	iNiv$H4iFilla)$ffl 5> 

*you 6 — 8 t:.-_ --C, 	*RIEIJIa)511,::_fillE11-- Z a.' L75q4,12:354-Ltc_- *ifER 

Z'AtY'91 Ji 'N(,:.-Dki\ --c.. 	-Rat149' 	iNL l,--C, 	TFG 	(P 

B 1) 	LKLa)--al--)M-CJEllkiv--Ct, 	5' 	iONIV$H4lF1,11 	ffl -- Z z.: L 

, 1,;t -F I,: 7i 	51 1, :: --C W MI I., tc: . 	1464-Ltc_liiiM2 6:.--71 -. 

[0148] ('91 K134$14'FlElla)ffl51) 

'AAR 5 atie 6 t:.-_,Eili,051LFA00)511,:.-_ -C, 	TFG 	(PB1) 	L, 	m 

K i kGR 1, 	dAG (AC) , Mom i j i, 	K i kGR, 	AG, 	COR 

3. 	01, 	COR 5Rl,D sRed 2A1-a-,3-ttz-_- m TOR 	(FRB) L 

HeLaS3 KIINI(,:.-_ --CRIR-,3_ -ft, 	7 / 	4:> JA)J11•110'11,16)NA ("Ra 

PM a)):[ -  a)fl I. V,Tifi 1, tc. etc, 'AAR 8 6:.:Ego9)51LP100)516:.= 

-C, 	TFG (PB 1) L, 	KO 1 Rl,d AG (AB) 	A-a -fttc_- m TO R 

(F R B) L, 	2 9 3 TUJEJM,:.= -CRIR-,3_ -ft, 	7/7-f :>A)J11•10116 

nA (-Raw a))f - a)f'1'1.ViTifi Lk-. 14' 641.7-c_liiiM2 1,:.:71c, 	 2 

r1=1, 	5 q1.0 F0) He L a S 3 WiNT'Ai'YOTA751RS-,_ tt.tc_117-)-at)-ft 	I-+ 

+J 	6:.-_ --C7j1.„ 	HeLaS3WINct t') t,'iftIR'ffi' 0)-0,1,\ 2 9 3 TV 

liNTgAA7VIRS:354-Ltc_lida-)--al--)-t.  1- +J 	6:::-C71.:. 

[0149] 
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tz ttfx^y^ttit 
S/c, TEL (SAM) &tfT ankyrase (SAM 

) nmmfrb, ywno&witffitfMwzz, ty^tnrmmw 

o mK02J^C=fcN y< 

^S^^A^tltl^mKe i ma, mM i Cy 1, mKO 1 S.t/m K i k 

[0147] (^»J9) 

<^ 5 > 

6 ~ 8 izx, BE (Diz %u m x $ h z t tmm •$ ntc zmitm 
tk^tzmftty/^mz-D^x, s-smmtyontLx, TFG (P 
B 1) tyttnmmmmz^&x^&ztz 

s J^Ttc^"r^;itCT5SIIL/c0 t#£>ti/c^H£l|2 iz^sto 

[0148] (t>yonrmmwmm$a^ao 
^»J5^t/6tC|Ei6©^;i«>:|W|«0^;itCT, TFG (P B 1 ) t, m 

K i kGR 1 , dAG (AC), Momij iN K i kGR, AG, COR 

3. 0 1, COR5XttDsRed2^i^tfcmTOR (FRB) t% 

s H e L a S 3 «|^CTfgi!3 (£l=r 

fr) ©JFMO^MJt^ML/co ttcs ^fife0!l8 lzmW,(Dj5}£tmWi(Dj5}£lZ 
T, TFG (P B 1 ) ts KOIX&dAG (AB) ?;i^t/cmTOR 

(FRB) 2 9 3 T«|^CTfgi!3t^ m<0^% 

m& (££W) (DMi&om&zwmLtco mt>ntcfam*£2izmto ^2 
^ 5 SIJJZT<D H e L a S 3 mmxmMW&Mmt! tltcMfr&ti-G* r + 
+ J ^CT^LN H e L a S 3 Iffl^Ucfc lJ & $ yj^O H%5%M(DM}^ 2 9 3 T || 

mxmmw&Mmtsntcmfrttte-e* r+j tc-r^-to 
[0149] 
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[0150] 

[0151] 

[0152] 

[0153] 

TFG(PB1 ) 

5' 

'IA 

fp KikG R1 -**Lx ++ 
KO 1 + 2S* 

dAG(AB) + 2 Ma 
dAG(AC) ++ 2-#.1* 

Mom iii ++ 4-141-i* 
Ki kGR ++ 4s-a 

AG ++ 41.4 
CO 83.01 ++ 4 -SA 

CO R5 ++ 4-kLa 
[Ds Red2 ++ 4-Ma 

t:.-- -Dki\--C. 

tyt}---011kivrt, 

2 1,:.:71 1, iteM75\ 613A 

'AAR 8 le:.:71 

( 	R 10) 

<'9' 	iNiEm$1a4/Filla)$ffl 

*RHAt::_b\b\zgyoTA 

5' 	iONIV$H ,VFJE11ffl --ezz:Lefe,2-.354-t.tc. 

675\44: ck -3 t:.-_, 	*"ifER -zg3.̀1 ,9' 

I., tc ,9' 	ioNj,;00)-R--ag,734g 	N*jaa.).-a 

6> 

(-Raw (,, m3LRoiv,), ,9, /oRriA$H4if 

- - otto-e5, gYOTA0g-1Y6t1.6, , ioNrim 

t.,1-, 	, ioNrbilmlifiEll 

(MAP]) 01,T,E, 	5' 	iONIV$H4lFlEll 

J-;t-Fie:71 -  

Atriet:itiR4ANINCARSRVe3) 

doma i n) —hAGLpFKBP12—p62 

1,A$H4lF1,11aAtNt'i1EL,-cEL$51-- zz:L6, 

-t• a T, 51 	iONIV$H1FJEIIV,7341-z1E-alta)S'I.k1E:st., 

nA (-Ra12tK) og.Y6t1./3,4E-alta)S'1.4P40/gt:.-_ Rin-zi3N, 

JEN:adt -zt,a)--ez. 

$H ,VFJEllaAtNai] -zz_.- LeA.64-t.z. 

0)$ffl5l6:.-.81iv-c, 

iONIV$H4,F)Ellotfi]$LIIM 

,1101 -z t 	10,1Tifit:.-Al11--ez. 

511e:.-_ -cg,it:NL,tc. 

(NIN^a)itfR4A, 

pmTOR (FRB 
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im.21 

TFG(PBI) 
mKikGRI msft ++ 

K01 2# ft + 
dAG(AB) 2itt + 
dAG(AC) 2 It ft ++ 

Momiji 4Stfr ++ 
KikGR 4 lift ++ 

AG 41ft ++ 
COR3.01 4Sft ++ 

COR5 4Sft ++ 
DsRed2 4Sft ++ 

[0150] ^2 

^bttT if P^ISM £&ai-c $ a c ti/cQ 

[0151] (^«IJ10) 

<*yA?ffF^*IS:^©#fcai6> 

(£i§rfr) tuazlicDifiU. 

totcisb, gftjifj&cDgft&jtfciu 

©^ai^}itcfciNT^ mnKwrno^m^^mitLxtt^x^^ztit, $ 
yj^onmrnrnmommn (PMSU) ©im 

IMI Iff t~ £ 111 ? CO I¥'fl £ M ffl X h & o 
[0152] !i% 

tw& (&-&m (Dmft&mtfib'&WHDm&fcftmzmktzfrs UTiz^t 
JjfelZXffl&Ltco 

[0153] 

pmTOR (FRB doma i n) -hAG£pFKBP1 2-p62 
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(p B 1 ) L'C'PLa L, HeLaS3WEn6:.-AAR 1 h_21,1CoaLP] 

0pa6:.-.. -c4A L, tco  4A I, ---C 75\ 6 2 4 Hirm:, MiN 	IIII15( L, 	9 67 

4 	1=1 r, iJI/A-7°5- 4 t JI/t Hi-,..7°1,— 	(Nunc #11 ) t:.= 2 0 0 0 0 KH 

JINN/ r, i )I. L 1-SZ ck -3 Vz..-4f2 L tc. -t.  L -C, -4f2 L ""C 75\ 6 2 4 Walt:, 

Hoechst33342 (Do j indo#11 ) 	5. 	6µ,g/mILts 

Zck -3 t:3RVENCEAt:::"C A fR L tz-_-gA 	7° l, — 	V: 	)ili L. -,'_ 6 :3t 	03• 

rblii,I 1, tc. --aA, 	D— P BS 	(—) 	(friY6AMT#11 ) 6:.-_ -c7°L,— l- 

	

2 111A349- Lk°  Z,v-e, 	Rapamyc i n 	TAbl.,(,::_afR LtcEMEM 

iMilYt:CP, L. 	1 5 3•1, 	4 %/77J)1.1.,.77 /1/52 L K • ') 	OgratiMilY (4% 

Paraf orma I dehyde 	Phosphate 	Buffer 

So I u t 	i on, flilY0gAziitin t:.-_ -C 	if Lk-. 1:4:8, 	R a p am 

yc i nig)21j0. 	1 nM, 	0. 	2nM, 	0. 	5 nM, 	1. 	4nM, 	4. 

1 nM, 	1 2. 	3 nM, 	37. 	0 nM, 	1 1 1. 	1 nM, 	333. 	3 nM, 

1 0 0 0 n NA (,:.= --C 	-/71CE11 L tc. 	-t.  L -C. 	4lF11 1., tc: It 	.7°)1/1, 	IN 	Ce 	I 

I 	Analyzer 	1000 (GE 	Heal thcare#TD CE11 

0---(IRSts-DtcoM641.7-ceMo—%4196:71. 

[0154] etc, 4NON,T3t:.:80- ZgY6P*0)1F4* -0, 	16:.-_ -"C R a p am 

ycin 	A)J1ill, tc r, iJI/Vdt l., it gaig) 1 gjEnwc tj ogyofTA (-Ra 

PM onnl. (Agg.Y6t1.) 	At 	L. R a P a m Ycin021.LIDMIM 

•$n L, tc:  . 	l'41 6 tt, tc_-e, M ) — 7',E13 	4 2 0 6:.-..7 -. 	1:4:8, 	>4 2 0 iti, 	X0111, 

r, i J I/ t::-A)J1:11., tc: R a p amy c i n 021. 	L, 	Y Oln —MIN 	tc (•) 

ay1YOT A ( -Rai* ) on) R1. (Kgg.Y6t1.) 	71i.„ 	Kv 1-6v-A-A141-17i 

-... 	etc, 	-t. 0) K v I`6:.:141.,tc: 7 4 v5-4 J‘)J—•Ys (mn) 	l, 	Igor 	( 

R) 	(Wa v eMe t r i c s, 	I n ctl) CE110, 	[Dot 	I n t en 

s i t y/Ce I 	I s] =y, 	[Ca n c. 	(nM) ] =x L L-c, A : y 

=base+ (max—base) / [1 + (xha I f/x) 	- rate 

] 	6:.-.7 4 v5-4 	'-,3_.-t1-z-_-134N1-) -,„ 	(base=0. 	0028731 

max=0. 	1823, 	rate= 1. 	4516, 	xha I f=46. 	9 

WO 2013/084950 62 PCT/JP2012/081539 

(pB 1) tzmmm&Ls HeLaS3MMizmmmuz^m<Di5fetm 
iALTA^24^fit(:% mmttmzLs 96? 

^;U/KKA7°b-K (Nuncttl) tC2 0000|ffl 

fit, MLTfr^ 2 40|^^tCN 

Hoechst33342 (Doj i ndo %±M) %: 5. 6|xg/m I h'Ef 

^^oizmmmmmmzxmR[,tcm^y>\y-\-izmu[,s $*>iz3 
«L/c„ D-PBS (-) tCT7°b-K 

^2[S]/7t}^-U/co Rapamyc i n U 

15m 4%/^/tWbA7^ft: K • 'J (4% 

Paraformaldehyde Phosphate Buffer 

Solution, tCTlH^L/co R a p a m 

y c i n ©}HJ3£fc£ 0. 1 nM, 0. 2 nM, 0. 5 nM, 1. 4 nM, 4. 

1 nM, 12. 3 nM, 37. OnM, 111. 1 nM, 333. 3 nM, 

1 OOOnMCT^tfflLfco fit, I N Cel 

I Analyzer 1000 (GE Healthcare%1M) ^ 

7co t#<3tlTclp^® — p|3^:HI 1 9 

[0154] S/c, ^&©*1£?IC:£W-£>^D®1$#ltCTRapam 

yc i n ZmuLtcOjLJlsZWi&LtcMfc® 1 Mm&tcV (££• 

fr) ©ttlt ($l£ft&j£) £ftWU Rapamyc i n®lg^0ffil 

tf^tl/ci^ll©—^£112 0tC^1"o &fc\ IH2 0cK 

^C'xJl/CijinL/cRa p amy c i n ©}§£!;£: ̂  L, W&fotc lJ 

(££-fr) ©ItSit K>> 

fo S/cs f © Kv htCf\l"L/c7-f yf-f y V ~h~ 7" (M) I g o r ( 

R) (W aveMetrics, Inc §^) l\ [Dot Inten 

s i t y/Ce I I s] = y, [Cane. (nM) ] =xi; LT, : y 

= base + (max — base) / [1+ (xha I f / x) ~ rate 

] tC7 'f>TO^t/clt»to ( b a s e = 0. 0028731 

N max = 0. 18 2 3, r a t e = 1 . 4516, x h a I f = 4 6. 9 
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[0155] 

9) 	c, 

41 9 Ewe 2 0 t:.-..7jLtc_liiiM75\ 6 HA 6 75NtSck -3 t:, 	mTOR 	(FRB 	d 

oma i n) —AGLFKBP 1 2—p62 	(PB 1) LftIR,-,3.-ttc_AIIN 

t:.-_, mTOR (FRB 	doma i n) LFKBP 1 2 ,9i/ONL0)#a 

1flEllV,7341-z1E-at 	R a p amy c i n 	A)J11l., tc L a' 6, 	A)J1ill., tc R 

apamycin021A4n(ZgAnA0gAftetNZZ'LLeFIA6 

75`6::_tS,t'), FiA21.4P401gt:niTOR 	(FRB 	doma i n) —AGLFK 

BP 1 2—p62 	(P B1) 	La) -R -a f2tK759:m-,_ tt.z a.- L t,7i-,3_ to-c_-. 

[0156] (-AAR 1 1 ) 

<5' 	i5KI.m$H4iFiElla)$ffl 7> 

*ftlE910517Y, 	51  M'N124$14'FlE11 t.:_ 	Z, 	MAI_10) 5 0 °/coSE'l. 

(EC 5 0) atie 5 0 °/013.1LVA I. ( I C 5 0) 	55-Z - Z0p6:.-_filJE11 ---e, Z75\ 

Ls -3 75 \ 	, 	J-;CH,:.:71 - 511,:.-_ --CiTifil, AL-. 

[0157] (7°7 	--.Z KDNAIDERTD 

*you 2t:Eili3 OpmTOR (FRB 	doma i n) —hAGLpFu 

cci—S/G2/M 	Green —Hyg(AmalgaamM#11  

) 	JEll ON 	ta t::- 5e -D --c. MAIJEttit IR 	/ \ 4 	i=i7 4 	BffiltitfR 

t:.:VALL- pmTOR (FRB 	doma i n) —hAG 	Hyggfta, 

it . 

[0158] (--tftIValiN 	01/MI ) 

-41th1N it: Eili3O)51L 1 i00)516:::"C, ME P m TOR (FRB 	d 0 

ma i n) —hAG 	HygL, *you 2(ZENZOpp62 (PB 1) —F 

KBP 1 2LHeLaS3 MiN 	t:4A L, iiiiII Lito  

[0159] etc, 4427°7-ZKDNAHeLaS3 MN 	6:4A L --C 75\ 624Eli 

ra/t:.-_, 6 0 0 µ, g /m L 	G 4 1 8 (f0Yag3A21V1) aVe 1 5 0 µ, g / 

mL 	Hygromycin 	(nacalai 	tesque#11 ) 	-.A- 

Z *, it t: .7k. A L tc: . -t.  L --C , 	a.- a) ti,., it t:.-. z —Armit.I L-ct ,”A.D ALAN 

1=1= — E v 	7'y .7c'a6: ck t') 51=1— 	'IL L AL-. 
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9) 0 

[0155] m 1 9M2 mTOR (FRB d 

oma i n) -AG^FKBPI 2-p62 ( P B 1 ) t 

IZS mTOR (FRB domai n) PFKBPI 2 $ >;<? 

:%J Rapamyc i n Lfc t Z 5, ^AQL/cR 

a p a m y c i n £ Z t <o 

tiHZtj: y N §£;f mTOR (FRB domain) -AG^FK 

B P 1 2 — p 6 2 (P B 1 ) t(D££rmmi$ZnZ>Zt1j^ntc0 

[0156] (^»J11) 

i > 

*wmi5ikifs ty/^nrmmwmiztttZs i^©5o%Mit 
(EC 5 0) &t/5 0%PlS}fjt (I C 5 0) 

J-M~RC^~t^;£tCT!¥IIL/c0 

[0157] (7°^X$ KD N A (DM®) 

2 tClESCO pmTOR (FRB doma i n) - h AGih p F u 

c c i - S/G2/M Green — Hyg (Amalgaam^ PJ| 

) femZ)9i-iTs ££$ 

L/c pmTOR (FRB doma i n) - h AG Hyg L 

tc o 

[0158] (££fgil«*fc0fFii) 

1 fuHE p m T 0 R (FRB do 

ma i n) - hAG_Hygt 2 tClE®© pp62 ( P B 1 ) - F 

KBP1 2^HeLa S 3M^C^AU ±ML/c0 

[0159] %tc, fu§E7°^X$ KD N A£H e L a S 3«^C»ALTfr^ 2 4 0# 

600^g/mL G4 1 8 JkTf 1 50/xg/ 

mL Hygromycin (nacalai tesque %1M) 

ftu, zommizx-mmmmLx^m-otcmm 
%s =i P--ttvlTv 70;£tc<£ y ? p-><fbL/c0 
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[0160] (511R4AUlliN4ARSEzt) 

MEE 	1=1 — 	'(L 1, LA JEJNT4i-c 	9 6w e I 	I 7°  1, — 	t:.-_--vE L, tc_-. 	-t. L, -c, 

-t. 0)WIEl:.:PBST2111A -DtcA, 	Hoechst33342 	(Do j 	i n 

d 0 #11 ) 	-.A-tilE,IJEN1011Y-r, i114::_lfE1,ALAIIN 	V: A)J1:1 1,, 	3 7 

tl,:::"C 1 	53rim-r J..a, — 	-Z a.' Lt::_ck t'), 	FA't,''ff -D AL-. 

[0161] -,'_ 6 t:.-_, 	a.' tt. 6 MIN 	,,IJENCE-At::.-C 2 Illa -D AL -1, II:4021.0R 

apamyc i n, Rl,Rapamyc i natieFK506 -gtilEMENI 

[0162] /;j8, 	R a p amy c i n 1V,))11SE'l.l, 	0 . 	3 9 n M, 	0. 	7 8 n M, 	1 

. 	5 6 n M, 	3. 	1 3 n M, 	6. 	2 5 n M, 	1 2. 	5 0 n M, 	25. 	0 0 n 

M, 	50. 	0 0 n M, 

1 00. 	0 0 n M, 	200. 	0 0 n M, 400. 	0 0 n MRl, 8 0 O. 	00 

nM --eZc, V-z-_-, 	FK5066, 	FKBP12LRapamyc i n La) 

$11'FlEll 	4-krarligt:.-.13E.ZItKL 1,--C%641.--C8 t'), 	*-41-01Jt::.80 -"Ct 

20nM 	Rapamyc i n -g-tilimi-at:.-_ ---c, 	0. 	008m.M, 	O. 

01 6µM, 	0. 	03 1µM, 	0. 	0 6 3 µ,M, 	0. 	1 2 5 µ,M, 	0. 	25 

0µ,M, 	0. 	500µ,M, 	1 . 	000µ,M, 	2. 	000µ,M, 	4. 	000µ, 

M, 	8. 	0 0 0 µ,MR(,1 6. 	0 0 0 gMLI'SZck -3 IZAEL, 	-r,i)14:.= 

)J11 1., tc . 

[0163] -f2A,ALIA)in 1./T -(J 	]_/— I. 1, t-  Z, 	4 %i 77J/1/1.,. 7/1/52  L K • 

1) 	ggiglgimily (4% 	P a r a f orma I d e h y d e 	P h o s p h a 

to 	Buffer 	So I ut 	i on, flilYagAzi#11) 	-r, i/l/t: 

A)J1:11,, 	251 53rim-r J*]_ , — IZ a.' Lt::_ck t'), 	L.'41.6VIINTLic 

t 1, tc: . -t.  1.T , 	L.' tt 6 VIINTLIc 	EMEMICA t:.-. ---C 3 111A349- L, tc_-1, 	r, i 

)11Z -D ,. 'IY6PAlneit:--C 3 	TT70A1*ER141  Lk-. ZiNT, 	-t. tt.T.11.0'1; 

"Ell* 	i C Y (de 	Chaumont 	F6, 	Nature 	Meth 

o d s, 	6 	2 8 El, 	9'4, 	74, 	6 9 0 — 6 9 6 , —:'J 	VIM CEIIIXT 

1174* 1.„ 	1 UN 	tc t,) a) g.YOTA (-Rail) aAtITI. (KM:A t) ) 	I1 
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[0160] 

fu§E?P-><ftL/c«*fc£9 6 we I I 7°b—K CilL/c0 fit, 

f COM 0 tC P B S T' 2 [•]$; 7c?j|N Hoechst33342 (Doj i n 

dottm) 37 
°CtCT 1 -otco 

[0161] isb[z, iii©it©R 

a p a m y c i n N Xti Rapamyc i n $.£/ F K 5 0 6 

2 0#^ > + K L/co 

[0162] Rapamyc i n CD^iQ/lljSti 0. 3 9 n M% 0. 7 8 nM, 1 

. 5 6 n M% 3. 1 3 nM, 6. 2 5 n M% 12. 5 0 n M% 25. OOn 

Ms 5 0. 0 0 n M% 

100. OOnM, 2 0 0. OOnM, 400. 0 0 nMXS8 0 0. 00 

nMt'felio l£tcs F K 5 0 6 ti N FKBP1 2i;Rapamyc i n t. CO 

mtzynnt ^tiT&lJs 

N 20 nM Rapamyc in t^HSj/StCTs 0. 0 0 8 ju.M, 0. 

0 1 6 AIMN 0. 0 3 1 AI M% 0. 0 6 3 jxM, 0. 1 2 5 ixMs 0. 25 

0 VLMS 0. 5 0 0 |xM, 1. 000M,MN 2. 0 0 0 ixMs 4. 000 ix 

MN 8. 0 0 0 AtMXti 1 6. 0 0 O^M^-S^tC^U ^xJUtC 

Ltco 

[0163] K Ltz&s 4 %J^*)\slx7 )\s^ L K • 

'J (4% Paraformaldehyde Phospha 

te Buffer Solution, &&0 JIJUIZ 

nib, ^-ei y, zti 

feLtz„ fUT, 

^lMittCT3*i£?0LlHi^IXtfL/co 

7*6®#^: iCY (de Chaumont F £>% Nature Meth 

ods, 6 £2 8 0, 9^N 7#N 6 9 0-6 9 6^-^ #B§) 

M?U 1 mmfctcV(Dmmw& ommm mmyt&m) £tm 
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L, 	fE3AALIVA)JIVAII.LO$H134fiLitc, 	Rapamyc i n 0,7)-A 

))1:11_,tc_AiM 	>4 2 1 (,:.:7T L„ 	Rapamyc i 	n atie F K 5 0 6 	A))1:1 L, it 

[0164] 

AiM 	4 2 2 t:.-.. -c, 

ts8,4217 -022*,xatOaN 	iz'tML/L-MM21.,L,ya 

6 —NINWL-  (') a) gyoTA (-R--aPtK) onal. (g-igy6t)) 	711_,, 	K v 

I- tVA-;141J41171 -c. 	tc_- , 	-t. 0) F ' I- t:.:171 1, tc 7 -I V 5 - 4 	')J—•Y' (mn 

) 61 go r 	(R) 	(WaveMet r i cs, 	I nctkp CE11 0 VIM L. 

tc_IliiM71 -ta)--CZ. 

[0165] 42 1 6:.=7J Ltc_liiiM75` 6 HA 6 75NtS ct -3 t:.=, 	mTOR 	(FRB 	d oma i 

n) —AGLp62 (PB1) —FKBP1 2 L 	kt rlig t: RIR -,3 -ft tc_AN 

t:.-_, 	mTOR (FRB 	doma i n) LFKBP12 ,9i/ONLIDC 

MEll Vi73 41-  z tat 	Rapamyc i n 	A))1:1 1, tc L a.' 6, 	A)ilil 1, tc R 

apamycin021A4n(ZgAnA0gAftetNZZ'LLeFIA6 

75`t:.:1:4: ('), FiA21.1P401g V: mTOR 	(FRB 	doma i n) —AGLp6 

2 	(PB1) 	—FKBP1 2 L a)-R--a42tK759,-V_ tt, z z.: L 7Y7T -,_ tt,tco 	-,3_ 6 

t:.-.., 	>4 2 1 t:.-.. 7i 1, tc: 7 4 v 5-  4 	t - / t:.= a --i, , 	f 	(x) 	=max+ 	( 

m i n—max) / (1+ 	(x/EC5 0) 	- hill) t:.-_ --C, 	mTOR 	( 

FRB 	d oma i n) LFKBP1 2 LO)51 /ONIV$H1/FlEN:=1,-A-Z 

Rapamyc i n0)EC5063. 	3 6 nMLXffiZz.:Le---e,tz-_- ,, 

—, 	>4 2 2 t:.:71 L tc_liiiM75` 6 HA 6 75Ni:4: ct -3 t:.-_, 	FK506R a p am 

y c i n 4/±-FTA))11 1, tz L a' 6, 	A)J11 1, tc F K 5 0 6 021.44401glzgY6 

)% A 0) g A tI. eA 'P 	Z a L /PIA 6 13\ t:.=1:4: (') , giA21.4P40g t:.-. mTOR ( 

FRB 	doma i n) —AGLp62 (PB1) —FKBP12L0)-Ra 

12tKIM:MVE..VA-Z a.' L7Y71 -,3_ 41.k-  . 	-,3_ 66.., 	4 2 2 1,:.:71 L tc: 7 4 V 5-  4 

‘),-16:.-_a--i ,, 	f 	(x) =m i n+ (ma x—m i n) / (1 + (x/ 

1050) 	- hi 	I 	I) 	t:.-_ -C, 	Rapamyc i nLFKBP12L0)C 

1/HEII, tn\ --C 	(FRB 	doma i n) LFKBP12L0)q 

iONIEMH4/HE111,:jcil-Z F K 5 0 60 i C 5 Ol, 	O. 	6 8 m.N./ILXffl-Z 

WO 2013/084950 65 PCT/JP2012/081539 

U L/Co Rapamyc i n (Dfr&vfc 

JP L/c 2 1 IZTF LN Rapamyc in $.£/ F K 5 0 6 L/c 

2 2 

[0164] &fc\ 02 1^2 2^, Y® 

ttHM&fcy (£l§rfr) 0MJt Kv 
S/c, f © Kv KtcttL/c7 -r (M 

) tt I g o r (R) (WaveMetrics, I n c^) L 

7t i| p ̂  ^ t" t CD T'•?> o 

[0165] HI 2 1 L/ci|p^75)N,3 0^ 9 mTOR (FRB domai 

n) — A G £: p 6 2 ( P B 1 ) - FKBP1 2 £ ££^<HCfgii3 t±/c« 

tCN mTOR (FRB domai n) PFKBPI 2 $ >;<? 

Rapamyc i n L/c t Z. Z>s ^APL/cR 

a p a m y c i n £ d b 

mTOR (FRB doma i n) -AGi p 6 

2 (p B 1) - F K B p 1 2 ^Sb 

IZS @2 1 C^L/c7^'>T^>y^-7°Ci^$, f (x) = m a x + ( 

mi n—max) / (1+ (x/EC 5 0) "hi I I) tCT\ mTOR ( 

FRB domain) PFKBPI 2 £<D* Z 

Rapamyc i nCDEC5 0ti3. 3 6 n M £: HtJH f •§> il ifU $ tc0 

—Jis M 2 2 L/ci|p^75)N,3 0^ 9 FK 5 0 6^Rapam 

yc i nftfrT-emn LtctZh, SiPLfcF K 5 0 
§£}fJtfe#^CmTOR ( 

FRB doma i n) -AG£p62 ( P B 1 ) - FKBP1 2 t CO££• 

$£>IZS M2 2 lZ7jsLtc7 -i > 

-9*3] — 7"tCS"3~$\ f (x) =mi n + (max — mi n) / (1+ (x / 

IC50) "hi I I ) tCT\ Rapamyc i nihFKBPI 2^; CDfl=|5 

Wms t>lNTtimTOR (FRB doma i n) PFKBPI 2 t(D$y 

FK5O60I C50tt0. 6 8 
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[0166] ( 12) 

<5 Ji0 Krim$H4lHElla)ffl8> 

*you 1 o ave 1 1 LHaoHoigt:.-_ -c, *RIE1)1051t:.-.1-3k,\ ---c, 	g jio 

NIEMH 	fF PI t:liAnts13E..V. ALI t:.-.. ck -D -c, -Rai* (gAnA) vft-  tj-c 0 

tca-a,9' JioNe3m -zi3\e-,i3N, 	tc 	AITIA Ali Val. 	E -:s -ft, 

gilOTAVAlY6tfteg,A13E..V.AIJOS'1.4P40/gt:.-_ kfn- zi3N e --) ii\ L;t-Ft:.-..7j 

516:::-CratRLtc. 

[0167] tS8, 75`75NZFARt:.:1-30--Cffl -AL Ltz-_- 0)6, 	p 5 35 JKLMD 

M25 JKLID$H1 1,11 ---eV,), 	V-L-1,014'F)11013f1..V.AIJL l, ---c%641. 

-coZt I- 1) J —3 	(Nut I 	i n-3) tom *you 1 26:.-.1-30-0111,qc (V 

ass i ley 	LT 	6, 	Science, 	2004*2619, 	303 

[0168] 

'4, 	5 6 5 94, 	8 4 4 —8 4 8, —:'J 	01)) c, 

(17.-.Z KDNAIDEFM) 

p p 6 2 	(P B 1 ) — p 5 3 0)1iFtiit:.:1-30-(1, ATP 5 30-3g (p5 

3 5 JR0)1 — 7 07Z JR75` 6 ts.WAti, gEN*1-4 : 2 6 vziaiko7 

Z i REM 75\ 6 ts WAX) 	— K-.DNA (gog#24 : 25 6:.-..gaili3O)±1 

agog75\ 6tsz DNA) 	U 2 0 SUNG) c DN A74 17 1) —75\ 6 -FE 

7°74 7--t v ICE110-C, 	P C R t:- -Ctitig Lk- 

p53771- 7—K1747—; 5' —AAGGATCCATGGAGGA 

GCCGCAGTCAGATCCTAGCGTCG-3' 	(g0d# 1-41 : 9 

7) 

P53 1)/ —.1747-48; 5' —TTGCGGCCGCTTAAG 

CAGCCTCTGGCATTCTGGGAGCTTCATC-3' 	(ga 

M*14 : 98) 

-Z• I., ---c-  , 	14 6 4-Lk- trig' at 	B a m HILNot 	i t:.-. ---c -b)Jkfi l„ 	PI 1;$11 FR 

NATVI Lit p p 6 2 (PB1) —MCL i nke rt::_t*AZZ:Lt:.-_,:t 

(,), 	p p 6 2 	(P B 1) 	— p 5 3 	'flf-tiil,tz-_-. 

- (Lad) z 9 d d vri 
J ©>iu i i OIAI- (Lad) S9dd:yn raters 

mnum vn»xm i vxn^ 

(86 : %mu 
31) ,S — 01V01100V0001011V000101000V0 

OVVllOOOOOOOOll- ,9 : 8 17-A f, S S d 

(L 

6 : ̂#0431) ,£ — OOlOOOVlOOlVOVOlOVOOOOO 

VOOVOOIVOOIVOOVV- ,S : -£££ S s d 

-yiip^rina Od *3--A>^O£ 

n v N a O0WSO2 n ^ (v N a ̂^[i^ig 

massing s : ^#[i43S) vNa?4,H-c^ ^ 

9 Z : ^SIi£0S ^0 Z.~ L 

g d) ^-0 0 g &£_% ^x^&2m^(D£ gd - (Lad) z 9<* a 

(f®ii<2>V N a.H [89L0] 

° (SB# .<*-v 8 P 8 ~ 17 P 8 v# 6 g 9 g 

SOS v09i/S^l7OOS V80U©|0S v<5 in A 8 I |SSB 

A) -MSIOSP:] S L (S - u ! I 1 n N) S-<H-A?02 

u^Eii Vi<#x&yMmcD?M6y<4ziAi 

aiARM£v<£s g d v?i0^n [Z.9L0] 

*2i±r$ 
mwiofi¥^Isl\? taw4MWM £v< Z^W'-L 
(mmm) *M§^ 

L LMO L n«¥ 

<8» 

(Z imwm [99L0] 

6CSI80/ZI0Zdf/X3d 99 0S6t80/£I0Z OAV 
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[0169] etc, 	p h AG—MDM 2 0)4iFtiit:.:80-Ct, ATM DM 2 0)-3,13 (M D 

M 2 '91  JRa) 7 — 1 2 5 77 Z /RIJN 61-sWAti, gEN*5 : 2 8 t:.-_,ENZ 

a) 7 Z i RgEN/J\ 6 1;1: WAX) 	— K-.DNA (g0i# 1-41  : 2 7 t:.--Ea 

07itagEN75\ 6 I's Z D N A) 	, u 2 o s Ono) c DNA74 151) - 75\ 6 

-FE 7°7 4 7 --t v 	CEI11, \ -C, 	P C R t:- -C titig l., tc 

MDM27A-7—K7°747—; 5' —AAGGATCCATGTGCA 

ATACCAACATGTCTGTACCTACTGATGGTGC-3' 

(g0i#1-4 : 9 9) 

MDM2 1)/-7°747—; 5' —TTCTCGAGTTAACCTG 

AGTCCGATGATTCCTGCTGATTG-3' 	(gOli# 1-41 : 1 

0 0) 

-t• l., -C, 	146 tt. tc ±P, rig' at 	B a m HiLxhoi t:.-_ ---c- -b)Jkfi 1.„ 	PI 1;$11 FR 

NATVI 1., tcp hAG—MCL i nke rt:.--4A -Za.'Ll,:.-_,t (,), 	phA 

G—MDM 2 	,f/Fti1 1, tc: 0  

[0170] ( 	̂a)itiR4A, Atrft:.-.31ffia.MaliNaARSEzrie3) 

pp62 (PB 1) —p 5 3L phAG —NADNA2L'C'pb-at.„ 	He 

L a S 3 gm:Aroil t -,.= Eau) 	aLFAeoat:.-_-c4A 1., AL-. 4A 1., ---c- 

75\ 6 2 4 Hira/t:.-_, 	±3,,tw,f-Yit 5-, 	0. 	1 9/..1.M 	Nut 	I 	i 	n-37Y-A- 

tLittEMENtirra 	1 . 	5 m I Att,, X07 1 53/i,:.-..g.y6wjatgif oto  

--0),1, ESJENCE-Alt, 	0. 	77 i,.i.M 	Nut I 	i n-3 eA-V-Ltc 

IRSJENCE-A 	1 . 	5 m I AFL, 	1 53,:.-Aftgsybyjitaiif Lk-. He 

07T64. 	8µM, 	1 2µM 	Nut I 	in-3 t:.-. --D o --C t -A% I., tc: . 14 

6 4-Lk-Aim 	4 2 3 (,:.:7T -  0 	tc_-, 	' I. (:.= --C Nut 	I 	i 	n-3A )J11 1., tc 

UN Vdif 1., tcg,Y6AC:.-.1-3 6f., gYOTA (-R--aPt) 07„ "TI 	,1,-[X 1,, 

Nut I 	i n —3 0)21.LOW477iLl.,tc. 14' 6 tt.tc*IiM 	4 2 4 t:.-- 

7 -c) 	1:4:8, 	>4 2 4 rri, 	X011t0EiNt:.)J1:11_,7-c Nut 	I 	i 	n-3 a) SE' M. 	7J 

1.„ YN6 —IY6A1* (-4T3) 	tc (,) 01YOTA0KOTI. (EigY6t)) 

71-c. 

am-) vn 
^n©e-u ! i i n N^ntransgfflrpi^x ^PZM VSP# 

yirzmzmmwb^ o-nqK^^W?Kl0S-u ! I inN 

^llI^KillO) (*H§^) v£^ilM9£^n£§lf^M 

^nD?sg^e-u ! i mNi:i^l# v-./£ °4^-ie 2 

i ̂ll^^iocrie-u ! I l nN wrl z I VIAI^8 >5110 

ftlMI L KHY I wg ' l ZMmWfM&'m 

u ! | inN I/MTU A -0 

°^n^si^M^n^s L ®-3r V^Y i ^ s • L %Mmm&%m~m 
?^e-u ! I 1 n N IAI71' 6 L "0 ^1^1017 3^ 

21Yi °--nY®xri¥^0ltlMI^¥^0S2iri L IM^ISiWe S ® 1 
0 H VH -^-HJW^-^ ^SIAIOIAI — OVM d ^ £ S d — (Lad) Z 9 d d 

(^atfgliaWYgi^s^ijaw vYlRi^®awM) [0^0] 
°^nfif^siAiaiAi-o 

V M d V1 ? 21 3 2 2 4- Yif-1 J 0>lu ! 10W-0VH d -^Iliifoa^S 

¥dnsnIMI vn»xni oqX^ i vxn^ 

(0 0 

L : -^#0431) ,£ — OIIVOIOOIOOIIVOIVOOOIOV 

OlOOVVllOVOOlOll- , 3 : -A>^o£X->/fi 2 IAI a IAI 

(6 6 : -^Sfi^SS) 

,S-001001V010V100V1010101V0VV00V1V 

VOOIOIVOOIVOOVV- ,S : -A>^o£.H -£££SIAiaiAI 

^nip^inyod *3—A>zio£2!i 

^s?-r^„/:>^VNao0Wso2n (v N a <2^ <5 ^04 Sigma) 

mvi-u z • ^sn^i) vNa?iH-c^ ><LCD 

1*21218 2 : ^SIi£0S 2 L~IG9l^/<^^ 

a IAI) G0 3l/Mai/M^-^ v?1iOSP21^(2)3l/Mai/M-OV M d v--/£ [69L0] 

6CSI80/ZI0Zdf/X3d Z9 0S6t80/£I0Z OAV 
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[0171] 4 2 3 1,:.:7J Ltc_liiiM75` 613)] 675\tSck -3 Vz., 	p62 	(PB1) 	—p53LA 

G—MDM2L VON 	6::_ftIR -,_ -ft Z L'IYOLTA75qffitg-t.tc_-. -t.  LT', PI 

—43.36:1-3 0 --C, 	p 5 3LMDM2LOMMEllt:=1,11-ZI3JJAALI (Nut I 

i n — 3) VANS' 1. 	RIM Oig t:.-__E AL:35 -ft tc_AiM, g. An A ( -Rai* ) l,  4 

e3m L, -c 0 < a.' LeftgEttt.tc: . 	7-z-_-  , 	>4 2 4 t:.-..71 L tc_AiM 75\ 6 HA 6 75\ tcl: 

ct -') t: . V,T3 	a) g. An 	OD g.YOT1. 6 13JJA Ali Val. I,: 1P# 1, ---C.  A 'P L tc. 

[0172] ( -A-rou 1 3 ) 

<'91 Nrm$H ,fiFiElla)ffl9> 

'AAR 1 1 Het:, *ftlE910)51e, 	51 	iONIV$H4lF)Ellt::_liAlYgl-S13E. 

.V. Ali a) I C 5 0 	5Atl-Z0)(,::_f1JJEIIT,Z75\E -3 75N, 	J-;t-F(,::_7j - a(,::_ -"C- 

iiT'E L, tc. 

[0173] ( .7°7-Z K ID N A OEM 

AT, *roil 2(ZEgoOphAG—MDM2LpFucc i—S/G2 

/ M 	Green —Hyg (Ama I gaamV3R-R-#11 ) LCE11 0, ta 

6:.:5izI-D --C, MAIJEttitiR 	G 4 1 8 EttitiR 	75\ 6/ \ 4 M=I7 4 :> J BE 

ttiti 	V:A_14 L tc p hAG—MDM2 	Hy g 	4/F11 1_,7-c: . 

[0174] (kifftMEN 04'F-1D 

Z:.-.., ME,Bp h AG—MDM2 	H y gL, 	R1 2 (ZEili3 O)p p 6 2 

(P B 1) — p 5 3LCHO—K 1 WiNTLict:.:4A L tc. 1:4:8, C H 0 — K 

1 KNEJN(,, 	1 0%F BS (EQU I TECH#) 	-'g -ZNUTR I E 

NT 	MIXTURE 	F-1 2 	HAM (SIGMA 	ALDR I CH# 

11 ) 	t:.-...-C*,IL,tc. 

[0175] -- L, --C, ME 7°7 zZ KDNACHO—K 1 UN 	6:.:4 A L, --c 75\ 6 24 

Hiralt:.-_, 	1 0 0 ,u, g /m I 	G 4 1 8 (f0YagAztkIVI) aVe 2 0 0 ,u, g 

/m I 	Hygromycin 	(nacaIai 	tesque#V 	-'g- 

Z if?, it t... 5z A L tc: . 	-t.  L --C , 	z.: a) *, it t:.-. -c — A rm ±3,,EI 1, --C t ,”A .D tc_A 

liN, 	FRYT-AfR51t::_ct t')*— 	1=1 — 	'IL I., tc . 

WO 2013/084950 68 PCT/JP2012/081539 

[0171] @2 3tC^Lfc^Jlfr£>0J^fr&J;9^ p62 ( P B 1 ) - p53^A 

G-MDM2 fUT, m 

p 5 3 ^MDM2 tOftKWmiZMt (Nut I 

i n — 3) mMW& (£l§rfr) 

** twF=!^ LTlN < £ £fril^3tl, >/<9M 

fr:fri£ L T ̂  < Z t tfWBZ tifc0 £tcs HI 2 4 L /c^Hfr £ 0J3 £ fr ft 

<fc 9 IZS miLTM^ L/Co 
[0172] (^»J13) 

<*>/<$ nr$fc^:wm<Dtftth9> 
^MJI i lie, *mx»i5feti\ 

mm(D I C 5 0£^t~£©fc:fl]ffl"C$£fr£9fr£s J^TtC^-r^;itCT 
MLfco 

[0173] (^7X5 KDNA011) 

5fc1% 1 2 eiEic© phAG-MDM2^pFucc i -S/G2 

/M Green — Hyg (Amalgaa m^fPJl^tlSO t AE!;£ 

4 1 8 It'ttmfc^fr b/W Vu *> > Bit 

M^C^L/cp h AG-MDM2 H y g£fF^L/c0 

[0174] 

fu§E P h AG-MDM 2 H ygi;, 1 2 tClESCD p p 6 2 

(P B 1 ) - P53^^CHO-KU«(:iAL/co &fc\ CHO-K 

1 1 0 % F B S (EQUITEC H*±§^) £ N U T R I E 

NT MIXTURE F- 1 2 HAM (SIGMA ALDR I CHft 

M) Cti^iL/co 

[0175] fLT, fu§E7°^X$ KD N A£C H 0-K 1 «^C»ALTfr£> 2 4 

10 0 ix g /m I G 4 1 8 RZf 2 OOjxg 

/ml Hygromycin (nacalai tesque ttiy) 

#t" fUT, 

\>mmRyk^&v%L-0n-y{k[stzo 
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[0176] ( 	IR4ANIIiNOARSEzrf3) 

442*— 	1=1— 	,fE i _, /LAN 	, *roil 1 6:.-_,EaopaLI760)51 

t:.-_-c, TA.t,1,tz-_-'1, II SO 21. a) Nut 	I 	i n-3 	(CALB I OCHE 

M#1) 	-.A-tiNEMENI-tiMi-a-r,i)11,:.=)J1:11_,, 	2 0 3riA (J 	,_/- 1, 

1_, tc c, 	ts 8, 	Nut 	I 	i n-3 ).,, 	0. 	2µM, 	0. 	3µM, 	0. 

6µM, 	0. 	9µM, 	1. 	6µM, 	2. 	6 µNA, 	4. 	3µM, 	7 . 	2µM, 

1 2. 	0µM, 	2 O. 	0 µ,NA(ZI-SZck -3 t:Eitill  L -CA)J11 Lit. 

[0177] tt.tIX-C, -A-AIN 1 1 6:.=.2a1051LITA00)516:-C, UN 	if 1,, 

r, i)14:80-C, gjOkintA6:.:A1 	ER1'41 1,, 	- - 4-t.T.11.0)g.Y6A1* 	i C Y 

E110 -CIIM 1,, 	1 UlliNWL-  (') a) g.YOT A a) WTI. 	At 	l„ 	Nut I 	in 

— 3 VAMAI.L 0)M134* 1, tc. 14' 6 tt. tc*IiM 	4 2 5 t:.:71 -. tS8, 

>4 2 5 r1=I, 	XatooNTLi-ct:.-..Am 1, tc: M AIJ 21. 	7i 1,, 	Y 011 l,—KHIEJN 	tc: (,) 0 
g. ,,,T, 	(-R--aPtK) aAtITI. (Eig.Y6 tl.) 	711_,, 	K v 1-6*;141_1411 	71 

. 	etc, 	NCO) K v I- t:.:11-  1, tc 7 4 v 5-  4 	t —1 ( ::: *A ) 6 	I go r 	(R 

) CE110-CAPfiLtc_liiiM71 -ta)TZ. 

[0178] >4 t:.=1, 7T -,_ tsoe, *roil 2 Hat:.-_, 	p62 (P B 1) —p53 EWA 
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[0189] HI 2 7 £>fr&cfc 9 (C, I /c Ba©lfe#^](:®l(: 

fsy, &§£BB<Dj5felZ£tit£s 

JkTfWi 2. 0) 5> y ; < $ M. (^J^-tfs p 5 0 $.£)<•'p 6 5 ) (D$^'KWM(DM%ttkj\' 

LT, M3(D$y;«?n I KBa) 

^ f§ 3 (2^ ^ ft ©fgiftM t» ̂ M^b-e 

[0190] (^»IJ16) 

1 2 > 

p 2 1 (t CDK4i;Cy c I i n D 1 £fr£&£^ 

fr^rllft! L, CI £frft] ̂ tlTl^'g) (LaBaer Jb, Ge 

nes Dev. N 1 9 9 7^4^1 0, 1 1#7§8 4 7~8 6 2^-i/ 

mm o tOT, frfr£^P 3Mtt©M/£lCd: ̂  CDK4^Cyc I 

i n D 1 £fr£&£^fr£J:oT{E£;*ft£fflJfeJiJ(0©iift (G 1 J(0frP> 

S (DWft) fr PI# 3 ft £ £ 1t>0£ b fr tC 4 o T IN £ 0 

[0191] ^«J14&OM 5 3ffifl0S& 

§ * > , \° /7 ff fr A, ̂  § *f£• fr <D M J$ * * fg ^ <£ ^ T *£ i±J'T? $ £ fr if 9 fr £ 
JU'~FIZ ̂ t "h >£ IZX Mlt U tz o 

[0192] (7°^X$ KD N A(Dmm) 

p p 6 2 (PB1) -CDK4, p h A G — p 2 1 $.£/ p C y c I i n D 

1ti% §^?Ge n b a n k7^t,>a :NP 000066. 1 N N 

P 0 0 0 3 8 0. 1 P 4 4 4 2 8 4. 1 X^fetS tlZ T 5 J ItIB 

^IJ^P— Kt~ •SDN A|B^!HcjS"3~$\ ^»yi 

T^L/co 
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[0193] 	(i3,,LmaiEna)3.14R4.A. KNEJNA.-ut, Atvet:.-AjEnotms) 

MEE .7°7-Z KDN A 	4.A -ZiiiMaliNL L -CH eLaS3UNCE110 

it. 	7-z-_-  , 	He L aS3 gjEnt, 	-A-roj 1 t:.-_,Eak,o5ILPimoat:.-_ ---cti,?, 

LA:. 	-,3_ 61,::, 	itt1R4A6:.-.1-31X-C6, 	8 r,)1.-t-,  iii — 	(n unc# 

11) a) 2 r, 	JI/t-,=H eLaS3VIEJN 7-VEL, 	-Z- (OWIEI t:, 	'AAR 1 t:EiY4 

0)51LFAa0)3 	6:.-_ -c, 	-Fgaca-).-ab-tt:.-_ T, 	./7 1 3 0 n g 0) .7°7-Z 

KDNA177:>J,!,it:Azi m, 1 cEpo ---c, 	HeLaS3VIEn6: 

4A L tc . 

pp62 (PB 1) —CDK4LphAG—p2 1 LpCyc I i nD 1 L 

oca-).-aty-t, 

pp62 (PB 1) —CDK4LphAG—p2 1 Lp hmKGC—MN ( 

Ama I gaamViR-R#11 ) Loca).-atyt (ts8, phmKGC—MN 

6, .7°7Z Kourie--;s-tztcv,:.-.)JuLtc) . 
[0194] ALT, 3.1,fRa.AL,---C75\ 6 2 411%11, 	4 °/0/7*)1/11.77 /1/5'L K • 

1) ggiglgimily (4% 	Paraformaldehyde 	P h o s p h a 

t e 	Buff e r 	So I u t 	i on, 	flilYagAzi#11) 	t:.-.., (,)22---e 

1 

[0195] 

53.124 UN 	t 1,, 	0. 	2% 	Tr i tonX— 1 00/PBST5 3• 

NUN)]* 	glE L tc 0) t , frE Cyc I i nD1 #n12tK ( 	A -R# E*t1r# 

3}95,Pff-TO 	4 il• g / M I CE11 ON 	 .t,•ff.D7-z-_-c, 	.t, L tc_161NtV-*' 

WM 1 6z..ENC,051L P100511,:.:. TVS Lk-. 14'6 tt.tc_liiiM 	4 2 8 1:=71 

-c, 

>42 8 t:.-..71 L tc_liiiM 75N 6 HA 6 75` I'S ck -3 t:, 	p62 	(PB 1 ) 	—CDK4L 

AG— p 2 1 L 	ftIR,-,3 -ft Z tc_'0---etVb.  < aMliNTHAIWS-Rai* (gi'YOLTA 

) 6tql,ts75\'D tc_- ,, 	L,75\ L„ 	p 6 2 	(PB1) —CDK4LAG— p 2 

1 Lt:.:11:1A., 	C y c 	I 	i 	n D 1 	t$1_101g6:ftIR,-,3_-fttc_-ta-a6-,:6, 	ME,NT-D 

3 214KMM,::-;05tS5AORTRiE*EgAlYgt:.-SjA_Z a.' L e -  - - C' 	, 

TOE 	IINt:.= -CHARgtSg YOLT A751RS -,3_ 41.k-  . -,3_ 66:C yc I 	i nD1 0), 

&.,--,t,a75\ 6, 	ES-,3_41.7-L- gs'YOLTAt::_tC yc I 	i nD1 7`E, 111_, -C 0 Z a.' 

WO 2013/084950 74 PCT/JP2012/081539 

[0193] 
fu§E7°^X$ VDNAZmAt&iSmmmt LTH e L a S 

tc o £tc, HeLaS3|fc MZtm<Dj5)t;t |W|*§(OT;£tCTi£ 

SL/co ^ 8 0 mJU-J1 -\» >A — (nunc}± 

§!*) ®2^ijK:HeLaS31MlU f©10C, HC§E*6 

miotic "C\ T§EfI<^t>t^C-C 30n g®7°^X$ 

KD N A£ h7>X7i!?i/a >§iS^ 1 M I H e L a S 3 

iAL/c„ 

p p 6 2 (P B 1 ) -CDK4^phAG-p2UpCyc I i n D 1 t 

(D%. 

p p 6 2 (P B 1 ) -CDK4^phAG-p2UphmKGC-MN ( 

A m a I g a a t CDfl^n" (&&, p hmKGC — MN 

7°^X$ L/c) o 

[0194] f LT, 2 40|^^N 4 %/^*JUA:PJU^L K • 

'J >ItlSSj/S (4% Paraformaldehyde Phospha 

te Buffer Solution, tCcfc USSt 

1 5^M|g£U 0. 2% Tr i tonX-1 OO/PBSt'5^ 

mmmm^mit^tco^, stcy c i i n D 1 
fift^F/rlSO 4^g/m I 7c0 

"To 

[0195] i2 8i:^LfcjgI)!)^^f))!)^«t9lC, p62 ( P B 1 ) -CDK4^ 

A G — p 2 1 

) LfrU p 6 2 (P B 1 ) -CDK4ihAG - p 2 

1 Cy c I i n D 1 tttci^aiZ^s fulE^-rP 

3mwmm[Z'&mt£mm(D%M%{t¥mm^zm\^z>zti?xi*, sts-r 
^CCyc I i n D 1 ©ft 

11113 ft y c I i n D 1 
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L t WO -,_ 41. tc . 

[0196] It -D --C, 'AAR 1 4 arf 1 5 6:.-..7i L tceMPlat:.-_, 	3 k12tK1,;t_hoVa12tK a) 

)f -Z:.-.1-30- Z5I/ONIEMIFJEll*ft13)](,:.-_„k .D --Cffl-C,Zz.: L75qC2 

t. tc: . 

[0197] etc, *RP] lz ct tt3S, moo) z-6:,c 	alg),9,  JioN (-Alm 1 4-E we 

1 56:.-.81,\Z6 	p 5 0 atie p 6 6. 	-A-AIN 1 6 t:.-.1-3o--CtC D K 4 arf p 2 

1) 	7`, 	-,3_ 6 t:.-.. 	I- 	Z 3•J 	(-AVM 1 41 	t 	1 	5 6:.-.1-3o ---C l, 	I 	K B a, 

ythiN 1 6 t:.:81,\ --(1Cyc I 	i nD1) 	A7,  v-a12tKu-v.,--cozL 

giutq'tzttiat:.-_, 	a.-a)ma), ,..7 F-Rar34g jioN-g-tiN 

1 oiu-a,9' 	i L r*-ifEl -zg.y ,9' 	at,` 	20) 

mt-a,9i i L L-CAM.:RIVS -ft, -1 /45 6 (,:.= c D N ARTR74 17 i) - 

/3 	- K -z,9imR,!,AgNi,:.-_ftIR-,3_-ftz a.- L t:.-_,t -Dz., 	g. An A 

RAJ'S, g.YOTAOftt • 511, gYOTAORIlaARIE) 	NT,L L, ME 

- Z3_1 I(a12tKa)** 	t 	V-- 	Z. 

[0198] etc, 'AAR 1 4 — 1 6 t:.:80-C71 L 7-c:A t•) , *ft HA (,:.= ck 413S, 	a* o) 
**t (AAIN 1 4Z1 5 I,:8 0 -C 6 	I K B a, -A-roj 1 6 I,: 8IXT 6 

Cyc I 	i nD1) oftm'Egy6)NAUIM:.-..1174*-e,, *0,0---Cti,Aft 

NM 	A L -T, MEVai2tKe$M11 -ZNINPPIJJA'DMEVa12tKel7t4A-Z 	I- 

1, 	L o -DttgliNeL-00Z=ItieV174* -Z a. L t --C' 	Z. 

[0199] ( -A-rou 1 7) 

<51 	/0K$H1'F),1110$ffl 1 3> 

*you 1 0 - 1 3 6:.-.7T Lt).. *ftliA6:.-.75\b\ ZgYOTAV416t1.e, 

,9i/oRrimmliFiElloAtNao -za.-LeHA 6 /3\(,:.-_ ,-s-,7-,-. It-,--c, 	* 

ftlE910,9' 	/0K134$1 ,W1,11a)ffl51(,:.-.1-3ki\ -c, 	*RIEIJIt::_b\b\ZgYOTA 

ay1Yt1.UIWTE,L L-c, $14,HE6:.-..M5ts7z iggpiT-Z -z z:Lt --e 

Z z:Legt -1 /435 tt,  Z . 	-- a' T, 	51 	NIV$H4/FlEll anfINR(,±,Cti,:.-.1.44 

- zz._- L e% 641.--CoZ 7Z JOMACEllotc_14, 1-:t-Ft:-71 - 51t::- -C 

"ff -D tc . 

WO 2013/084950 75 PCT/JP2012/081539 

[0196] »^IJ1 4&OM 31M±©I^0 

ff p^gsfFffl £ J: O T&ai'e $ £ d £ tfwm 

3tl/co 

[0197] s/c, (^fe0!J 1 4 

1 5 IZ&^TIZ p 5 O&t/p 6 5, 1 6 DK4Mp 2 

1) if, ZblZ (^»IJ1 4&OM I KBa, m 

MM 1 6^fcNlNTtiCyc I i n D 1 ) £#<^N LT^£ 

f§ 1 >/^ffJ ^ y^0%^^%2.o 

<>: LT«tCfgii3t^ 5f)(:cDNAM7'fy7lJ-

i^f£©fg£->^ ik%n&<»mfr<»mk) zmwtLs tuiE 
r&a^j (I^©MS?) zmm-ezzo 

[0198] ttcs ^»IJ1 4 ~ 1 *f£-fr0 

li/SH? (^»J1 4&OM I KBa, ^»IJ1 

C y c I i n D 1 ) 3\ 

b xm1^ ̂  /c«fr® LT t T? $ £o 
[0199] (^»J17) 

<*>A?ff*ls:fEffl©#fcai 1 3 > 

^MJ1 0~1 3i:^L/cI^ 

$yj^V%T^^W^O^,m$:fcVk~tZ>Zt1fmb-fr[Zt£-3tc0 * 

tTO /"Co 
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[0200] ts8, 	75\75NZFAIRt:.:1-31,\ZfflL Ltz-_- 0)6, 	S e c 5 '91  / J 7 	R 

a I B'91 NLO)$H4'FJEIITV'), 	Se c 5'91 /0K1, R a I 13'9' 

iONOGTP3tttiEMLtaff)11Zz:Le%641.--COZ (Mosk a I 

enko 	S 	6, 	Nat 	Cell 	Biol., 	2002*1), 	4 

, 1 '4, 	6 6— 7 2, —:'J 	01)g) 0 	Ra I B043tit3114c 	Ra I B 

(S 2 8 N) --e6 7c0)$H ,FFJEll 7531N L, 	Ra I 130)3MtM-VA12tK 	Ra I 

B 	(Q 7 2 L) 	""Ct±119t -ZZ:L71:1641:-C1,\Z 	(S h i p i t s i n 	M 

6, 	M o I 	Ce II 	B i o I. , 	2004*7), 	24S, 	13-q, 

5 7 4 6 — 5 7 5 6 ' — 	OM . :5 6t:, IF077 t -M-1 51 /0K--e 

ZR a 	I 	13 ,91 Nt:.-_ -"Dli\ --Cl,, 	-t. ODC75<i)1.-Z 1-()1/1E;3_4-1.Z a.' L 

[0201] (7°7 Z KDNAIDEM) 

(P 50)—A13 

Sec 5 ,9' Ji0No) 1 - 9 9 7:Z ingb5N6fSZliAti, gEN# 1-43  : 3 0 IZE 

am 7 Z iRge,MiP61-SWAX) tea - K-.DNA(ge,M#1-43  : 2 9 6:.=.2 

*iv-Imam/3\ 6 tSZDNA) 	HeLaS3 NINO) cDNA7 4 17 ') 

-75\ 6T27°74 7 — -t v k CEI10-C, 	P C R t::rtitigi 1., it 

Sec5771- 7—K7°7-17—; 5' —CCCGGATCCATGTCT 

CGATCACGACAACCC— 3' 	(gEN# 1-41  : 1 0 1 ) 

S e c 5 ')/-.7°7-(7-; 5' —GGGAAGCTTTTATTAG 

CCTATTTTCTCAGGTTTGAGTA-3' 	(:1O 

2) 

-t.  LT, 14' 6 tt.tc:±PAITZtt 	B a mH I LH i ndIllt:.=-Ct/ML, 	PI L;$1_1 

IRMA --C' VI L tc p p 6 2 	(PB1) —MCL i nke rt:.:4 -Za'Lt:.= 

ck t'), 	pp62 	(PB1) -Sec54/FlILL-0 tai, 	pp62 	(PB1 

) -Se c 5 (,, 	p62 	(P B 1) LS e c 5 WiE133 -91 KLIDA1-a,9' 

m.m ( I-  p 6 2 	(P B 1 ) —S e c 5_1 Lt f--Z) 	—K -4-Z0  

[0202] i-z-_-, 	p h AG—R a I B (WT) Offt,T.-..80-0, ATR a I B (ge, 

WO 2013/084950 76 PCT/JP2012/081539 

[0200] Lfc(Dtes Sec5^y/^Ii:R 

a I B Sec5^>/^I(iRa I B$y 

^cnoGT (Moska i 

enko S f), Nat Cell Biol. , 2002^1^ 4| 

, ^^s 6 6-7 2^-V mM) o Ra I Ra I B 

(S2 8N) Ra I Ra I 

B (Q7 2L) (S h i p i t s i n M 

M o I C e I I Biol. N 2004^7^ 24#, 1 3^ 

5 7 4 6-5 7 5 6^' #B§) 0 3 ̂  m? > t) -M* y^<? %Xtb 

•S R a I B^ ysSVMlZ-D^Xte, ^(DCMm1f^)\s^^4MtlStlZ>Z£ 

IZ&y, 

[0201] KDNA(DMU) 

p p 6 2 (P B 1 ) -Sec 5(DfFi^C£^-n^ %? S e c 5®-^ ( 

Sec 5 $yj^0M.(D 1 ~997$;i)!)^^m IB^S^ : 3 0 tC§E 

m,(D7< jw.mmfrbt£z>m.m ^ZI-K-TSDNA (IB^U#^: 2 9^§E 
i6®i^g|B^]fr£>&£ D N A) %s HeLaS3»0cDNA7<^7'J 

-fr^TIE7°^-r Y-ii'y PCRtCTi^§L/c 

Sec57^7-H77^7-; 5' -CCCGGATCCATGTCT 

CGAT CACGACAACCC — 3' (IB?U#-^ : 1 0 1 ) 

Sec 5 ; 5' -GGGAAGCTTTTATTAG 

2) 

f LT, f^Migt^BamH I t H i n d IIHCT^BIT U H M 

PIii«L/c p p 6 2 ( P B 1 ) -MCL i nke r izmAtZZ t iZ 

cfcy, p p 6 2 (P B 1 ) -Sec54#lLfc0 &fc\ PP62 (P B 1 

) -Sec5(t p 6 2 (P B 1 ) ^S e c 

yj^tn ( rP62 (P B 1 ) — S e c 5 J 

[0202] phAG-Ra I B (WT) ©fESSUcfclNT^ JtfRa I B (IB 
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M#1-41 : 3 2 6:.-_,Eili,o7z JOHEN75`61'SZ51 /0K) 	— K -Z D N 

A (gog#24 : 31 6::_gai1i,otkagEN75\ 6tSZDNA) 	, 	HeLaS3N1 

JEJNO)c D N A 74 17 ') —75\ 6 -F27°74 7 — -t V 	CE110 -C, 	P C R (Z-C 

til lig L, tc 

Ra I B7A-7—K7°747—; 5' —CCCGGATCCATGGCT 

GCCAACAAGAGTAAG— 3' 	(g0j#1-41  : 1 0 3) 

Ra I Bl)/-7°747—; 5' —GGGAAGCTTTTATCAT 

AGTAAGCAACATCTTTC-3' 	(gOli# 1-41 : 104) 

-t• L, -C, 	14 64-LittlrIgat 	BamH I LH i nd IIIt:::"Ct/Jkft L. 	17 1;$11 

FREFIATVI LitphAG—MCL i nke rt:.:t*AZ a.' L V: ct (,) , 	ph 

AG —Ra I B (WT) 	1lf,111.,tc_-,, ts8, 	p h AG —Ra I B (WT) 64  

, AG'91 /ONLR a 113'91JKLa)mt-a,9' m'N ( I- AG—R a 

I B (WT) J Ltft -Z) 	—1 -Zc. 

[0203] -,3_ 6 t:.-_, 	phAG—Ra I B 	(072L) 0)41F16 , 	phAG—Ra I B 

(WT) 	tkM-IL LT., AMA P4R3NitliAIMRA4A*v 	(AMA P 

(TM) 	Multi 	Site—directed 	Mutagenes 

i s 	K i t, 	Ama I g a am V3R-Rgitkp 	1,` Z, 	Ai710)10EllgAIEIAS 

t::_lt-D -C, 	-F2.7°74 7 — t:.= ck (') A.7A 	4A L AL- 

Ra I B (Q72L) 7°747—; 5' —CTGGACACCGCTGG 

GCTAGAGGACTACGCAGCCA-3' 	(gOli# 1-41 : 105) 

0 

[0204] 1:4;8, 	Ra I B (Q 7 2 L) '91  JR0)-7.z iggmulAgog#24 : 3 4 

1,:.:71 -c, etc, giA5' JiON —  K -Z D N AlOtiagaNgOli# 1-41  : 3 

3(,:.=7T -c, 	-,3_66:.=., 	p h AG—R a I B 	(07 2 L) 	(,, 	AG, 	iONL 

Ra I B (Q7 2 L) ,9'/ONLIDIU-aqiON ( [AG—Ra I B ( 

[ 0 2 0 5 ] 

07 2 L) J 	Ltf--Z) 	—1 -Zc, 

etc, 	phAG—Ra I B (S28N) 0)41F16 , 	phAG—Ra I B ( 

WT) 	tk3:1L L-C, 	AMA P (TM) 	Multi 	S i t e—d i re 

©j ! p - 9 1 ! s ! 1 I n IAI (IAI 1) dVIAIV 11508% (IM 

) 9 I ey-OVMCl (N 8 3 S) 3 I B y~3V 4 d v--/ £ [9020] 

(<24-^%a r (13Z.0 

) a I ey-ovj ) £-^$SO)^Si£V< £ (13Z.0) a I ®id 

:?M£v<£ov v?i (13Z.0) a i ey-ovMci vnci^ °4^-is 

£ : ^S[i43l^[i43lgmO)VNa£-M-l=^M£v<4^§ v--/£ °4^1 

17 £ : ^#[i43l 3:043111^ 6, (~l 3 Z. 0) a I ey \cp^ [17030] 
o 

(S0L= ̂#0431) ,£ — VOOOVOOOVlOVOOVOVlOO 

OOlOOOOVOVOOlO- , 3 i-A>^o£ (13Z.O) a I ey 

-ynY®^w^riTn-A>^o£2|i 
(i;t^tuJBB6 I BUJV V1 ! >j s ! 

s 0 u 0 6 e ; n^i p©io©jjp-©ijs ! i | n |/\| (|AI1) 

dVIAIV) H ^Y®W^W#^£3#l*d V IAI V (IM) 
a I ey-OVMCl "Tm^CO (-|£Z.O)aiey-0VMCl V21 <5 £ [£020] 

°£_M-IT (IM) a I 

ey-ovj ) M£v< £-^$SO)^Si£v< £a i E^I^/<^OV V 

£1 (IM) a I ey-OVMCl \cp^ (IM) a I ^-9V 

M d Vi rri^2<2:-£- Yif-1 J 8>lu ! 10W-0VH d -71 Kifoa^Sgsl 

nsnIMI vi»iiuiipu i H i H^ea^csiiip^r-yn^#* vxii 

(17 0 L : ̂#0431) ,£ — OlllOlVOVVOOVVlOV 

IVOlVllllOOVVOOO- , 3 : -A>^o£X->/fi a I ® id 

(SOL= -^#fi^3S) ,£ — OVVIOVOVVOVVOOO 

IOOOIVOOIVOOOOO- ,3 • ca i ey 

-yiiPif 

i:iyod nvNa o0§0 

icsn^H (vNaL S = ^#0431) v 

N a £-M — 1=3: (M£V< ££^^[143111^ $^0)2>2§-1 3 £ : %rm£ 

6CSI80/ZI0Zdf/X3d LL 0S6t80/£I0Z OAV 
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cted 	Mutagenesis 	KitCE110-C, 	A171010EIIFAHAS6: 

lt.D -C, TE.7°74 7 — t:.= ck t') A.7A 	4.A L AL- 

Ra I B (S28N) 7°747—; 5' —CAGCGGAGGCGTTG 

GCAAGAACGCCCTGACGCTTCAGTTCA-3' 	(gam 

#24: 1 06) o  

[0206] fcai, Ra I B (S 2 8N) '91  JRa)-7.z igggoAgoi#,4 : 36 

1,:.:71 -c, etc, giA5' JiON —  K -ZD N AlOtiagaNg0g#1-41  : 3 

56:.=.7j -c, 	p h AG—R a I B (S 2 8 N) (,, 	AG'iONLR a I B 

(S28N) ,9'JKL0)mt-a,9K ( I- AG—R a I B (S28N 

) J Lt fli -Z) 	— Kzc. 

[0207] (iiiitIVIINa)3.14R4A, At ve t:.-.. MIR 	4.A 	o) 

-F E 7° 7 	z KDNA CAL g-)- a I'D -ft t:.= -C 	iiim-al, tc:t a) 	, 'AAR 1 ice, 

ENC,1051L Plea)516:.-_ ---c, 	He L aS3VJEJN(Z/74ALtc_-

p p 62 (PB1) —Sec5LphAG—Ra I B (WT) LCD?).-a 

[0208] 

I'D -t.  

pp62 (PB1) —Sec5LphAG—Ra I B (Q72L) LCC 

pp62 (PB1) —Sec5LphAG—Ra I B (S28N) LCD 

pp62 (PB1) LphAG—Ra I B (WT) LO)cw-).-aty-tc, 

etc, ittfR4AUJIN0E,ItArtiN 1 t:.-_,E$S4051LP100511,::--Cf - 

- tc:  . 14 6 tt, tc_liiM 	>4 2 9 t:.=.7 	c, 	:35 6 I,: , 	KH IIN IR 11-3d 0 (7-Aii a 	Z a.' L 

CZ 	Z, 77— YSa41-1,10Alnt;,:> 	5 - L. (7J- 1) Ji 	f2'z, 	1 X 7 

1 —ARCEVA) 	Ellowjagy1,4,  L, tc  . 1416  4-td-c_11,iM 	4 3 0 t:.-..7. 

[ 0 2 0 9 ] 4 2 9 6:.-..7i I., tc_liiiMbN 613)1 6 /3\ ts 	-3 t:.-_, 	c 	iA'AiM)i. z I- 4 ) l. IL :35 4' t. tc 

R a 113 ,9' JiONtOiNINIrgt:=E1± -ztc_- 673, T3tMOR a I 13 ,9i/ON 

(R a I B 	(WT) ) 	ftIR,-,3_ .-ttc_- tgat:.=.1, , 	MiNtgiliEt:.:81,\ --CS e c 5 

51  JiONLOD$H1iFillt:.:HZgi'YOTA75qffitg-t.tz-_-. —, 	P 6 2 	( 

WO 2013/084950 78 PCT/JP2012/081539 

cted Mutagenesis Kit 

fciTs T§E7°^V-tCj;<<J^S£aiA Ltc 

Ra I B (S2 8N) 7°^V-; 5' -CAGCGGAGGCGTTG 

GCAAGAACGCCCT GACGCTT CAGTT CA — 3' (SB91J 

#§: 106)o 

[0206] Ra I B (S2 8N) * y/^0 $ J : 3 6 

Kt~ •SDN A©i|Ig|B^!]£:|B^!]#-§- : 3 

5^^-To phAG-Ra I B (S28N) AG^>/^I^Ra I B 

(S28N) ( TAG-Ra I B (S 2 8 N 

) J tbfoTZ) 
[0207] 

T§E7°^X$ h'DNA0ffl^tCTiiI^Lfct,0^ ^fe0!J 1 tC 

§Ei6<OT;£ £!!*§(£> H e L a S 3 BBIZ&4&X Lfc 

p p 6 2 ( P B 1 ) -Sec5^phAG-RalB (WT) £ GO* 

tot* 
p p 6 2 ( P B 1 ) -Sec5^phAG-RalB (Q72L) 10II 

p p 6 2 ( P B 1 ) -Sec5^phAG-RalB (S28N) t (0%I 

p p 6 2 (P B 1 ) ^phAG-Ra IB (WT) t GOfl^totto 

[0208] lZBdm<DJj%tmffi<DJjmzrfT 

itco % b tlfc|p^^:l§l 2 9 1$ blZs CI £: 

77-^71D;JI^J5I^71D1I«^X^A (tf'J 1X7 

1 —ARCEVA) £ffll«i£IX*§L/c0 ?#e>*l?d£^£^3 OlC^-To 

[0209] @2 C^frA;U$ K -f Mb 3 tltc 

Ra i Btyj^omzmmmzmfct&tczb, g»Ra i 
(Ra I B (WT) ) lWECB^TSec5 
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PB 1) —Sec 5 LAG—Ra I B 	(S28N) 	L 	j:kftIR,-; .-ttc_161Ent:.= 

8 kivrt, '44.16nA75qffl tg-LT, 443LR0DA t'J , 	Ra IB 0)43tftM-VA12tK 

Ra I B 	(S 2 8 N) 	--et, 	S e c 5 ,91JRLID$H ,fiFiE117'3%N 1_, --c 

	

kiN Z a.' L 75qt2 tq't tc: . etc, 	p62 (PB 1) — Sec 5 LAG — R a I 

B (Q 7 2L) 	j:kftIR,-;.-ttc_laINT1, 	p 6 2 	(P B 1 ) — Sec 5 LAG 

— R a I B (WT) 	j:kftIR,-;5 .-ttAlliNct t'J '43'.Y6t1. ON1.) ODIVivIYOT 

A i3q ffl :5 tt, 443LRODAt'J, 	R a I BoD3tft32Al2tK 	Ra I B (Q 7 2 L 

) --et, 	Sec 5 '91 	KLID$H4lF)ElletiCtl/to Z a.' Ltft2-,3_ tt.tc_- 

. 

[0210] i-z-_-, 	>4 3 01,::_71 L tc_liiiM 75` 6 13/1 6 75` 1:4: ck -3 l,:, 	p 6 2 	(P B 1) 	— S e 

c 5 L AG—R a I B (WT) L 	j:kftIR, L, tc_AJEJN (,:: 8 0--c, -Ra,f2tKens 

tt, tc: . 	4 3 0 6 : 7i I., tc_liiiMt, MINIR11-3d a) w-AiE, 	Z z.: L a) ---e 	Z ES 

cEp 0 tc_11,im --e 	z . It -D --c-, 	4 2 9 t:.-..71,7-c_liiMPlet:.-_, 	MINIRITIIE t:.-. 

80- ZT3t32 0) R a I B'9IJKL Se c 5 ,9' JiONLID$H ,fiFiEll, 

*ftlE91011,::_ck t,J$ffl--C,Zz.:Le'AI,I-,3_41.7-c_-. 

[0211] i-z-_-, 	>4 3 01,::_71 I., tc_liiM 75\ 6 13/1 6 75` 1:4: ck -3 I,: , 	p 6 2 	(P B 1) 	— S e 

c 5 LAG — Ra I B (Q 7 2L) L 	j:kftIR, L, tc_lajEn-e (, ct tj pm tc,:-Ra 

12tKoffm5IRs -,3_ tt.tc_-,, —, 	p62 	(PB 1) — Sec 5 LAG — Ra I 

B 	(S 2 8 N) 	L 	It RIR -,3_ -ft AL- MIN t:.-.. 8 1, \ ---C 1, 	"Rs al* en, 71 ;3_ 41.1:4; 75 \ -D AL- 

° 	It-D -r, 	4 2 9 t:.-..71,tc*IiMPlet::-, 	*ftlE910)516_ct -DZ., 	RaIB 	( 

S 2 8 N) 	(,:.:80•ZS e c 5 '91 	N L 10$14'FlEllanr;IN, 	atie, 	R a I 

B 	(Q 7 2 L) 	(,:.:80- Z 	i!,A$1a1'FlE110)±1htffiT ,Z a.' LerAlIttt.tc_-  

0 

[0212] c-A-rou 1 8) 

<5 JR$H4lF1,1110$ffl 1 4> 

M 1 7 Hat:, 	'91 	i 	N IV M 	'f'FlEllanfilN I,: ri44 -z a-  L e% 6 tt. 

--coz 7Z 	 .tom 	L;CF1,:.:71 - 511,:.-_ -"C"ff -D AL-. 

[0213] (7°7 	KDNA 0011.1) 

WO 2013/084950 79 PCT/JP2012/081539 

P B 1 ) -Sec5^AG-RalB (S28N) t 

fu$©®y, Ra I B©#;S'ii^Sft 

Ra I B (S2 8N) Vlt, S e c 5 * LT 

& Z t tl/co p 6 2 (PB1) — Se c 5i;AG - Ra I 

B (Q7 2L) ^l^tfc»-ettp6 2 (P B 1 ) -Sec5^AG 

-Ra I B (WT) (j£f]£) 

Wi7&<DmVs Ra I B©;Stti^Sft Ra I B (Q 7 2 L 

) S e c 

o 

[0210] El 3 0 p62 ( P B 1 ) -Se 

c5^AG-Ra I B (WT) £%#%%LLtcMMlZ£^T, 

isntco 03O(:^Lfcm, 

HI 2 9 L/ci|p^|W|^itCN 

fc(^g»Ra I B^>/^IiSe c 

© 15 iZ J; y ^ft T? $ £ d t if ̂ SE 3 ft tc0 

[0211] S/c, i3 0i:^LfcjgI)!)^^f))!)^«t9lC, p 6 2 ( P B 1 ) -Se 

c5^AG-Ra I B (Q72L) ySH^&zxn 

WmtJ&ifWimZ tl/co p 6 2 (P B 1 ) -Sec5^AG-Ra I 

B (S2 8N) 

o Xs M 2 9 L/ci|p^ |W|^itCN ^%Bft(Dj5/t;l/Z<k.-oXs Ra I B ( 

S2 8N) S e c 5 ^ Ra I 

B (Q7 2L) 

o 

[0212] (^»J18) 

<*>/<$ n^wmotfuh 1 4 > 
^»J1 711^^, 

Tl^ T7 $ J tc0 

[0213] (^7X5 KDNA011) 
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pp62 (PB 1) —p53 	W23L6, *you 1 2 t: 2 iy, a) p p 6 2 

( P B 1) — p 5 3 6:.--g0g# 1-4 : 1 5 9 t:.-..ENCODitagaN (5 	̀—ACAT 

TTTCAGACCTATTGAAACTACTTCCTGAAAACAA 

CG T-3' ) 75`67`SZ .7°7-( 7 — CE11 O. -ArOli 1 7 6:.-..Ei1t,0)51LP10 

07516:.-.. --CRA4A -Z a'. Li,: ck 1' ) ,1701 Lk-. 

[0214] ts8, 	p 5 30)2 31i10)7Z /OW p 5 3 LMDM2 L 19)$1afflEllYT-53 

'IA t:11M L , 	:35 6I,  , 	p 5 3 t:.= 8 ld-  Z 	I-  W 2 3 L i 	RA61,A$H4lFlElli,',1 

.-tZA.7AL 1,--C%641,--Ck,\Z (ceZ ond I o 	SC, 	B i oche 

mist ry., 	2006*10)3E1, 	45 	, 	39 1-4, 	1 1945-1 

1 9 5 7 '— 	e) . 

[0215] (iiiiIIVIEJNODitiR4A, Attie t:.:311R4AVIEJNOARS) 

-AWN 1 1,:.:ENC,051LP100)511,:.= -C, -F27°7 Z Z KDNA OKLW-)-a 

tytt:.-_-cima Ltz-_- tOVONt:AA L, 	A KH IIN 	IR ,1 I., tc: . 14'6 'LAS 

Ai m 	>4 3 1 6:---7 -c. 

pp62 (PB 1) —p 5 3Lp hAG—MDM2L0)mag).-ab-to 

pp62 (PB 1) —p 5 3 	W23L 	LphAG—MDM2LOA7-).-a 

t)-to 

[0216] >4 3 1 1,:.:71 l., tc_liiiM75\ 6 HA 6 75` I'S ck -3 V:, 	p62 	(PB1) 	—p53LA 

G — MDM2L 	ARM I., PLAN T 6Mt-  le: g.  " ,
"T" 	(-Rai* a) ffm etR, 

,1 -,3_ 4- t, tc: (4*, 	i ''.t.)1.) 0 	— , 	p62 	(PB1) 	— p53 	W23L 

LAG — MDM2 L 	j:kftIR,-,3 -fttc_leiNt::_t -R -E`cf2tKeIRStql.1::75\ - D It (4 

*, 	/-)1.) 	0  

[0217] It .D --C-. 	'AAR 1 7 EzVe 1 8 6:.-..71 -At'), 	*ftlE9105' JiONIV$H4/FlEll 

07ffl516:.-.1-31iv-c, *ftlE911,:b\b\ZgYOTVA/Y6t1.UML 1,Z, $H 

4/FlEllt:=A5ts77 -Z iRFAtl-Zz._'.Le---e,Zz._'.Lt13)1675\t::_ts-Dtc_-0 li 

lz, 	*ftlE910511;:ck -D -C, 	51 JiONIV$14'FlElIODYT-t:.--AAtt.tc_- _h 

---egiA$H4lHEllor),Rffl -Z z: L t:.-..ct t,), 	wig tallEt: 	i!,A$1afF)Ell t:.-.. 

r44 1, --C kiNZ 7 Z inWit -Z z:Le- Zo 	-7`st-)t, 777=*-t., 

WO 2013/084950 80 PCT/JP2012/081539 

p p 6 2 ( P B 1 ) — p 5 3 W 2 3 L 1 2 tClEic© p p 6 2 

( P B 1 ) - p 5 3 : 1 5 9 lC§E*6©i&SBB?!] (5 A C A T 

TTTCAGACCT ATTGAAACT ACTTCCTGAAAACAA 

cGT — 3' ) 7 iztmoji&tmffi 

[0214] p5 3<D2 3tiL<D7$;mZp5 3£MDM2£<DfeKWmftW& 
mztiLWLs P53rw23Lj ^mmwm 
§13 £ |£S £: LT^n (jfcitfiZ ondlo SCN Bioche 

mistry. N 2006^10^3 0, 45#, 3 9^ 11945-1 

1 9 5 7^-y#B§) 0 

[0215] (iSSlSS^OlfefiA, MOHCmfc^A«©ilH) 

izze,m<Di5fe£mffi<Di5mzz, TIE7°^X$ KDNA®^ 
^mmzmmLtco m^ntc 

3 1 

p p 6 2 (P B 1 ) - P53hphAG-MDM2^ 

p p 6 2 ( P B 1 ) — p 5 3 W 2 3 L £ p h A G — M D M 2 £ 

fot!:o 

[0216] 0 3 p 6 2 ( P B 1 ) - p53^A 

G-MDM2£%&m%Ltcmmzimmizmmw& frii 
mzntc (H^ o ~15. P 6 2 ( P B 1 ) — p 5 3 W2 3 L 

i:AG-MDM2i: fc (HI 

[0217] ^»JI 7&m 

(Dfo&i5feiz&^-c, *%mzfrfr&&%%w&(D&%im^im£Lz, *@ 
KwmizmwftTs.sm*mfet&z.£t><'ei*2>z.£*>wt>iMzt£?tzo 
iz, *%m(Di5}t;iz£-oz, ty^tnmmmmonmiz^mzAntc± 
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5' 

	1g)'91 /K_RA4.A5IL*ftlE911051L 	*f[a.)--al--)-tz a.- Lt:.-_,t (,), 

JO N$H1iFJEllt:.-.A5tsg3Iii (7J ,y I- 	7J1' ,y H 	, 4-rgt:Ein.: 

[0218] 

i'KlEbl$HfF1,11105ttatie5117fiTgl,:.-.. -A-HilEAlgilitl-Z 

(*roil 9) 

<,9' JioNrim$H ,fiFilla)ffl 1 5 > 

443LROA ('). 	*50)10)51 /0K134$11/FlE110)ffla6:.-.1-3k,\ --c6, 	,9' 

a.' LeUiR--e 

Z a L e7i :St t. tc . -- z: ---e, *RIE1)10510Ello-C, NiNioDilItt a) 

J-)1/1R3tegliint:.- R1n-Ze, Ai 	‘J-)14:.-..Ft‘,4 1_, --Cftt -Z 5' Jig 

NIEbl$H4lF1,11_l_;--Cffl-- ZiJNE)/3\igitNI.,tcc. 

[0219] 	-7̀,0--)t, 	*ittNt:.:80--Cffl -,-ML Ltc, iONIEMH ,fifiEllt, 	t)i, 

pia ')i (Ca I mod u I 	i n) LZA- J ---ff2 	(myos 

in 	I 	ight 	chain 	kinase 	2) of,E133A0j (m 1 3 

7° 	K, 	M1 3 p e p t 	i d e) 	LO)$11/HEIIT ('), 	giA#11/HE116, 	G'91  

iONI:kiR.''-g-'14K (G PC R) iP) t 	K 	... '-h's'- I., tc: MU:: t l; Z UN 	t 

)1/1A-f7J- S'1.0-31kints±7-1 (-ttK)4 ,y -t-.,-) tut‘,41,--C 

ft± -z z.: Lep] 675\ t:.-_,-,1',.D ---coz 	(M i y awa k i 	A 	6, 	Nat u 

re, 	1 99 7*8)28E1, 	3884, 	6645 1-4, 	882-88 7, — 

	

OM . 	-t.  z: --e, 	114,E$H4lF1,11_ UT', 	NiNi 	t )1/1.,. 4 7 	&E'l. 

ogliintskfEffl -Z zi• Le-- ZiJNE)/3\, 	J-;t-Ft:71 - 511,:.-_ --Citt: 

N Lk-. 	14' 6 41.7-c_liiM 	>4 3 2 6:.-..71 -. 

[0220] (7°7 Z KDN A Minn 

pCa I mod u I i n-h A GOA/FM.:80-0, ATC a Imo du 

I i n (gog#24 : 38 :Eili3O)7Z JOHEN75\ 6tsZ ,9' .iioN) 	- 

K -  zDN A (gog#24 : 3 7 t::_gaaviziagoo5N 6 tsZ DNA) 	He 

L a S3UNO)c D N A74 17 1) —75\ 6 -F2.7°74 7--tV ICE111)\ -C, 

PCR t: -c ±P, lig 1, tc 

Ca I mod u I i n7A-7—K7°747—; 5' —TTGGATCCG 

WO 2013/084950 81 PCT/JP2012/081539 

(** K) £, $Eftizmmz&m 

[0218] (^»J19) 

c^yj^^nmmmmo^ih 1 5> 

ZZttfrnZtitzo »l*l©l*l£14a^>^ 

? n P^ISM £® i; r&ai-c $ a fr *f 9 fr zum. u fcG 
[0219] ^JU 

^E^ZL'JV (Ca Imodu I i n) :> j~ — if 2 (myos 

in light chain kinase 2) CDn|3^IB^[] (M 1 3^ 

7°^ K\ M 1 3 p e p t i d e) £ mmWmZfo y, G *? 
yj^onm^mw (GPCR) tfijxy\:*&&[stzmz£.\;2>Mmtot} 

(iztiy KP< y-tz>y>-) tcj^LT 

£ il ilfrB^ ̂ frU^CoTU?) (M i y a wa k i A £>, N a t u 

re, 1997^8^28 0, 388#, 6 6 4 5^, 8 8 2-8 8 7^-

v mm o 
Z> z: tifx^ £frif 9 fr£, J-M"Rc^"t;fr;£tcT§iS 

I^L/Co t#£>ti/c^H£li|3 2 tc^-To 

[0220] (7°^ X $ K D N A ©il) 

pCa Imodu I i n - h AG CDfEl^tCfc St if C a I m o d u 

I i n (IB^U#-§-: 3 8 tClEicCDT7^ 7 ItlB^lJfr £^ yj^OW) £=l — 

Kt^DNA (BB?!l#^ : 3 7£§E*6©^gBB?!Ifr'3&.SDN A) He 

L a S 3 $[|#UCD c DN A7-f ^7 'J —fr £>T§E7~7 — iz y K 

P C R tCTi^S Lfz 

Ca Imodu I i n 7 7 — Kl/^'f 7- ; 5' —TTGGATCCG 
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CCACCATGGACCAACTGACAGAAGAGCAGATTGC 

—3' 	(goi#24 : 1 0 7) 

Ca I modul in 1)/-7°7-(7—; 5' —AAGAATTCCC 

CTTTGCTGTCATCATTTGTACAAACTCTTC-3' 

(g0j#1-41  : 1 08) 

-t• L, --C" , 	14 6 41.7-c±P, ['Gat 	B a mH 	I LE c 0 R i t:.-. ---C t/Jkft 1, , 	PI 1.; $11 

FREFIATVI Ltcp h AG—MN L i nker t:.--t*AZ a.' L lz ,:t (,) , 	pC 

a I mod u I 	in—hAG4'FIlLtz-_- .":4:8, 	pCa I mod u I 	i n— 

[0221] 

h AG(,, 	Ca I mo du I 	i 11,9' M'KLAG'91  JioNLa)im-a,9' 

i' 	( [Ca I mod u I 	i n—AG_I 	L, 	Z)-1 -Z,, 

/-z-_-, 	pM1 3pept ide—p62 	(PB1) OfFM.: 8 kivr 1, , A 

Tmyosin 	I 	ight 	chain 	kinase20)-3,13(myo 

sin 	light 	chain 	kinase2,9'/ON0)566-5 

917Z i Ot03\ 6ts WAX, gEN* 1-41  : 4 ot:.-_,Eam7z i Rg01_1/3\ 6ts Z 

W) 	i— K -ZDNA (guij#24 : 39 6:.-_,Eamitagod75\ 6 tSZDN 

A) 	, HeLaS3WEJNO)c DNA74 171)-75\6-F27°74 7 - 't V 

CE111,\Z, 	P C IR t:.= ---C trig' L, it 

M1 3, K7A-7—K7°747—; 5' —TTGGATCCGCCA 

CCATGAAGAGGCGCTGGAAGAAAAACTTCATTGC 

—3' 	(g0j#-4 : 1 09) 

M1 3, K')/-7°7-(7—; 5' —CCGAATTCCCCAG 

TGCCCCGGAGCTGGAGATCTTCTTG-3' 	(gog#24 

: 	1 	1 	0) 

-t. 1, Z, 	14 6 tt. tc ±P, ['Gat 	B a mH I LE c 0 R i t:.-. ---C t/Jkft l,, 	PI 1.; $11 

IRMA ---e VIOL-  p p 6 2 	(P B1) —MN Li nker (,::_t*AZ a.' L t:.-.. 

ct (,) , 	pM13pept 	ide—p62 	(PB1) 	9/FIli.,7-c_-,, 	ts 8 , 	pM 

13pept ide—p62 	(PB1)6, 	M13 .7° KLp62 	(PB 

1) LigAt-aqi 	( [M1 3pept ide—p62 	(PB1) _I L 

WO 2013/084950 82 PCT/JP2012/081539 

CCACCAT GGACCAACT GACAGAAGAGCAGATT GC 

-3' : 1 0 7) 

C a I m o d u I in 'JA-X7°^V- ;5' -AAGAATTCCC 

(IB^#^ : 1 0 8) 

fLT, if>Mra^BamH I^EcoRI m VU 

PIiI«L/c phAG-MNL i nke r lzm\t Z> H t iZ J; y% p C 

a Imodu I in — h A G L/c0 pCa Imodu I i n — 

hAGti, C a Imodu I in $ AG$ t<DMa$ > 

( TCa Imodu I i n-AGj £=fe,#Ft~£>) £ =I — Kt~ £>o 

[0221] S/c, p M 1 3 p e p t ide-p62 (P B 1 ) ft 

"^"myosin I ight chain kinase2 0 — p|3 (m y o 

sin I ight chain k i n a s e 2^>/^|05 6 6~5 

9 1 ~7 $ J ^ : 4 0 tCHES© T7 $ y ^ ̂ •2) 

IM) £=l—K"t£DNA (IB^J#^ : 3 9tC§Ei6©±^g|B^]fr^&£DN 

A) H e L a S 3 $[|#UCD c D N A =j 'J — fr £>T§E70;7^f V — iz y 

PCRtCTi^§L/c 

M 1 3^7°^ K7*7- K7°^^V- ; 5' -TTGGATCCGCCA 

CCATGAAGAGGCGCTGGAAGAAAAACTTCATTGC 

-3' (IB?y#^:109) 

M 1 3^7°^ K'JA'—X 7°^^V— ; 5 ' -CCGAATTCCCCAG 

TGCCCCGGAGCTGGAGATCTTCTTG — 3' (IB^J#^ 

: 1 1 0) 

fUT, ff)Mra^BamH I^EcoRI tCT«U H M 

PMitilLfc p p 6 2 ( P B 1 ) -MNL i nke r IZffiXtZZ t iZ 

J: y, p M 1 3 p e p t ide-p62 ( P B 1 ) %W$kLtc0 &fc\ P M 

1 3 p e p t i d e — p 6 2 (P B 1 ) M13^7°5lK^p62 (PB 

1 ) ( TM13pept i de-p62 (P B 1 ) J t 



-__'1ElEfdi6E105' 	'Qs?'-:“- 	'1  .2.1*13#":21$4go-T-M5Ear-1 (EMIY) EM 

Fl$w5m0,/K 4,C0 —S-t44,'.3-*SflTD-c-1-21EIEldh, E1*VEIN0.1  

K4, 	'T1.)-‘1R-21WMWDEIEN4EIMMOIK4'Wi,'S'45,'-}----1.- 9 

8 -17 6 6 0 / 9 0 0 3 WNilqial 1 	' ..- L 3 3 L L 0 / 0 0 0 3 WNilqial i 

<9 L M*ODEIEN4E1*VEINOIK 4> 

(0 3 11 	t)[EU] 

	

°D.r45,1%R.:2si__EIEW-21„4K=— ri 	-2bri4vm*cozgacoczi.c/ 

	

vr-Koti Kg ri -K5EINS-Rs_74W0(-„4 	'451 (2W 'V)1( - 4 	S 

[WE 

4s.p.5,1T4EIEN,6EK,Elg4,fK 4, 	'T1=1c:75cl 	',)_->c/R2S-M*%ElEf 

dJ'H*LiElA O. IK 44"-f EklE —MOS* 'czi \c/WWD 6 L i10-fit 0 2 	:-.'- 

v 4ii(c( S_UT:21EAIE— 'ri ID -_-_Iwor-,4 	coczi.c./-40141 L H 	' 

ri T -21R 2 S_ElEfli*WM*ODEIEldh, E1*LEIIMOIK 4CDEWS* '2c-Wi; [173301 

°D./1 	WT'l 	(*J''.3--U-) 

"MIGC'WeT1-21*;(4 0 617 	'0V-21J_ 16COVVV: -1 )- v7 6 <1(C(M5fin '1 .c,/ 

'1 	° '-'-/ '4 i'c- g'i OliMIKD 44:3-U- CD R 	( L El d) 	3 9d-0 p !i.dadEL 

VN 	'4 i',-M*OT4C0'#'IVIC'We 'T1:29afii 0 6 czi 4 21 r_li(qi t 	ri 	•>c/ 

zy‘12.112.18W-21M5EINTIev—u ! 	I n pow I u 0 	'TILItirlM' 	( 

[HU] au!itiuls!H).1K,c( ri 	'I-) (-1sf:f.c,tc:i ErEic:i.c.,/wt,r-v-i iLl'1 3 8 76 

°S 0 ..1 c Tr21.c,tc,-.1 EIEW R 2 S _MI*0-1 R .1 c: g ri co— 4,  c4 4 1 L H 

MiLCoOdeS02/1.614%:2151EINESuiGH 	'flau!iuuls! 

H 	'R'sf: 	°D.V1%,14#4a1V:ffe=21EInElg '1 1--W 	(i-ZRWItkUVIU 'G 

U!LUU1S! H) /„4Y 	WI 0 0 3 	')--/ a- °D-V1YW:215EINE S 

u 1 G H 	'.2.-21WOOL'IRWCort22-21 L 110-fit '1 '.3-E,W,tR ( L 8 

d) 	39d — G P ! 	1- d od 8 LVNdROVI-1 — u ! 	I n pow 1 uod 

(ANco5EINYW),Vil-2bCi4V '1(W),VilCoN/5EIRMI4T) [3330] 

°S1 — L 	(S-% 

6£SI80/ZIOZdf/I3d 
	

68 
	

0S61780/CIOZ OM 

WO 2013/084950 83 PCT/JP2012/081539 

£=l — Kt~§0 

[0222] 

pCalmodul in — hAGi;pM13pept i d e — p 6 2 (P 

B 1 ) tttmi;Fb1=rU 1 H e L a 

S 3 Ltc0 fUT, 200/j.M (H i stami n 

eN ttmnLs H 
i s t a m i n e It HeLaS3 $|$U iZ t LTl^G PC R© 1 S 

H 1 b-tz7°^-0'J Kt LTmffetZZttfBRbtiHZtji^T^Zo 

[0223] HI 3 2 IZTF £>fr&cfc 9 iZs 'J JJy K (Hi stami ne 

) Ca I mod u I i n — A G LT#^ LTl^/c 

fr\ U£>K£^JPLTfr^9 0#^c&, i^f£©fg£fr*£di3ti, M 

13pept i d e — p 6 2 (PB1) t(D^iiW(D:j&J$1fWM^tLtc0 L 

frU MMntiJ^VAjXymmofeTlZft^ 4 9 0#^C&i^f£ 
(£l§rfr) &m&Ltz„ 

[0224] 

, H 1 biz7°^—yN —A 

-f J >)f Jt 0^0#)ilfr BS b fr tc &o7c0 

[0225] ttz, :©»n 9©m^ 

t> y K p< v iz > Vv — =f COl^lSttlll^, §£iz ^ > K p< y iz y Vv —#fr^M* 

#> K^©^PI3 

fr £ ©$y;i£©*£tJHMOHc x 'J--y T? $ z> z. 11, ti/cG 

[0226] (^»J2 0) 

1 6 > 

S^Mfi 2000/01 7 2 2 1^, g^Mfi 2006/09948 

^<pnrmmwmiz^^x^[:^m^w^mt^-y5(D^yy«pn^m 
W (AiW) lzmmftO)^feO)v%i$,lz&M[sT LSotz/sbs 
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SNINIVAIITTO)ffle- 	tcl: 13\ -D tc. 	Lb` 1,, *ft 1E1)10 ,9' 	IE,,1 

$H4iFiElla)fflat, 	$14'FlEllLtc_-tgat:.-..F.LU') 	a-Loigt:.-..glAnA 	(-R--a*K 

Uf -Zt.c_- 6-e5, 	Ita)5175' -Zilqi!Erill'AAVI'45A- Z a' L75';141J 

tql.Z. -t- aC, *RIEIJIt::_,:t -D -C, wim0)1Eswatpu.-..80-cm1Fnl0 

$ffle--e,z75\e-375N, 	J-;t-Ft:.-.. 7 - 51t:.-_-cmiot.,tc_-. 

[0227] (7.7.-.z KDNAogen 

pmTOR (FRB 	d oma i n) —AG N L S Offrk.U.:80-Ct, A 

TAGNLS311RpNP—AG (Ama I g a amV3R-R-#,TO 75\6, 

-FE 7°7 4 7 — -t v 	1,\Z,CE11 	P C R t:- -Ctitig L it 

AGNLS7A- 7—K7°747—; 5' —AAACCGGTATGGTG 

AGTGTGATTAAACCAGAG-3' 	(gOli#-=4: 111) 

AGNLS 1)/-7°747—; 5' —AATCTAGATTATTTA 

TCCTTTTCCTTTTTACTCTTCTTCTTAGCTACTT 

C-3' 	(gog#24 : 1 1 2 ) 

-t.  L Z, 	1'4 6 tt. tc: ±16, rig' at 	Age I LX b a I (,:.= -C t/Jkft L, 	PI 1.; $11 MN 

„TV1 1,-"C h A GqtAt/J t') ffl Lk-  p mTOR (FRB 	d oma i n) 

—hAGt::_t*AZZ:Lt::_ct t,), 	pmTOR 	(FRB 	d oma i n) —A 

GNLSfir.I.11_,AL- c, 18:8, 	pmTOR 	(FRB 	d oma i n) —AGN 

LS(,, mTOR (FRB 	d oma i n) LAG'iONLI<E, /±:> 

j-)l. (N L S) L75\ 61-sZa-aq 	( fmTOR (FRB 	d oma 

i n) —AGN L S _I Ltft -Z) 	— K -Z,, etc, mTOR (FRB 

d oma i n) —AGNLSt, mTOR (FRB 	d oma i n) —A 

0 

[0228] etc, 	p p 62 	(PB1) —HR a s 0)4'FIlt: 8 0 -C 1, , ATHRas'91  

Ji'ON—K -ZDNA ., He L aS3UNO)c DNA7417 1)- 

75 \ O,  -F27°7 4 7 — -t v I- CE11 1,\ tc P C R V: --C-  li Ilig 1, , 14 6 tt. tc *Nat 

EcoR ILXho 	I (,:::-C -b/J kft L, tc 

WO 2013/084950 84 PCT/JP2012/081539 

(£i=rfr 
) mmtztctos zztfr^>u 
3*l£0 tZZ\ *%miZ£?Ts 

ft frT? $ £ fr if 9 fr £, J-M~F iz Us t JD ;£ iz X Ui$ L tc 0 

[0227] (7°^ X $ K D N A (DMM) 

pmTOR (FRB domain) -AGN L SfDWWZ&^Xtes % 

f A G N L Slfef^: pNP — AG (Ama I gaa m^fPg^ttlgO fr £>% 

T§E7°^-f V--tz>> PCRtCTi^§L/c 

AGNLS7^7-K^7^7- ; 5' —AAACCGGT ATGGTG 

AGTGTGATT AAACCAGAG — 3' (IB^US^ : 1 1 1 ) 

AGNLS'J/I'-X^^T-; 5' -AATCTAGATTATTTA 

C — 3 ' : 1 1 2) 

fUT, f^tl/c^iii^Age I^Xba ItCTWU H i;«|# 

LT h A lJ t£i L/C pmTOR (FRB doma i n) 

— h A G tCjif A~3~ •§> Z. t. tC cfc lJ N pmTOR (FRB doma i n) —A 

G N L S Ltc0 &fc\ pmTOR (FRB doma in) -AGN 

LStt, mTOR (FRB domain) ^ AG $ >s<? Mt&mfcis 7' 

j-JIs (N L S) ( TmTOR (FRB doma 

i n) -AGNLSJ mTOR (FRB 

doma i n) — A G N L S tiN mTOR (FRB doma i n) —A 

o 

[0228] %tc, p p 6 2 ( P B 1 ) - H R a s (DftmiZ&^Z&s %t HRas^ 

W^M^3-h*t5DNA^ H e L a S3*0c DNA^-f 7^ 'J — 

fr<^ T§E7°^ V—tz-> h^ffll^cPC RtCTi^SU mbtitcm^m.% 
^EcoRI^Xhol tCTt^lfrL/c 
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HR a s771- 7—K7'747—; 5' —AAGAATTCGATGACG 

GAATATAAGCTGGTGGTGGTGGGCGCCGTCGGTG 

TGGGCAAGAGTGC-3' 	(g0g# 1-41 : 1 1 3) 

HR a si)/-7°747—; 5' —TTCTCGAGACCTCCGG 

AGACGTTCAGCTTCCGCAGCTTGTGCTGCCGGAT 

[0229] 

CTCACGCACCAAC-3' 	(g0g# 1-41 : 1 1 4) c, 

-,3_ 6(Z, 	K R a s '91  JiONFIEA0)7°1,=)1,1EgOA, -F,E.7°7 4 7 — -t 

V 	CEH I,\ tc P C R t:.= C tifig 1, , 	14' 6 tt. tc: ±P, rhilli at 	Xho 	I LN o t 	I (,:.= 

-C -b)Jkft Lk- 

KR a s771- 7—K7'747—; 5' —AACTCGAGAAGATGA 

GCAAAGATGGTAAAAAGAAGAAAAAGAAGTCAAA 

GACAAAGTGTG-3' 	(g0g# 1-41 : 1 1 5) 

KR a si)/-7°747—; 5' —TTGCGGCCGCTTACAT 

AATTACACACTTTGTCTTTGACTTCTTTTTCTTC 

[0230] 

TTTTTACCAT-3' 	(g0j# 1-41  : 1 1 6) c, 

-Z.  L -C, 	Z.:Oct -3 t:.:0111  1, tc ME 2 f20) D N A kfiA- 	, 	E c o R I LN o 

t 	I t:.= -C VI L, tc p p 6 2 	(PB1) 	—MCL i n k e rt::_t*AZ a.' L t:.-. 

ct (,) , 	p p6 2 	(PB1) 	—HR a s 	(W T ) 	,f/Fla,tz-_- ,, 

[0231] -,3_ 6 1,  : , kl * 3t ft M-V A 12tv-e 	ZHR a sL p 6 2 (PB1) Lora -ag 

i— -Z p p 6 2 	(PB1) — HRas0)1iFtlt, 	pp62 	( 

PB1) —HRas (WT) 	tk32L L -c, AMA P4R3MaliA0/gA4 

A*v 1,  (AMAP (TM) 	Multi 	Site—di rected 

Mut a g e n e s i s 	K i t, 	Ama I gaamV3R-Ritkp 	E110 -C 

, A1l- op1CE11,V,13)]*,t:.="ft-D -C, 	1 E7'747— t::_ck 1)A4.A Lk- 

HR a sA.7°747— ; 5' —GCTGGTGGTGGTGGGCGC 

CGTCGGTGTGGGCAAGAGTGCGC-3' 	(g0g# 1-41 : 1 

[0232] 

1 	7) 	c, 

44:8, 	p p6 2 	(PB1) 	—HRast, 	p62 	(PB1) 	LC 	(,:.-_KR 

WO 2013/084950 85 PCT/JP2012/081539 

HRas7^7-K^7^7-; 5' -AAGAATTCGATGACG 

GAAT AT AAGCTGGTGGTGGTGGGCGCCGTCGGTG 

TGGGCAAGAGTGC — 3' (B39!J#^ : 1 1 3 ) 

HRas'J/^-X^O-; 5' -TTCTCGAGACCTCCGG 

AGACGTTCAGCTTCCGCAGCTTGTGCTGCCGGAT 

CT CACGCACCAAC — 3' (B39!J#^ : 1 14) 0 

[0229] KR a TIE7°^^V--tz 

v h^ffll^cPC RCTi^L, h o I £ N o t He 

T WmLtc 

KRas7t7-K^7^7-; 5' -AACTCGAGAAGATGA 

GCAAAGAT GGT AAAAAGAAGAAAAAGAAGT CAAA 

GACAAAGTGTG — 3' (B39!J#^ : 1 1 5 ) 

K R a s 'J A'-X7°^ V- ; 5' -TTGCGGCCGCTTACAT 

TTTTT ACCAT — 3' (B3?!l#^ : 1 1 6) , 

[0230] fLT, Z<DJ:?lzm£iLfcMiE3 2m<DDNAmfr%> EcoRI^No 

t I tCTMH L/cp p 6 2 (PB1) -MCL i nker lC|ifrAt~ £> Z tlZ 

p p 6 2 ( P B 1 ) — H R a s (WT) Zft&Lfco 

[0231] 3 bizs HRas^p62 ( P B 1 ) £<Dm&* 

=I-Kt5pp62 ( P B 1 ) -HRas©«, pp62 ( 

P B 1 ) — H R a s (WT) ZimtlZs AMAPlt«SWtIi 

A^r^K (AMAP (TM) Mu I t i Si t e — d i rected 

Mutagenesis K i t N Amalgaa 

s T§E7°^v-tCj;<<J^S£aiA Ltc 

HRas^7-f?-; 5' -GCTGGTGGTGGTGGGCGC 

CGTCGGTGTGGGCAAGAGTGCGC — 3' (B39!J#^ : 1 

1 7) 0 

[0232] p p 6 2 ( P B 1 ) -HRastt, p62 ( P B 1 ) tCMZKR 
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a s'91 M'NFIEA0).7°1,=)1/lEgENII1111,7tHR a s 	(g0d# 1-41  : 42 

t:.:Eili3O)77 Z ingrzIEMbN 6tSZ '91 JiON) 	— K -z DNA (g0g#1-41 

: 4 1 6:.-..gaili,otkagEN75\61'szDNA) 	L i'll-al j tc: q 	 — 

-Zc, 	etc, 	z_.- a)M-a,9Nt, 	7° L.=)i/lEgEN -zz.:L6:.-_„kt,), 

UliMt:.-..8o-cill,V,111M1M...0., UlliNlrOt:ElIZ a' L t: tSZ. 

[0233] p hAG—cR a f Off tizT.: 81,\ ""C 1,, ATcRaf 0)-53 (c R a f ,9' 

JRa) 5 1 — 1 3 1 77 Z JR75`61'SZIA±51:, gEN# 1-4 : 4 4 6:.-_,Eili,o7 

ziRgEN75\61'szqt1) 	— K-.DNA (gog#24:436::_gaili,a)±1 

agEN75\67`szDNA) 	, HeLaS3MINC)cDNA7417 1)-0 

3:1L L -C, TE.7°74 7 --t v 	CEI11, \ -C , 	P C R t:- -C titig L tc 

cRa f 771- 7—K7°747—; 5' —AAGGTACCCCTTCTA 

AGACAAGCAACACTATCCGTGTTTTCTTGCCGAA 

CAAGCAAAGAA-3' 	(gOli# 1-41 : 1 1 8) 

cRaf 1)/-7°7-(7-7 1 ; 5' —TTAAGCTTTTACAG 

GAAATCTACTTGAAGTTCTTCTCCAATCAAAGAC 

GCAG— 3' 	(g0d# 1-41  : 1 1 9) 

-t• L -C, 1'4 6 41.k-  ±16, [Nat 	K pn I LH i nd III1Z-CtML, PI U$LIFR 

NATVILit p h AG—MC L i n k e rt:t*A -Za.'Ll,::_ctt,), 	phA 

G—cRafliftiIljtc_-,, ts8, 	phAG—cRaft, 	AG,91KL 

cRa f '91 Ji0Na)-3mLoim-a,9' m.K ( I- AG— c R a fJ Lt* 

-Z) 	--eZ,:, 	etc, 	,!,Ac R a f '91 /'N10-3,,E13L1, H R a s q Ji0 

KLt04'FlE11 -Z a.' Lllil6t1.-C1,\Z 	(M och i zuk i 	N 	6, 	N 

at u re, 	2001*6)2 8 El, 	41 1 	, 	6 8 41 1-4, 	1065-1 

06 8 i—:'J 	A) . 

[0234] -,' 6t:.-_, 	pSmac—p62 	(PB1) a) lif tu.: 8 o--c-  (,, ATSmac 

0)-3,13 (S m a c'91JR0)1 —1 07Z JR75`61'SZliAti, gEN*I-4 : 

466:.-_,Eili,o7Z ingMEN75` 6 l'SW3A±A) L p 6 2 	(PB1) Loa-a,9' 

ioN—K -zDNA, 	p p 62 (P B1) —MN L75\ 6, TE.7°7 

WO 2013/084950 86 PCT/JP2012/081539 

a s * IfcHRas (IB^US^ : 4 2 

^P-K-T^DNA (IB^U#^ 
: 4 1 tClEi^i^SlB^fr^ft^DN A) t Ltc* y/<* ff£ =l - K 

t~§0 s/c, £014^ ^ 

»i*i tc £ i vT IlIR^ff Mfr £ »MtcJS£ t" Z ztiz&z0 

[0233] phAG-cRaf (DftWZ&^Xtt. %? c R a f ©H$ (cRaf ^ 

>A?ff0 5 1-13 1 T7^ IB^US^ : 4 4tC|Ei6©77 

43-h'nDNA (BB?!l#^ : 4 3 £§E*6©i& 

SSB^JA^^-SDNA) £N H e L a S 3«©c DN A5K7^'J— 

Mi: LT, T§E7°^ v-ty PCRtCTi^SL/c 

cRa f 7^7-K^7^7- ; 5' -AAGGTACCCCTTCTA 

AGACAAGCAACACTATCCGTGTTTTCTTGCCGAA 

CAAGCAAAGAA — 3' (BB9!J#^ : 1 1 8) 

cRaf 'J/<-7^7^7-7 1 ; 5 ' —TT AAGCTTTT ACAG 

GAAATCTACTTGAAGTTCTTCTCCAATCAAAGAC 

G C A G - 3 ' (BB9!J#^ : 1 1 9 ) 

fUT, f^tlfci^^^Kpn I £H i ndllHCTWU H 

Lfcp h AG — MCL i nke r lC|ifr At" & Z. t hZ <k V s p h A 

G-cRaf^#lLfco phAG-cRaftt, AG^>/^lh 

cRaf^>/^l0-S^©I^>/^I ( TAG—cRafJ 

t~£>) V&Zo £tcs sM£c R a f * yj<9M.<0 — pPi:ttH R a s * 

Ki: tiffiSfEfflt" & d i: £tlTlN£> (Mochizuki N £>% N 

ature, 2001^6^280, 4 1 1 #N 6 8 4 1^, 1065-1 

o 6 8^-v mm o 
[0234] $£>IZS pSmac — p62 ( P B 1 ) ftfSmac 

0—^ (S m a c ^ 1 ~ 1 0 T7^ IB^lJ#-^ : 

4 eeiEi^^yitiB^fr^&^lii) ih p 6 2 ( P B 1) tarns* y 

/^^3-h't5DNA^ p p 6 2 (P B 1 ) -MNLfr^, T§E7°^ 
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4 7 — -t v 	1,`Z,CE11 	P C R t:.= ---C trig I., it 

Sma c771- 7—K7'747—; 5' —AGGATCCGCCACCAT 

GGCCGTGCCCATCGCCCAGAAATCAGAGAATTCG 

G-3' 	(guij#24 : 1 20) 

p 6 2 (PB1) 1)/ —.7°7-f 7 —2 ; 5' —ACCTCTAGATT 

ATTTCTCTTTAATGTAGATTCGGAAGATG-3' 	( 

guij#24 : 64) 

-t• L -C, 14 6 tt. it ±P, GA t 	B a mH I LXb a I t:::"C t/J kft L, 	PI 1:, $11 FR 

NATVI lr ') 	)J—)3z*Uep 6 2 	(PB1) 	t/Jt'iffil,tz-_- pp62 	(PB 

1) 	—MN L t:.=.AZz.:Lt:.-_,:t t,), 	pSmac—p6 2 	(PB1) 	,f/F11  

L, A -_- c, ts 8 , 	pSmac—p6 2 	(PB1) (,, 	Smac0)—g3Lp6 2 	( 

P B 1 ) Loim-a,9K ( rsma c — p 6 2 (P B 1 ) ] L tf--Z 

[0235] 

) 	— KZ,, 

etc, 	pX I A P— h A GO)liftizit:.:80-(1, ATX I A P 0)—f,E13 (X 

A P ,9' Ji0 No) 24 3-3 5 67Z )0g1b5N6fSWAIPI, gEN*1-4 : 4 8 t:.= 

Ea 	a) 7 --.Z ingMaN75` 6I' Z.* ti ) 	a — K 	Z DNA (gog#24 : 4 7(,:.= 

EgoOtiagEN75` 6 I'S Z D N A) 	, HeLaS3MiNC)cDNA7417 

I) — 75N 6 -F2.7°7 4 7 — -t v 	CE111,`-C, 	P C R t:- -Ctitigi L tc 

X I AP7A-7—K7°747—; 5' —TTGGATCCGCCACCA 

TGGCTGTGAGTTCTGATAGGAATTTCCCAAATTC 

—3' 	(gog#24 : 1 21) 

X I A PI)/— .7°747—; 5' —TTGAATTCTCAGTAGT 

TCTTACCAGACACTCCTCAAGTGAATGAG-3' 	( 

gog#24 : 1 22) 

-t• L -C , 	146 tt. tc V, rIG fa t 	BamH I LE c 0 R I t:::"C t/J kft 1,, 	PI 1:, $11 

13RNATZTI L, tc p h AG—MN L i n k e r (Z. t$ A 	Z a.' L V: ct t,) , 	pX 

I AP— h AG 	4111_,tc_-,, 1:4;8, 	p X I A P— h AG (,X I A P0)— f:E113L 

AG'9'ioNLoim-a,9im. K ( [X I A P—AG] Ltft-Z) 
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-f"7—fey PCRtCTi^§L/c 

Smac7t7-h77^7-; 5' -AGGATCCGCCACCAT 

GGCCGT GCCCAT CGCCCAGAAAT CAGAGAATT CG 

G — 3 ' : 1 2 0) 

p 6 2 ( P B 1 ) ^<-7^7^7-2 ; 5' -ACCTCTAGATT 

ATTTCTCTTTAATGTAGATTCGGAAGATG—3' ( 

: 6 4) 

fUT, ff>M«^BamH I^Xba H 

g^-eMULT 'J ytl-RXfp 6 2 (P B 1 ) £tfly ft Lfcp p 6 2 (PB 

1) -MN Llzm\tZ>ZtlZ£ yN pSmac — p62 ( P B 1 ) 

L/co pSmac — p 6 2 (PB1) Smac CD —p|It p 6 2 ( 

P B 1 ) £ ©«&£•*:/A ( TSmac —p62 (P B 1 ) j 

) £=l- Kt~§o 

[0235] S/c, pX I A P- h ft1*X I AP0-^ (X I 

AP^>/^I©24 3-3 5 6 IB^US^ : 4 8 IZ 

tmoy^^P-K-T^DNA (BB?!1#^ = 4 7 K 
§Ei6©i^SlB^]fr£>&£DN A) HeLaS3»0cDNA7^77 

'J-fr£>T§E7°^-f V —-try PCRtCTi^§L/c 

X I AP7t7- K7°^V- ; 5' -TTGGATCCGCCACCA 

TGGCTGTGAGTTCTGATAGGAATTTCCCAAATTC 

-3' (13^#^ : 1 2 1 ) 

X I A P 'JA-X7°^v- ; 5' -TTGAATTCTCAGTAGT 

TCTTACCAGACACTCCTCAAGTGAATGAG — 3' ( 

13^#^ : 1 2 2) 

fUT, ff)Mra^BamH I^EcoRI tCT«U H 

PIiI«L/c phAG-MNL i nke r lzm\t%ZtlZ£ y N p X 

I A P - h AG^^lL/co PX I A P-h AG&X I A P CD —p|3£: 

AG^ ( TX I AP-AGJ £=l 
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— K -Z,:, etc, ME Sm a c 0) —53 L ME X I AP 0) —3,,E13 L WiNINK 	I,: 

8 k, \ --c $H 	,f/FjEll 	z a.' L7`% 6 tt, -0, NZ 	(L i u 	Z 	6, 	Nature, 

2000*12)21-28IEI, 	408 	, 	6815 1-4, 	1004-100 

8 	— 	Ofi) . 

[0236] -,3_ 6 V:, 	p p 62 	(P B 1) 	—Bc I X 	(L) 074/F11 t: 81, \ -C (,, AT B 

c I X (L) co-3,13 (Bc I X (L) q JiON071 —2 0 97Z ingb5N6 

tsw,A±A, guij#24 : 50 6:.-..gaa077 z i RgEMIJN 6 tcl: WAX) 	— K - 

ZDNA (gOli# 1-41  : 4 9 vziaimitagog 75\ 6 7̀ SZDNA) 	HeLa 

S 301NODc DN A7-( 17 ') — 75` 6 -FE.7°7-f 7--t v ICE110-C, 	PC 

R t:.= -CtrIG I., tc 

Bc I X (L) 771- 7—K7'747—; 5' —TTCTCGAGGATG 

TCTCAGAGCAACCGGGAGCTGGTGGTTGAC — 3 ' 

(go_1# 1-41  : 	1 23) 

Bc I X (L) 1)/-7°747—; 5' —CTAAGCGGCCGCT 

TAGCGTTCCTGGCCCTTTCGGCTCTCGGCTG — 3 ' 

(goi#24 : 1 24) 

-t.  L -C, 	146 tt. tc: ±P, 6' at 	X h 0 I L 	o t 	I I,: --C -b/J kft L , 	PI U$LIFREFI 

„--ezil Ltcpp62 	(PB1) —MCL i nke r t::_t*AZ a.' L V: ck t') 

p p 6 2 	( P B 1 ) 	—Bc I X 	( L ) 	,f/F11 Ltz-_-,, 	1:4;8, 	pp62 	(PB 

1) —Bc 1 X (L) (,, 	p 6 2 	(PB1) LBc 1 X (L) 07-7NL071 

-a,9' 	( I-  p 6 2 	(PB1) 	—Bc I X 	(L) J 	Ltf--Z) 	— 

1 -Zc. 

[0237] etc, 	p h AG—BA ID 0)4/FM.-.80-0, AT B A D 0)—f,E13 (B A ID ,9' 

M 	NO) 1 0 3 — 1 2 7 7 Z) RIJN 61:4:WAX, gEM# 1-4 : 5 2 (ZERO) 

7Z i RgEM75` 6 1:4:WA±5-1) 	a — K-.DNA (gOli# 1-41  : 5 1 Vz..,Eili3O) 

DNA)iliagEM75`61'SZ 	-FE7°7-r7--tv ICE111,\ -C, 	P C R (,:.= -CV, 

III 'E=81  1, tc 

BAD7A-7— K7°747-1 ; 5' —GCAGCACAGCGCTAT 

WO 2013/084950 88 PCT/JP2012/081539 

— Kt"£o tulES m a c 0—SPiltulEX I A P0— 

CI (Liu Z £>, Nature, 

2000^12^21-28 0, 4 0 8#, 68 15^ 1004-100 

8^-v mm o 
[0236] pp62 (PB1) -Be IX (L) Jt1"B 

c IX (L) (D~t$ (Be IX (L) * y/i*U(D 1-2 0 9 T7^ JW.fr b 

IB^lJS-§- : 5 Old§E<6©^ =l — K"T 

•S D N A (BB^J#^ : 4 9K§E*6©^SBB^Jfr'3&.SDNA) ^ He La 

S 3 $[|#UCD c DN A7-f ^7 'J —fr £>~FE37V —iz y h P C 

R tCTi^S Lfc 

Be I X (L) 7^7- K7°^V- ; 5' -TTCTCGAGGATG 

TCTCAGAGCAACCGGGAGCTGGTGGTTGAC — 3' 

(IB^y#^ : 1 2 3 ) 

Be IX (L) 7°^ V- ;5' —CT AAGCGGCCGCT 

TAGCGTTCCTGGCCCTTTCGGCTCTCGGCTG — 3' 

(IB^y#^ : 1 24) 

fUT, f^tlfci^MXho l£Not HCT«U memm 
itliL/c p p 6 2 ( P B 1 ) -MCL i nke r lzm\t%ZtlZ£ y 

, p p 6 2 (PB1) —Be IX (L) %W$kLtco &fc\ P P 6 2 (P B 

1) -Be IX (L) &, p 6 2 (P B 1 ) £ B c I X (L) <D-&£<Dm 

( Tp62 (P B 1 ) -Be IX (L) j ttifotZ) £=l-

Kt~£>0 

[0237] phAG-BAD®M:i3^Ttt, 5tfBADO-S (BAD^ 

0 3-1 2 77$ JMfrbfc&vMMs 13^#^ : 5 2 tC|EilO 
7$.jw.mmfrbt£z>m.m ^ZI-K-T-SDNA (iB^y#^: 5 Mztmo 
j^SlB^yfr^ft^DN A) £T§E7°^ V-ty PCRtCTi^ 

ill Ltc 

B A D7^7- K7°^ V- 1 ;5' -GCAGCACAGCGCTAT 
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GGCCGCGAGCTCCGGAGGATGAGTGACGAGTTTG 

T — 3' 	(gOli# 1-41  : 1 2 5) 

BAD7A-7—K7°747-2 ; 5' —TTGGATCCAACCTCT 

GGGCAGCACAGCGCTATGGCCGCGAGCTCCGGAG 

G — 3' 	(gOil# 1-41  : 1 2 6) 

BAD')/ — Z7°7-(7— ; 5' —TTGAATTCTTACTTCTT 

AAAGGAGTCCACAAACTCGTCACTCATCCTCCG- 

3' 	(g0_1# 1-41  : 	1 2 7) 

-t.  LT', 	146 tt. tc: ±P, [Ng t 	BamH I LE c oR I t:.= --C -b/J kft 1, , 	PI 1.; $11 

FREFIATVI LitphAG—MCL inke rt::_t*AZ a.' Lt .: ct(,) , 	p h 

AG—BAD 	1/F2'l  Lk-. 1:4:8, A G'iONL BA DO)-3gLaYaa'9' 

( FAG—BAD] Ltf--Z) 	— -Z,, etc, MEB c I 

X (L) 10-3gLMEBADID-3gL6, NiliNNit:.-.80-014'FlE -Za.' 

Le%641,--C1,\Z (S att I e r 	M 	6, 	Sc ience, 	1997* 

2 	1 4 El, 	2 7 5 4, 	5 3 0 2 1-4, 	9 8 3 — 9 8 6 i'—:') 	OM . 

[0238] (iiiiIIVIEJNO)3.14R4A, Atriet:_itiR4AVIEJNOARS) 

-F E 7°7 	Z KDNA CAL g)- a I'D -ft t:.= Z 	a Tb -a L, tc: t 0) 	, 	R1 t: 

ENC,0)51 L P100)11,::_ --C, 	HeLaS3 WEnt: 	-/7 4A L, tc: 

pFKBP1 2—p62 (PB1) LpmTOR (FRB 	doma i n 

) —AGNLSLOALW)--al-D -ft 

pp62 (PB1)—HRasLphAG—cRafLOca).-abt.  

pSmac—p6 2 (PB1) LpX I AP— h AGLOALW)-ab-ft 

p p 6 2 (P B1) —Bc I X (L) Lp hAG—BADLOALW-).-atyt 

0 

[0239] etc, 3.11R4AMINOARSVAAIN 1 6:Ei1i3O)51LP100516:::-C 

7tz-_-0  4IEIL, 	pFKBP1 2—p 6 2 	(PB1) 	L pm -10R 	(FRB 	d 

oma i n) —AGNI_SL4ALALAIINVAL-Ct, 	1 00 nM 	R a 

pamycin)JFIL-C75\ 6 3 0 0 f'-)•11,:::1,16A1* L 11HZAM L Vdt 

WO 2013/084950 89 PCT/JP2012/081539 

GGCCGCGAGCTCCGGAGGATGAGTGACGAGTTTG 

T — 3 ' : 1 2 5) 

BAD7^7-K^7^7-2 ; 5' -TTGGATCCAACCTCT 

GGGCAGCACAGCGCTATGGCCGCGAGCTCCGGAG 

G — 3 ' : 1 2 6) 

AAAGGAGTCCACAAACTCGTCACTCATCCTCCG— 

3' (IB^S^:127) 

fUT, I^EcoRI m VU 

Lfcp h AG - MCL i nke r tCjif At" £ Z. h tC cfc lJ, p h 

AG- B A D£fE§^L/co AG^>/^IiBAD©-^h©i^^ 

( TAG-BADJ £=l-Kt"-2>o S/c, tulEBc I 

X (L) 0—S^fulEB A D0-t"£ d 

i: b tlT -g) (Satt ler M £>, Science, 19 9 7^ 

2^140, 275#, 5 3 0 2^ 9 8 3-9 8 6^-^' #B§) 0 

[0238] (iS#i^^©ilfe?#A, MOHCiIfc^»A«a)illl) 

T§E7°^X$ KD N A0|I^to"&tCT^M ;Fb£-Lfct 1 tC 

H e L a S 3 IfflJ^C&^A L/c 

pFKBPI 2 — p 6 2 (P B 1 ) i; pmTOR (FRB doma i n 

) - AG N L S 

p p 6 2 (PB1) —HRasiiphAG—cRafi; CDfl^n" 

pSmac — p62 ( P B 1 ) ^pX I AP-hAG^: (D%. 

p p 6 2 ( P B 1 ) -Be IX (L) iiphAG — BADi; (D%. 

o 

[0239] ^IEi6©^;i«>:|W|«0^;itCTtT 

^ /cQ II U pFKBPI 2-p62 (P B 1 ) i; pmTOR (FRB d 

oma i n) - AGN L S t^iALfcWCllLTtt, lOOnM Ra 

p a m y c i n 3 0 
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[0240] 

L AL- . 116 tt.tc_liiiM 	>4 3 3 — 3 6 t:-.71 -c, 

>433t:.=.71,7-c_liiiM75\613/1 6 75NtSct -3 t:.-_, 	mTOR 	(FRB 	doma i 

n) —AGNLSLFKBP1 2—p6 2 ( P B 1 ) L VajEJM t::_ftIR-,3_ -ft 

tcM.:, 	mTOR 	(FRB 	d oma i n) —AGNLSt, 	-t.  a) c 	iY.A' t:.-.. 

TAR /± 	-)1/gEN 	z z: L t:.-.. ct (,J , 	ENO)/A t:.-.8 o z Me 1, kink 

t :: --c-  E /± I., tc 	( 	3 3 	1141.10))1/01E1g) 	. 	-t.  L -C, 	Rapamyc 	i 	n 

A)J1:1 -Za.'Ll,:.-_,=0,), 	F KB P 1 2 — p 6 2 	(P B 1 ) 	Lm TOR 	(FR 

B 	doma i n) — AG N L S Le-RaL-CtUZgs'YOMMVAIO).7-).t:.= 

80 --Cffitql.tc: (4 3 3 	VAIJO) 2 i.)1,01)) . 

[0241] t..L- , 	>4 3 4 t:.=.71 1, tctliiMbN 6 EIJI 6 13` tcl: ct ', t:.-_, 	C 	iih1:.-.. 7°  l, =A/1ERN 

p 6 2 (PB1) —HRasL, AG — cRafLVeliNt::_fUR 

-ft7-clit--U:.-_, 	7° 1,=)1,4Egam6:.-_,:t .D -z-, 	p62 	(P B 1) 	—HRasLAG 

—c R a f L 7Y-Rsa 1, Z t UZgYOLTMOHNIM:.= 8 0 --C $ffl -,3_ tt.tc_-. 

[0242] -,3_ 66Z., 	>4 3 5 1,:.:71 L tc_liiiM75` 6 13/1 6 75NtSck -3 :.=, 	Smac —p 62 	(P 

B1) LX I A P—AGL VeliN6:.:ftIR-,3_ -ft/L- 1E1Z, MINN 	6:.-.1-3 oz t 

UZz.:Le%641.--cozSm a c'IONL X I A P, IONLID$1a 

liFillaot.„ Sm a c —p 6 2 (P B1) LX I AP — AGLe-R-al/T 

t 1.; Z gYOTAt UlliNNI 	t:.-.1-3o-cffl:s tt.tc. 

[ 0 2 4 3 ] etc, 	>4 3 6 1,  : 7i L tc_liiM 75\ 6 13/1 6 75\ ts ck -3 t:.-_, 	p62 	(PB1) 	—Bc 

I X 	(L) 	LAG —BADL 	eliNt:.:ftIRt -ttc_- ligt::_, 	MiNNIt:.-.1-31,\ --C 

tUZZ:L71164-1:-COZBc IX (L) , /ONL BA ID,9'M'NL 

10$14'FlEllaI3 	L, 	p 6 2 	(P B1) —Bc IX (L) LAG—BADL 

e-Ral,-ctUZgYOTAtUlliNNit:.-.1-3o-cffl-.3stt.tc. 

[0244] (*you 2 1 ) 

<5' 	i'5NIV$14'FJEI10)$ffl 1 7> 

*you 2 o L Hat:.-_, *RIE1)10510Elloz a-  Lt:.-_,t(,) , 	-,1-*L - Z ,9' 

JO Nt:.-.. 	WsUlliNirArA,Tt:.-..8ki\ --c, 	g JioNriA$H ,fifiEllijqffl-- z 

b\E-)b\t:.-_ -Do-c, 	J-;1-F6:.:71-516:.-_-c,g4NL,tc. 

WO 2013/084950 90 PCT/JP2012/081539 

Ltc o 3 3 ~ 3 6 

[0240] M 3 3 tC;^ LTclnmfr'bBE £>fr&cfc 9 tC, mTOR (FRB domai 

n) — AGNLSi;FKBP1 2 - p 6 2 ( P B 1 ) t £«ft tCfgii^ 

fcl&tC, mTOR (FRB doma i n) - A G N L S ti, ^(DC^mlZ 

BB(D&ft tC £ IN TtfM L 

tCTJSfe L/c (HI3 3 ^iiyCD/^JU#,0,?,) o fUT, Rapamyc i n 

*m\\tZZ£lZ & U, FKBP1 2 - p 6 2 ( P B 1 ) £ m T 0 R (FR 

B domain) - A G N L S £ fr££- LT£ U j&ti&ftO^tC 

(03 3 £i|ij® 2/^JU#^) o 

[0241] I13 4tC^Lfci^Jlfr£0.E£>fr&J;9tC, C^mtC7°b—MtWM 

^tt§p6 2 ( P B 1 ) — H R a si;, A G — c R a f £ £«ft tCfgii 

3-tt/c^tC, 7°b—JMblfl^JtCcfc o T, p 6 2 ( P B 1 ) —HRa si;AG 

- c R a f 

[0242] ^£>tC, 13 3 5 tC;^ L7ti|p:ilfr £>0£| £>fr&cfc 9 tC, Smac — p 6 2 (P 

B 1 ) £X I A P — AG££MfttCfgi!3"&/c^tC, «fflJ&fffttC£^T£ 

VZZtifftlbtlT^ZSma cfy/^tntX I AP^>/^Ii©fiI 

Smac — p62 ( P B 1 ) t X I A P - A G £ fr££- LT 

£ U Z>t »ff ft tC £ ̂  T*£tJH 3 tl/co 

[0243] M3 6tC^Lfci^Jlfr£>0J^fr&J;9tC, p62 (P B 1 ) -Be 

IX (L) t AG-B A D££MfttCfgii3-&/c^tC, «fflJ&fffttC£^T 

B c I X (L) 

p62 (PB1) -BCIX (L) £AG-BADi: 

fr LTJ£ t «ff ft tC £ ̂  T&ai 3 tl/co 

[0244] (^MJ 2 1 ) 

1 7> 

2ornate, 
/ ̂  n tc m#temmft T tc & i vr, ^ nfr&ai -c $ £ 
fr i: 9 fr tc o i \ T, J*l'~F tc 7js t ;£ tc T ISi$ L tc 0 
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[0245] 1:4;8 	**-1thiN2 1 (,:.:80-Ct, 	Rac 1 ,9' JKL P BD 	(p21,, 

-a K )( 4 	L 05' 	'NIEAl$HfFlEllfflW-4*L L tc. 1E3 	RI  G 51  

JNIOR a c 1 '91  JiON(,, 	T i am 1, 	T r i o, 	VAV 1 	1g)‘ 

7= 	1,7 	K.3.itl t 	(GEF) 	t:.-..ck t'i, 	3tftM-1 197G D Pe-am-1 75\ 

6 3tftM-1 0) G T PecaM-T.:VAtttZ. -t•L -C, 3tft3:10)Raclq M 

N L, Cd c 4 2/R a ci7i51 —'91 	(p 21 3tftlE*J---ff 1 

:PAK1) 07PBDL604/FlElIZZ:Le%641.--COZ. etc, GEF 

ODE /±6 - 0`)Mffi6:.-_„t -D -CAtS ('), 	TAIAbUiliNootzt (ciNrCE,M) 		6:.-.1-s 

zo 	-t.07-co73, 	Rac 1 ,9' JiON6OiliiiNI12tK6:.--#111.,-CliN Z 7Y, 	R a c 

1 ,91 JR073t'ht1E, AtVet:.=.3tft3:10)R a c 1 q JKL P B DLOM 

4/FJEll6, 	Mffit::_,:t -DT- At:1:Z G E F IDE/11,:.=Z 1.; tc_AIEJNIO)qtil,:.= 8 kivt 

±uza-Liztsz (Benard 	V 	6, 	J 	B i o I 	Chem., 	1 

999*57E1, 	2744, 	19 1-4, 	1 3 1 98-1 3204, —:'J 	0 

fi) 	. 

[0246] (7°7 Z KDNAIDEFen 

p h AG—R a c 1 0)1/Fli t:.:80-C, ATR a c 1 ,91 MN (g0g#-14 

: 54 t::_gaili,o7Z ingMEN75`61'SZ5'/ON) 	— K-.DNA (ga 

M * '4 : 53 6:.-_,Eimitagoi75\ 6 7̀ SZDNA) 	, HeLaS3 gun a) c 

DN A7417 I) —75\ 6, 1 E7°7 4 7 --t v I- CEII kivr, 	PC R (,:.= -Ctitilg 

Lk 

Ra c 1771- 7 — K7'747— ; 5' —GAGAATTCGATGCAG 

GCCATCAAGTGTGTGGTGG-3' 	( :i28) 

R a c 1 1)/— .7°7-(7—; 5' —GGCTCGAGTTACAACA 

GCAGGCATTTTCTCTTCC-3' 	(gOli#-=4: 129) 

-t• L ""C , 	146 tt. tc: /Mgt 	Ec oR I LX h o I I,: --C -b/J kft L, 	PI 1.; $11FR 

ATZTILtcphAG—MNL i nke rt::_t*AZ a.' L V: ct (,) , 	phA 

G—R a c 1 	1iF2ii  1., AL-. 

[0247] etc, 	p p 62 (PB1) —PB DO)liftizi t:.:80-C, AT P BD (PAK 

WO 2013/084950 91 PCT/JP2012/081539 

[0245] 1 Rac 1 ^ ff £ PBD ( p 2 1 ^ 

>/^ff®R a c 1 $y;<?Mtes T i ami, Trio, V A V 1 

(GEF) JCcfcy, ^S'liOGDP^i^ 

^Mi©GT P^MtC^3tl£0 ^LT, Mi0Rac1^>/^ 

Uts Cdc42/Raci7i^-^>^ ( p 2 1 tz 1 

: P A K 1 ) 0P B S/c, GEF 

£0 t(DtcSb, R a c 1 * Rac 

1 ty/itnofe'&iks MOHC;£14M©R a c 1 fy/^tnt PBDtmB 

SfEffltt ffilltCct G E 

(B e n a r d V £>, J Biol Chem. , 1 

9 9 9^5^ 7 0, 274#, 1 9§, 1 3 1 9 8-1 3 204^-^' # 

m) o 

[0246] (7°^ X $ K D N A ©il) 

p h AG-Ra c 1 ©fNBUdiJ^T, JfefR a c 1 ^ >/^ff (IB^J#-^ 

: 54izmmv>7$;mmt>sbtez>$y^<7n) ^ZI-K-T-SDNA (IB 
: 5 3tC§Ei6©i^SlB^]fr£>ft£DN A) £, HeLaS3»0c 

DNA^'f 7"^ 'J — fr £>, TIE7°^-r V--tz>> PCRtCTi^g 

Ltc 

Rac 1 7*7- K7°^V- ; 5' -GAGAATTCGATGCAG 

GCCATCAAGTGTGTGGTGG — 3' (IB^J#^ : 1 2 8 ) 

R a c 1 'J/<—3. 7°^V- ; 5' -GGCTCGAGTTACAACA 

GCAGGCATTTTCTCTTCC — 3' (IB^J#^ : 1 2 9 ) 

^LT, ff>MiiMEcoRii:xho ictwu mu* 

iI«L/c phAG-MNL i nke r lzm\t%ZtlZ£ y, p h A 

G-R a c 1 £fF^L/c0 

[0247] p p 6 2 ( P B 1 ) -P BD©^JC33^T, ftfPBD (PAK 
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/3\ 

gOli# 1-41  

1 ,9' 	No) 6 7 — 1 5 0 7 Z ) R75` 61:4:WAX, gEN*1-4 : 5 6 t:.= Ea 

0)7Z i REM 75N 6 tcl', Z "WC tea — K -Z D N A (gog#24 : 5 5 (ZENZ 

OiliagEN75` 6 l'SZ D N A) 	, HeLaS3M1NC)cDNA7 4 17 1) — 

6, TE.7°7 -( 7 --t v 	CEI10-C, 	P C R t:- -Ctitigi L it 

PBD7A-7—K7°747—; 5' —TTGGATCCAAGAAAGA 

GAAAGAGCGGCCAGAGATTTCTCTCCC-3' 	(gam 

#24.: 1 30) 

PBDI)/-7°747—; 5' —CCGAATTCTTACGCTGA 

CTTATCTGTAAAGCTCATGTATTTCTGGC-3' 	( 

: 	1 	3 	1) 

-t.  L -C, 	146 tt, tc *Nat 	BamH I LE c oR I t:.= --C -b)] kft 1,, 	PI 1.; $11 

MEM TV1 1_, tc p p 6 2 (PB1) —MCL inke rt:.:4A -Zz.: Lt:.-.. 

ct tj , 	p p 6 2 	(P B1) 	—PBDI/FtIljtc_-,, 

[0248] (iiiiIIMEJN^OpitiR4A, Atrft:.:311R4AVIEJNOARS) 

-FEE.7°7-Z KDNACALW)-al-p -tt:.= -Cam-aLtc_- t a), 	-Alt4N1 t:.-.. 

Egca)51LP1010511,:.-_ -c, 	U 2 0 S UN (,:.-_- /7 4A Lk 

phAG—Rac1Lpp62 (PB1) —PBDLOAL7-).-atyt 

phAG—Rac1Lpp62 (PB1) —MNL i nkerLOAL7-).-a 

1 -).-ft 

14' 6 tt.tc_liiM 	>4 3 7-3 9 6:.--71 -. 

[0249] 4 3 7 arf 3 8 (:.:71,tc_liiiM75` 6 HA 6 75NtS,:t -3 t:.-_, 	AG—R a c 1 L p 6 

2 	( P B 1 ) 	— P B D L VfljEJN(,:.-.1-31,\ --CRIV -ttc_-13;--U:.=, 	TA 	(4 3 7 ) 

L VIEJNO3Re ( >4 38) t:.-.. ---C, 	AG—Rac1Lp62 	(PB1) —PBD 

[0250] —, 	4 3 9 6:.:71 L tc_liiiM 75N 6 HA 6 75` tS, ,:t -3 t:.-.., 	AG—R a c 1 L, 	P B 

D 	ma 1_,-COts1,\ p 6 2 	( P B 1) 	LV;ENEJM,:.-.1-31,\ --CRIRt -ttz-_-1Et:_t 

, 16)% ci 	ffl -,3_ tt.ts 75\ -D tc_-. 

[0251] J,;t ± a) Aim ct a), 17-05' M 	NIV$H4lF)11 	KUM 0M020)q±5-1 

WO 2013/084950 92 PCT/JP2012/081539 

1 7~1 5 0 IB^US^ : 5 6 tCfE® 

(D7 J • — Kf'S) D N A (IB^!]#-§- : 5 5 tC§E1#6 

©^SSB^JA^^-SDN A) %s H e L a S 3 $[|#UCD c DNA^-f 7^ 'J — 

frbs T§E7°^-f -?--£>> PCFUCTi^SL/c 

PBD7^7-K^7'f7- ; 5' -TTGGATCCAAGAAAGA 

GAAAGAGCGGCCAGAGATTT CT CT CCC — 3' (IB^U 

: 13 0) 

PBD'J/^-7^7^7- ; 5' -CCGAATTCTTACGCTGA 

: 1 3 1 ) 

fUT, ff)Mra^BamH I^EcoRI tCT«U H M 

PMitilLfc p p 6 2 ( P B 1 ) -MCL i nke r KjfAf Z> Z t iZ 

<ty, p p 6 2 (P B 1 ) -PBD^lLfc„ 

[0248] Mrwcit^gAamomg) 
T§E7°^X$ KD N 1 ^ 

§Ei6(OT;££|W|*§(OT;£tCT, U 2 0 SMMlZ&*mX Ltc 

phAG-RacUpp62 ( P B 1 ) - P BDi (D%. 

p h AG - Rac1£;pp62 (PB1) -MNL inkers CDfl^n" 

tot* 
t# 3 7 ~ 3 9 

[0249] 1I3 7^3 AG-RacUp6 

2 ( P B 1 ) - P B D££MfttC£lNTfgii3t*/cK, (HI 3 7 ) 

tmmomm (HI3 8) iZTs AG-RacUp62 (P B 1 ) — P B D 

mMw&mtih s tifco 
[0250] IH3 AG-RacU, PB 

D^S^LTIN^IN p 6 2 (P B 1 ) ££«fttC£lNTfgii3t*/cK& 

[0251] j^±©^j;yN 
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t:.-_ ---cffl - 	- Zz.: Le7T -,3_q-Ltz-_-. 	ltD ---C, 	*RIEIJ]t, 	, ioNrbilmlifiEll 

t:.-_,t -D --CtUZ4a14KV* -Z ,9ii'Nt$Ijoi:j (Aiolg) oajima) 

lita)q±C:AZz: Lts<, 1,A ,9i/ONa) E/±t:.-.Ft‘ Utz 	V-sNINi 

IVATt:::-c, 	,!,A ,9' 	iONIEAl$HfFlEllffl."- Z a' LelElJI6b\(,::_tS-Dtz-_- 

0 

[0252] etc, 	,!,A ,9' 	iONIEAl$H1F1,110)ffl 	_ UT', 3tftM-1  (G T Fliam-1  

) oRaci ,9' JiON*50)](,:.-_80--

cf

fl-e,zz._.- Lt,7itg-t.tc_-. -,3_ 6 

t:.--, 	1,A3tftM-1 0)G T PeaM^OARitla)ffl 	_ UT., UN 	Ilft OD Ell„ 

--eZGEF 07E11Atrie6:.:3tfttAffiT 	Z a.' L e*II:35 41., *RIE1/10751 

6, 	51  iONIEbl$HfFlEll_l_;--C, 	Ill'htta)3t,httAffl--ezz:Le 

1E91 6 /3`(,:tS-D tc. 

[0253] (*you 2 2) 

<,9' 	iONIEA1Ca1FiElla)ffl 1 8> 

-41thiN 2 1 t:Eili,a)At'i, 3tft3207R a c 1 ,91 JR1, , 	C d c 4 2/ 

Raci7i'9'—'9' 	( p 2 1 3tftlE*J---ff 1 : PAK1) OPB 

D L$H1/FlE -Z a.' L /PIA 613\t::_ts-D -coZ. 

[0254] etc, 	R a c 1 '91  JR6, -t- 07Caeit7=JI/it7=JI/VIM (7°  

1,=)1/1E) :3541.Za.'Lt::_ct -D -C, 	-t•IDEllekin-Za.'Lt%641.-COZ. 

6(,::_, 	R a c 1 '91  JiON1, , 	-t- 0)it7=)1/it7=)1/aii L-C R h oG 

D I L$H1IFJE -Z a.' Lt%641.--COZ. 

[0255] -t.  a.' T, 	'L41.6051 	Niam$H4,FiEll a) ,R/±a(E*50)1a)51(,:.-_,t 

--cffl--e 	z a-  L 	J-;1-F6:.--71516:.-_ --CfetE Lk-. 

[0256] AT, 	pRhoGDI—p62 	(PB1)(,, 	Genbank77  fj -t:> 

#1-41 : NP 	004 300-Clittql.Z7Z ingmoiA— 	-ZDNA 

g0_16:a-J, *you 2 t:.-_,EgogaL P100)511,:::Z1/F1' Lk-. 	t.c_- , 	p 

hAG—Rac1aVepp62 (PB1) —PBD(Z:Do-c- tv-A-you 21(Z 

ENCIDAt') ."-e 	Z. 

[0257] -t.  LZ, -FE 7°7 zZ KDN A OKLW)--al-p -tt:::"C liTba Ltc: t a) 	. 

¥ Na.H vxn^ [z.920] 

°<2:^ari®a)S2i 
-1 L sriM¥£ii^c.na a d - (Lad) z9dd##Lo®a-ovM 

d °^n^xn?^0ltlMI^¥^0S2irisri«¥ v$pgnfi^s 

V N a £-M -l=^fi^3lll^ 0 £ P 0 0 d N : 

E<4^pEqu09 (L3d) Z 9 d — I aO°Myd \£_g£ [9920] 
0'~l n IIM x -1 ^ -1 ± Yd % 1 2 <2: $ a W $ X ^ 

TzmEccDtim^imcD^mcommumMt^":6Q)<m? [9920] 
i a 

O 0 M y V£1M£V< £ L o ® id v21<5£ 

(qMf=1 

0£) V£1M£V< £ L o ® id [17930] 
0 § \11 ̂ f/ :] v? ̂ 2 § 4 a#is ̂ a 

3d0 ( L >1 V d : L + L 2 d ) £V< ® y 

/S170 PO v:piSi£V<£ L oey®3g( vfi®0)2>2§I1 L 3 

<8 L 

( S S Ti«¥) [£920] 

^#101,ity* ^ni?»^0vi^diDcommmm vri 
<5£ oey® ( 

i^dio) v-y? [2920] 
o 

^C # 21 ̂ Ci ft# ^ 2 <2: $ a % a#I@tiM 0 V< <x M ^ vi -1 i^FSS 

01*1*21 (WIY) 

6CSI80/ZI0Zdf/X3d 66 0S6t80/£I0Z OAV 
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[0258] 

YthiN 2 L PI 0 0 	I I,: ck t') , MIN I,: 4 A L tc: . 

phAG—Rac1Lpp62 (PB1) —PBDLOAL7-).-atyt 

phAG—Rac1LpRhoGDI—p62 (PB1) LO)Nagy•-aty-tc, 

-- L -C, 3.11R4A,1 6 Hirmii,EI Lk-1, it 7=A/it 7 =A/vim 6:.-.. -j1- 

zlija,VLI--ez)(iq 	(Mevastat 	in, 	Enzo 	Life 

Sc ience s#) 	riMEAb l.1 0 iuMLI'SZ ct -3 t:.--A)J1:1 L, 	%6:1 5 

Hirmii,EI L. MS Lk-. AG—Rac 1 Lp62 (PB1) —PBDL 	I:k 

ft IR -,3_ -ft tc_ajEn (,:: --D 0 ---c 0 e, M 	>4406:.:T1,, 	AG—Rac1LRhoG 

D I— p 6 2 	(P B 1) 	L 	.j:kftIR,-;_ .-ttc_1;111f1Nt:.-_ --DIX-00)*IiM 	4 4 1 6:.=.7T 

-c, 1:4:8, 	>4 4 0 arf 4 1 (Z8 1)\ --(1, 	PI —MiN I,: --D livr, *you 1 t:.:Eika 

1051 L 17010516:-C, iMA-41-Mgi1651JiMintA 	PI 0-Ctilt L tc t 

0 (A) L, 	IN 1 7 6:.-_,Eaa)51L170051(z ---c, 	7 —tRa41- 

gjOkintA 	5-.ZACE110 -CtiM Ltct 0) ( B) L 	1):t -t-C7i -c. 

[0259] 4 4 0 0)±31,13 2 i.)14:.:7T L tc AiMIJN 6E91 613`t": ct ', t:.-_, 	ICA0)1tieTt 

, FATtrAM-Tt R a c 1 LPBD Le51 JNIV$H4lFlEll L-COZ 

L, 	-St) t R a c 1 e3ttt1E1teT4/± L ---C.  0 Z Z: Le, *ft HA0Dat:.-.. 

ct -D  	tql.t:. 

[0260] it 7 =A/it 7 =)1,aim 	)( 	,9' 	J 	0 MAU vz.. ct t') 13JLVA-  ZL R a c 

1 tV-Alt:.:Eill -Z a.' Le%641:-COZ. 	a.- o%Rit:.-..134 L„ 	4 4 0 0)-F3,13 2 

/7.)14:.:71 L tc_liiiM75` 613)] 6 75`1:4: ck -3 t:.-_, 	)(/'91,11±.16:.-_,,k (,), 	R a c 

1LPBDLOM1 EllerA0g)-6::..-Ct1;Zck -36:k1n-ZZ:Lt, *ft 

1E910511,:cLD -CIMItg-t.tc_-. 	-,3_ 61,::_, 	i!,A$H4lFlElla)ffli&L,""C, 	1t7 

=JI/h2 7=JI/VIMY,R1,` tieT-D ---C t, 	R a c 1 1, 3tftlEitilk-e4/±1_, 

---C 0 Z a.' Lt , 	*ftlE910516:.-. ck .D -CW,Otql.tc: . 
[0261] e i-z-_-, 	R a c 1LR h oGD I LIOMME11t:.-.TA L, 	4 4 1 0)±f,E13 2i. 

)14:.:7T L tc Ai M 13` 6 13/1 6 13\ tS, ct ', t:.-.. , 	WA Olt fa T 6 , 	TA A (,:.= --C.  Rac1L 

RhoGD I Le'91 K134$H4/FiEll L -roz a.' Le, *ft HA )J 516:.= ck 

-D "TWO tql.t:. 

WO 2013/084950 94 PCT/JP2012/081539 

phAG-RacUpp62 ( P B 1 ) - P B D t 

phAG — Rac 1 iipRhoGD I —p62 ( P B 1 ) t (0% 

[0258] fLT, -)\s&mUzttt 

•SPfiS^U(Mevastat i nN Enzo Li fe 

S c i e n c e s }±) £1 0 9 lZ%zj]tt Ls MtC 1 5 

U II^L/Co AG — Rac 1 i p 6 2 (P B 1 ) - PBDi^ 

(HC^U AG-Rac 1 ^RhoG 

D i — p 6 2 (p B 1) t^^m^^tcmmiz-D^xomm^mA-MZ^S 
to &fc\ @4 0&tf4 1i:mii, m—BBiz^^Xs 

(D (A) t, ̂ MJ1 

'yXr A£^TSti2 L/ct 0 (B) £; 

[0259] 114 0®±^2/^UtC^Lfc^llfr£BE£>7!)N&c£9^ il^CWSWi 

s MTtMttRac 1 tPBDtiffy^tnmtmwmLT^&z. 
ts R a c 1 Lt *%m<Dj5)t;lZ 

ferns ntz0 
[0260] R a c 

dOftl^UdHflU @4 0 CDTp|3 2 

L/ci|p^75)N,3 0^ 9 ^ A'X $> f-y^MhZ ct lJ N Rac 

1 £ P BDt<DftKWmt>i&ft<DMZT£.\:Z£?lzmttZZ.t*,s *% 

Sblz. <£>*£&£® LT, *f=j 

R a c 1 

^%m(D^)£[z& -oXfeMStltca 

[0261] $.fzs R a c U R h o G D I ^©IIMCIU 14 1 ©±^2/U^ 

Mi:TRac 1 i 

Rh OGD i tiffy^tnmtmwmLT^&ztif, *mmj5mz£ 
ferns titco 
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[0262] —, 	44 1 0)-F3,1321/1/(,:.:7TL,tc_liiiM75\ 613A675\1-sck -3 t:.-_, 	)(-9' 

qitilt:.-..„k tj, 	443LRoiv,), 	R a c 1 0)Ell6V,A10),7)-L I'S ('), 	-,3_ 6 (,:.:(, 

,!,A R a c 1 (Vt7=11//t7=)1/ailM6tfAlittt:TOZAL- 673, 	Rac1L 

RhoGD I LOM'f'FlElleffil/P -Zz._' Lt, 	*ftlEIJIa)511,:ck -D -Cf4,2-.3s 

tt.tc_-  . 

[0263] It- 	T, *RP] 1,:.-_,t -D -C, 	IIN04t0201iAtit:.-.1-3o-ct 1.;Z ,9 

NIEMIFJElle, M-5375\ 60)*IJ3 16::_ck -D --Ckin-Zeffl -Z a.' LeT 

Z a.' L 75qM, tq't. tc: . 	:35 6 (Z. (,, 	, i0N134$HfFJEllt:te-1,4A_Z-9' 

i' 	NoiLM (IN AiS, 	Rac1LRhoGD I LID$1afFJEllt:.:80- Z, 

R a c 1 0)it7=JI/it7=11,a1m) 0),": tAffl -Za.' LeT,Za.' Le 

fe g, -1/43s 41. tc: . 

[0264] (*you 2 3) 

IM11, 	MINtient 31E6:.-.1-31i\ ---CM51-s:> 

-)1,1Rita) 1 --D- Zc. 	etc, 	a.' 051 JNIEbl$HfFJE11(, , 	_t)sMR t 

( E G F ) t:.-.. ,:t -D --C 3t ft I E tql. tc: E G F ... '-g-12tK 75\6, 	G r b2—SOSii 

I., --C 	-)i/e5Att., 	-t.oem, 	KR a s e3tt1E:35 tt.Z a.' L t:.-.. ct (,) t 1;Z 

a.' L /PIA 6 /3\ 6::_ is -D -c o Z. 	-1/43s 6 t:.-_, 	a-  a) g 	lEbl$H ,fiFiEH(,:.-.„0,), 	c  

R a f 0)EllbgaiNKIJN6MliNIR6::_k1n-Z z: L t % 6 tt.---C 0 Z. 

[0265] 'Lock -3 t:.-_, 	KRasLcRa f La)M4'FJEllt, 	E G F4P401gtst 0)---e 

Z tc: 673, 	E G F441±-Ft:80--Ctt UtS0. 	L,75\ L„ 	KRas CA7Al2tK 

(,:.:81,\ --C, 	EG F4-PV1TTt cRaf L$H1/HEII -Z a.' LO)- Z1[1143t 

ttiEMIOA_RA1* (IN A_ tS, 	KRa sG1 2D) 	t#/± I., --C 8 (,) , 	-:s 6 t:.-. (,, 

b\b\Z_RA14Ktf2/7100,1,:.-_ --Cffl-.3541.--CoZ. It -DZ., 	')V„I',C8W5I0r34 

fMt:8o-c, 	KR a s xl,-aA_RA12tK Lc R a f La)-R-a12tqfbigA-R-a 

17tKOR/±L 0 -D t" '91 	N rim $14'FJEll OIMMINEWellirahIN 	$ffl 

[0266] -t. z.:T, 	*RHAt:.-_,t-D-c, 	f- trAi_t,..Rx -z, /oNL, 	.-0)T.T7± 

m-1,9i La)5' 13A1M4'FJE111,:.-.1-30•ZZAffl--ZiJNE-)/3\ 

WO 2013/084950 95 PCT/JP2012/081539 

[0262] — 114 1 ©"FS3 2 £0/3 9 

^yftkmzk yN Raci ©itiiis©^iJEcy, 
SlRac 1 RacU 

R h oGD I iKDfcKWmtfWPtZZt*,. *%W<Dl5mz&?Tfem3 
tl/Co 

[0263] UtiTs MBPWD&l&MGii%i£lZ&^X£.\:2>$ y<<7 
nmtmwmt>\ *>ommz& ̂ x^itt^m^^tat&zti$x 
^^ztifwmistitc0 *>/«7nffii8Kwmiz&wz^7L&* 
yi^o U(Di\m (m&\ RacURhoGDI t<DftKWmiZ£ttZ, 
R a c 1 (Df^-)\s>f^-)\slllf) ©#&=fc&ai"f £££#"?$£££# 

5SII^ti/co 

[0264] (^»J 2 3 ) 

KRasihcRaf t<DftKWm&s «i^it 

<7i-)\/BM<n 1 iXfo&o %tcs Z(D9 ±J£J$SH 

^ (EG FKcJ^TSIffcStlfcEG Grb2-SOS^ 
LTN>^(D^m, KRastttsmtznz z tiz^v %.\:z 
ztifnftbfrizte^x^&o $t>izs z<D*yy<?nififfiMftHlzJ:''J. c 
R a f kTZZtttobtlX^Zo 

[0265] Z<J)£?lZs KRasicRaf^©fiM(t EG FM^tCDt 

fo&fctbs E G LfrU KRas0tIft 

iZti^X, EGF##fiTtt c R a f tfeKftmt 2> Z t<DX% 2> 
'&{km(D^mi* (m&\ KRasGI 2D) t#6LtfckK 

%WlZfc^Xs KRas X&^CD^MWt c R a f 

W(DM^±M:t.\js'otc^ 9 y 1^9 jKP^@5fEffl©iuSlli$lx^t/0^PeTlli$lx^:!t!±i 

~§~%> Z t. fc£jfillT'fe§0 

[0266] =tzx\ *m%iz&^x, 

m* yttnt®* yyttnffi^wmizsttzmmz&ihxt* zfrz?fr 
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, 	J-;t-Ft:.-.. 7i - at:.-_ -ci,itliR L tc: . 

[0267] 	(7°7 Z KDN A 0)Enn 

	

pp62 	(PB1) —KRas 	(WT) (,, 	Genbank77-t:> 

	

# 1-41  : NP 	0 0 4 9 7 6 Tliiftg-LZ 77 Z JOHOd 	— K -ZDN Aga 

mt::_a-i,, *you 2 (ZgEili,a)51LFA00)511,:::-C11F1.1  Lk-. 

[0268] 	pp62 	(PB1) —KRas 	(G12D) (,, 	pp62 	(PB1) —K 

Ras 	(WT) t:.-_, guij#24 : 1 6 (:) t:.-_,Ejji,a)D N Ago] (5 	̀—CTTG 

TGGTAGTTGGAGCTGACGGCGTAGGCAAGAGTGC 

CTTG-3' ) 

75\ 6 tsz 7°74 7- 	PIO-C*1M 1 7 6:.-..Eili,0515100511,:: --CA 

4.AL,7-z-_-,, 	phAG—cRaf 	(R59A) 	(,, 	guij#24 : 	1 62 6:.-..E$S4 

07Z)REMbN6tsZiON — KZIDNAgaM(EM*,4:1 

6 1) t::_a- , 	-AAR 2 6:.-_,Eak,o5IL Rea) 	51--e1lF111_, tc: . ts8, 	c 

Raft:.=-DO-Ct, 	Harvey 	CD 	6, 	Science., 	2008 

*7 	4 19 3 2 1 4, 	5 8 8 5 1-4, 	1 36-1 4 0 i—:-;(,:.-_,gaik,a)51 

Pg t: L, -c, 	,!,A ,9i/ON19)Al2tK (c R a f 	(R 5 9 A) ) 	*-41-01i t:.-.. 

80-CJEll Otz 	. 

[0269] 	(iiiitIVIEJN0DittfRa.A, Attiet:.-.311R4AVIEJVARS) 

44E7°7 z--.Z KDNA 	-F,E*jaa-).-a1,-)-ti,:: -c 	itig-at.,, 	*you 2 t:.-_,3aa 

loaLP1010511,:.-_ ---c, 	Co s — 7 KNEM:.-.. 4 A L, tc: c, 

pp 6 2 (P B 1 ) —KR a s (WT) L p h AG—c R a f (R 5 9A) 

L oca-).-aty-t. 

pp 62 (PB1) —KRas (G1 2D) L phAG—cRaf 	(R59 

A) La)maa).-aty-t. 

[0270] 	VIEJNOARSt, MiNlit143d0)g)-0JEZ L.' L OYC 	Z, 7— 	)6I5a41- 

glypAnt;,:>5-L, (7j- i) 	ii,l'L 	I X7 1 —ARCEVA) CEIllivr 

47 .D tc: . V-z-_-  , 	p p 6 2 	(P B 1 ) —KR a s 	(WT) L p h AG—c R a 

f ( R 5 9 A) L oca-).-atytt:.-_--Do-ct, 	E G F ,:,:))1111i0DPV[V4A, 

WO 2013/084950 96 PCT/JP2012/081539 

[0267] (7°^ X $ K D N A ©il) 

p p 6 2 (P B 1 ) -KRas (WT) G e n b a n k 70 izis a > 

: N P 0 0 4 9 7 6 VftfcZ tl£ 7 $ J I£IB^J£ =l - K"t£ D N A SB 

[0268] p p 6 2 (P B 1 ) -KRas (G12D) pp62 (P B 1 ) -K 

Ras (WT) IB^US^ : 1 6 0 tClEic© D N A|B^U (5 '—CTTG 

TGGT AGTTGGAGCTGACGGCGT AGGCAAGAGTGC 

CTTG-3' ) 

^lAL/co phAG-cRaf (R 5 9 A) IB^US^ : 1 6 2 tClE® 

(07$. JWM^\t)sbt£.Z>9 KTSDN AIB^U (IB^US^ : 1 

6 1) tcg-3'3\ ^IMJ2 tc|Ei6©^;i^|W|^i©^;i"e^L/co &fc\ c 

R a f Harvey CD ^ Science., 2008 

$7^4 03 2 1 #N 5 8 8 5^ 1 3 6 - 1 4 0 /*-*>* 

mizLTs (cRaf (R59A) ) tt^mmimz 
fc^xm^tco 

[0269] ammm^omi^mxs Mrwcit^gAamomg) 
fu§E7°^X$ KDN A^TsEafi^fottrKT^M^U ^»J2tC|Ei6 

Co s - 7 L/c0 

p p 6 2 (P B 1 ) -KRas (WT) ̂ phAG-cRaf (R59A) 

p p 6 2 (P B 1 ) -KRas (G12D) ̂ phAG-cRaf (R59 

A) tm. 
[0270] 7-9^uWs±RM 

I X7 1 —ARCEVA) 

tT^/co S/c, p p 6 2 (P B 1 ) -KRas (WT) ^phAG-cRa 

f ( R 5 9 A) £ (DM.IZ-D^ZIZ, E G F «JP0t©®f< ^ 
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EG F (S I GM A#I'D .]„V; l5 0 n g/m I --eA)J1:1 1,, 	3 7 °CT 3 

[0271] 

0 wiaisix,1 t:.-- 	.0e1E7I''ff -D tc. 14 6 tt.tc-liiM 	>4 4 2 1,:.:71 -c, 

>4421,::_711., tc-liiiM75` 6 HA 6 75\ I'S ck -3 6:.-_, 	p62 	(PB1) 	—KRas 	( 

WT) 	L A G —c R a f 	(R 5 9 A) 	L 	j:kftIR,-;.-ttc_AIEnt:.-..81)\ --C, 	M-3113 

/3\ 6 0)*I1 Se,;, 1,\ ink ( E G F 4m)in) --e(-, g.YOTA (-R--aptKoffm e 

ES -,3_ 41.1:4:75\ -D tc. 	L 75\ L, 	EGF A)J1il6:.:4* .D --CMINIM:.= 8 (d-  z -R--a12tKoff 

75q,geii5 6 tt,tc_-,, —, 	pp62 	(PB1) 	—KRas 	(G1 2D) 	ph 

AG — cRaf 	( R 5 9 A) Lopmaa-).-aty-t -et, wg 75\ 6 OD V AMT. ki =It 

1ST 	.D ""C t mEntg -e -Rai* a) ):[ -wgga73 6 tt.tc. 

[0272] It-D -C, 	*RIEIJI6::_ckt13S, 	Att:.:134iZAt:.-_,,k -D -Ctl2Z'91 /ON 

rm$H4iFiEllotx (A3guaivytt) 	IElAfrc:.-_tzA_z a- Le-- 	zay-e, 

Att:.:1343 	Z , 9 ' 	NaAaliNitile, *gollPfit:.-.1-30-c, *RIEIJ]a) 

[0273] (24) 

<5 JNIEbl$HfFJEI10)$ffl 2 0> 

WN 1 9 (,:.= 8 OZ.  t 7i 1., tc A t') , 	*RIE916:.--ct t') 51 	'NIEAl$Hffill a) 

411Hirligk1Effl-C,Z z.: L 	1,;t-F t:.:7151t:.-- --C WO Lt:-. 

[0274] / 8, -ArtiN 2 4 t:.:80-C, 	.-4*L LAL- 5 M 	NIEMH 	'f'FJEII l, , 	B c I 

X (L) LBakLa)MfFJEll, 	Bc I X (L) LBaxLID$H4lF)11-C 

Z. 	B a katiel3 a xtl:kt:.-.BH 3 K)(-f Jlil.,--C, 	Bc I X 	(L) 	L$H 

'f'FJEll -Za.'LelEI1]675\1,:.-_,"S-D -C1,\Ze, 	Bc 	I X 	(L) 	LB a k 	BH 3 

K)( 4 	Llg)flqierifRt 	3 4 0 n N./1--e(,), 	Bc I X 	(L) 	L Ba x 	BH 

3 K)( 4 	L 0)MtNt 	1 3 m. NA --"C 	Z (Sat t I e r 	M6, 	S c i 

ence. , 	1 99 7*2)1 419, 	27545302'4, 	983-986 

i'— Ofi) 	a LelE1)16/3\t:.-J-S -D -COZ. 	etc, 	a.' 41.6 ,91 	iONIEMIalif 

PI 1, , 	A BT-7 3 7 	(BH 3 fAirA) t:.-..ck -D -Cgarligt:.-..13EAttLZ a.' L t 

6 tt:t 0 Z. 

[0275] (7°7 Z KDN A 00111) 

WO 2013/084950 97 PCT/JP2012/081539 

EGF (S I GMA*±§^) ^Si)lJ|5 0ng/m l«U 3 7°Cf3 

[0271] i4 p62 ( P B 1 ) -KRas ( 

WT) t AG-cRaf (R59A) t •GtcMMlZtS^Ts ft® 

(EGF#^JP) -m, myemti fr 
m&sti&frofco LfrLs EG 
&1fmtbbntco -J5s p p 6 2 (P B 1 ) -KRas (G12D) t P h 

AG-cRaf ( R 5 9 A) 

MXfo ott 0 JFMfrlltf) btl/c0 

[0272] *fg0J^Cc£tU£\ 

£BJ^Kii£a.£c:£fr-e$£©-e, 
*fg0£© 

a 0 

[0273] (^MJ 2 4 ) 

coy^onmmmmo^ih^o 
^»ji 9tcfciNT:fc^L/c®''j^ ^mniz^voy^onmmmmo) 

£ £ £ £J-M"RC^-t^;£^T56!I L/c0 

[0274] &fc\ ^»J2 4tCfelNT, Be I 

X (L) hBak^fiim Be IX (L) tBaxi®M|^ 

So Bak&t/B axtt^CBH 3 KPW >£^LT, B C I X (L) tm 

I^ffitSilifr^^frCftoT^Sfr, Be IX (L) £; B a k B H 3 

KPW y 4 0 n M-efeyN BclX (L) tBax BH 

3 KP< -Y y t 1 3 iJ,MXfc>& (Sattler M^, Se i 

e n c e. N 19 9 7^2^140, 2 7 5^5 3 02^ 9 8 3-9 8 6 

zti$mbt>Hzt£-oTIN^O ttcs zn^oy^onm^mw 
A B T — 7 3 7 (BH3lti) IZ J; o T^ftlCPMS tlZ Z t =fc 

ft] £ tlT lN §0 

[0275] (7°^ X $ K D N A ©il) 
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pBak—hAGt, gaM#-14 : 1 6 4 (ZERO) 7 Z i REM 75\ 6 tsZq 

±=1tea — 1 -.DNA (g0j#1-41 : 1 6 3) CE111,Vr, *you 2 t:.-..ENC,0 

51L P]ea)51(,:.-_ --C4lF11  I., tc. 	phAG—Baxt, 	gEN* 1-41  : 	166 t:.-.. 2 

am 7 z ) REM /3\ 6 ts WiAtIA 	— 1 -ZDNA (gOli# 1-4 : 1 6 5) 

lE110 -C, 	-ArOli 2 IZEili,051L P] 0 0 	t:.-.. --C 4lF' I., tc: . 	etc, 	P P 6 2 

(PB 1) 	—Bc I X 	(L) 	t:.-.. -DIXT 1,, 	-ArtiN 2 0 t:.-..Ea)At,) --eZ. 

[0276] (iiiitMeliN^05.14R4A, AtVel,:itiR4AMINCARS) 

-FE mag-).-atytt:.-_-c 7°7 	--.z KD N A 	WM-a Lk-  t 10, 'AAR 2 t:.-.. 

gaaa)51 L P100)51(,:.=. -C, 	2 9 3 VijNi,:.-.311R4A L, tc. 

pp62 (PB1) —Bc IX (L) LpBak—hAGLOALW-)-abt.  

pp62 (PB1) —Bc IX (L) LphAG—BaxL07gW)-ab-t0 

[0277] ALT, a.'41.6 .7°7-Z KDNA 	4.A Lk 2 9 3 MINt::_, A B T — 7 3 

7 	(s a n t a 	c r u z 	biotechnoIogy#TD 	,41WEAE'l. 

1 5 µ,M(ZtSZct ')))1:1 L. -ArtiN 2 t:.-_,EiMaLP10051t:.= ---c, 	p 6 

2 	(PB1) —Bc I X (L) 	LB a k—AG L 	I:kftIR.-,3 -fttc_leiNt:.= -DO 

--Ct 	3 0 31-3 	(,:.-_, 	p62 	(PB1) —Bc IX (L) 	LAG—BaxL 

ARIA -,3_ -ft ALAN t:.-. --D o z 1,, 	Ai* 	5 3• 8 	t:.-.. ER1'41  I., tc: . 14' 6 tt. tc A Mt:: 

ate ,, *roil 1 t:.-_,ENC,a)51LP]ea)511,:.-_ --CIIML„ Hirc:3-41,--C1 

)16)1mA (-Rai2tK) aoggyt1.7ctiv 1- 1, tc 	5 7 	I'M.' I., tc: . ts 8, 

7 7 a) xOlitVAAMiulli 	0 L LtcHirAl (3•) 	L. 	yOlitV416)NA (-Rs 

a12tK) ongs'Atl.l.,--CliNZ. 	p6 2 	(PB1) —Bc I X (L) LB 

a k—AGL 	I:kftIR. -,3_ -ft ALAN t:.-. --D kiN z GAiiiM 	4 4 3 (Z, 	p 6 2 	( P B 

1) —Bc IX (L) 	L AG —BaxL 	I:kftIR.tt. tc_liNiNt:.-_ --DlivtaAiiiM 

>4 4 41,:.:7 -. 

[0278] 4 4 3 arf4 4 (,:.:71_, tc_liiiM 75 \ 6 HA 6 75 \ ts ,:t -3 t:.-. , 	Bc IX 	(L) 	LBa 

k LID$H4IFJEll, 	Bc IX (L) LBaxLIDMIIHEII, At: Z: 	6 ,9i m 

Niv$H ,fiFiEllivvoigt:.-..): -v_ tt.tc_-  'Rai* On g YOLTI.t, 	A B T — 7 3 7 

vAmt:.-_,t t,)41111inlzA,-.P LT-  o -D AL-. It .D --C, *RP] t:.-. ck tt3S, 	gi16)NA 

WO 2013/084950 98 PCT/JP2012/081539 

pBak-h AG 13^0 : 1 6 4 tC pES© 7 $ J *o & •?> 

H^3-Kt§DNA : 16 3) Zm^X, ^»J2tC|Ei6©^ 

fetrnffifDHmZTWrnLtco phAG-Baxli, 13^#^: 1 6 6 tC|E 

mv>7$ KtSDN A (I3^y#^ : I 65) 4 

m^Xs MMM2[zmmo^&tmWto^MzxftWkLtco %tcs PP62 

(P B 1 ) -Be IX (L) IZ^T&s ^Mti^oiztmomvxfo&o 

[0276] (iSSlSS^OlfefiA^ MOHCmfc^A«©ilH) 

TIElI^^tot*tCT7°^X$ KDNA^ii^Lfct©^ 2 IZ 

t£W,(Dj5}£tmWi(Dj5}£lZX, 2 9 3 A Ltca 

p p 6 2 ( P B 1 ) -Be IX (L) iipBak — hAGi; (D%. 

p p 6 2 ( P B 1 ) -Be IX (L) £; p h AG-Baxi; (D%. 

[0277] fUT, KD N A^iALfc2 9 3«tCN ABT-7 3 

7 (santa cruz biotechnolog y %±M) £ il$t/jfiJ-t: 

1 5 AtM£&£> J; 9)^iP U ^IMJ2 tc|Ei6©^;i^|W|^i©^;itCT, p6 

2 ( P B 1 ) -Be IX (L) t B a k - A G t £Wfgii3 IN 

X&3 p 6 2 (P B 1 ) -Be IX (L) ^AG-Bax^ 

S-3'3\ ^MJ1 HC§E*6©;&££ll^©;&£KT$ffiU 

(:§M§H*) K Lfc^77^SLfc„ fcfc\ ?' 

7 L/cBir^ (#) ymzmmw& (£ 

^tiO ©^^iUt^LTl^o P 6 2 (P B 1 ) -Be IX (L) £B 

ak-AQt^^m^^tcmmiZ'D^X(Dmm^mA-3{Zs p 6 2 (PB 

1) -Be IX (L) tAG-B a xtZ&m^^tcmmiZ'D^XOmm 

^i44 

[0278] IH4 3M'4 4 ̂  Lfci^JIfr £0J^fr&c£ 9 Be IX (L) £ B a 

ktmmwm, BC IX (L) tB a xtmmwm, mzzn^oy^ 
on.mm'K\m\^m^z^mistitc^W(Dm^%%wmt, A B T -131 
GO^APtcJ; U^Bl^tcM^LTiN^/co tit^Xs *fg0J^cJ;tU£\ 
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ffl 	- Z a.' L I,: ck . D ""C 	9' , 	JNIEAl$HfFJEI110511 -ZV-e0)11i124 

ffl -e 	Z a.' (_ 7Y -AII -,'_ tt.tc . 

[0279] etc, AggY6)%1. e#1Fi 	7i L tc: Hi rbW, Bc I X (L) RV el3 a k VA 

L -Clflick-t. 8 03•TV'), 	Bc IX 	(L) R.013 a x6:.:1341, --C6 	ck-t.3 

5 3• -"C' .D AL-. 	z_.'ock -3 t:.-.., tatEtNed\t“,\ Bc I X 	(L) arf B a k 	( 

Mittp-ZR : 3 4 0 n M) 0), 	Bc IX (L) arfBax (Mittp-ZR : 1 

3 ii• NA ) c t) t "Rs a 12tK an; '-.P e A 75 \ -D tc tc 673 . 443LRoi&t,), *RBA t:.= ck 	--C 

9' JNIEIA$H4iFillaAtNViTtre,Z  

[0280] (*you 2 5 ) 

<5 JNIEAl$11FJEI10)$ffl 2 1 > 

-41thiN 2 4 (,:.:81,\ -Ct7iLtcAt'). *RIEIJIt::_ck (') 51 M NIEMHME11 a) 

ftta)41HirvgA1Effl-e,z a.' L 	J-;t T V: 7i - 	a t:.-.. "TWO L, tc: . 

[0281] AT, -41thiN 1 3 (ZEilt,0), 	p 6 2 (PB 1) —p 5 3)3WAG—MDM 

2 	.• ./foigt:.-..fup, LZ1,\ ZC HO— K 1 KNEJN, 	3 5 m m )17 	/-52,/  

v i1 (PLIM#11 ) t::AfE L AL-. -t-  L -C, -t-  OW El, 	Nut I 	i n-3 	( 

CALB I OCHEM#TD 	]&VSE'l. 1 0 m, M -C)ilil L. -41thiN 1 t:Eat, 

loaLpi]oloat:.-_ --ctms t.„ 	1,AA)iiia) 2 314/3\ 6 1 5 f',-)8 	1,:.-.IWTM 

ER 14' 1, It . ER1'41  l,tc_- A1t, 	-AVM 1 1 vzIENC,051LP10051C,11 k,\ --c 

-Rai* WE '1,16)%1. 	1174* l„ 	Hem t :.-.. -4 I., --c 7c=i v I- I., tc 	7 7 	'fiF -A L tc_- 

[0282] 

. 	141  6 ttd-c_iiM 	4 5 t:.:71 -c, 

>4 4 5 t:.=.71,7-c_liiiM75\ 613A 6 75\tsct -3 (., 	Nut 	I 	i 	n-3 	(C ALB I 

OCHE M#Tl) 	)iiiiL L t t:.-..A_Ab /3\ t:.-_ -R-a12tKaAtlY6)%fteA,P l„ 	- - a) 

#41-1711_,AL- Hirblinick-t. 33• -e-Dtc_-. ltD -c, 	*ftqlt:.-_,t-D -c, 	gYOLT 

Affl -z a' L I,: ck . D ""C , 	9' JNIEAl$HfFJEI110511 -ZVC0)11ilEbla 

Ve-t-  0)318f'1' 	ffl T 	Z a.' L 75qt!Ltql.tc_-. 

[0283] (*you 2 6) 

<5 JNIEAl$11FJEI10)$ffl 2 2> 

±EPlet:. *RIEIJI I,: ct (') 51 	NIEMH ,VF)Ell ofttogliiiYAIL 

WO 2013/084950 99 PCT/JP2012/081539 

aif mm titco 
[0279] ttcs Be I X (L) ^t/BaktC^ 

O^-efey, Be IX (L) B a x KHI LTttfc 3 

5ft-e$>?tco Z(D£?lZ, fmfeWHf'.J^INBC IX (L) RtfBak ( 

: 3 4 0 n M) <OHti\ B c I X (L) J&tfB a x ($«££& : 1 

3 jxM) ct lJ t ~o TctcSb^ ml 3iz!i CD ifi U ^ ^^B^UCcfcoT 

*>s«7 $ h z t tfwmn ti tc0 

[0280] (^MJ 2 5 ) 

1 > 

2 4 K£^T t,^ LfcilkK *fgB£ lZ£V9>/<? ff (D 

b^ai-es a c t %yLTiz&TJj%izTmmLfc0 

[0281] %t\ 1 3 KIE*^ p 6 2 ( P B 1 ) - p 5 3 RXf A G - M D M 

2 £££^tCfgi!LTlN£C H 0- K 1 3 5 

V*>=L CIIL/Co ^LT, f©I0, Nut I i n — 3 ( 

CALBIOCHE M*t§!D Jt 1 0 U 1 tClE® 

(DjjfetmWiOjjfelZTWl^L, 1 

IXt#L/co IX*§L/c®f<^ ^MJ1 HClEi6©^;i«>:|W|«0^;i^ffllNT 

:§M§rfrMJ^fjt£MfU BlP^CttLT7°P>> hLfc^77^#lL/c 

o t# £ tlfc|p^^:l§l 4 5 tC^fo 

[0282] i4 5lZ^Ltc1femfrt>Wt>frti:&?lZ, Nut I in-3 (CALBI 

OCHEMtt^) t(D 

L/c0#^ti & ct ^ 3 frT:'fo -o tc0 lot, ̂ ^§0£UCcfcoT\ 

tfto & T? $ & z t if mm nntc0 

[0283] 2 6 ) 

<oy^onmmmm(D^ih2 2> 
±§EIWI*§^ *%miz& y ^yj^onm%~Kftm(D%3L(Dmmmtzfo 
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ffl T 	. a.' L 	J-;t T 1,  ::- 7i - 	a 1,  :.= -C fe 0 L tc: . 

[0284] AT, *you 1 1 vz_gaa), mTOR (FRB 	doma i n) —AGR 

.0 p 6 2 	(P B1) —F KBP1 2 	'-ktriig6:.:ATRA,---C1,\ZHeLaS 3U 

liNt:, 	rap amy c i n 	141133gl. 2 0 n NA(ZtSZck -3 A)i111,, 	R1 

1 6:.-_,ENC0)51L P100)511,:.= -CAM Lk-. 14' 6 tt.tcAiM 	4 4 6 1,:.:71 -. 

[0285] >4 4 6 1,:.:71 Ltc_IliiM75\ 6 PI 6 75\ ts ct -3 t:.-.., 	r a p amy c 	i 	n 	))11,1, 	g 

igHilV L A 1,:"Ra12tKOffM5q734-,3_ 41., -t.10#1A7iVirAlflick -t.  3 3•-"C 

.D tz -_- . 	It -D --c, 	*ft HA t:.-. ck tt3S, 	gi16)NAffl -z z.: L t:.-_„LD -c, 	,9' 

	

iONIV$H4,F1E11759tt -zHil3A, 	arf-oilkif'1'ffl-e,zz.:L75q4,12-,3_ 

4-t. tc . 

[0286] (*you 2 7) 

<5 JNIV$H ,VFJElla)$ffl 2 3> 

E G F 	u.= ct t') VIEJN 	a) E R Ke3t,htlE-,3_4-tz L, 	ERKaN (ERK 

subst 	rate) ei)RIE-,3_4-t,, 	-t. 0) 	M, 	ERK 	subst 	r 

ateLPinlqi0Nopww K)(-f J (P i n 1 	(ww) ) L 75qH 

4/FlEll 	Z a.' LelEIA675\ t::_ts.D -C kiNZ . 	-,3_ 61,::_, 	ME KI3E..V.ALITZU 0 1 2 

6 	A)ii- zL, 	ERKo3tte1E-F 1_,, emoigt: E R KaKeil,i) Ji 1E 

...1...tj-, 	ERKP i n1 	(ww) 	LO)$1afFiElleflq511-,3_q'tZ a.' L t% 

[0287] *-4101J t:.-.. 8 0-C (,, 	E R K o3tftlEli L, 	E G F t: 	'D --crmtvigt:73 

4.-,3_q'tZ ERKP i n1 	(ww) 	L0$H4/FJEll*RHA6c.,,t-D -cffl 

T 	Z a.' L , 	etc, 	E R K.0)3t'htlElil„ 	U 0 1 2 6 (Z.ct -D-c-rmtvigt: 

trAlitql.Z E R KARL P i n 1 	(ww) L0$H4/FJEll*RHA6::,,t-D -c$ 

ffl- ZZ: L, 	-,3- 6t:.--, 	EG Fuaivvoigts:>-)1,1Rit*RHAt:.-_,t -D-c 

gliint::_ffl- Z a' L, 	J-;t-Ft:.:71 - 511,:.= -Cf4,121_,tc. 

[0288] (7°7 Z KDNA 0)01t0 

*-41th1Nt:81,\ --C, 	EG Fuaip#0/gfc,:E R KAN LP i n1 	(ww) L 

10$14/FlEllffl -  Ztc: 673, 	1,A$H4lF1,11 	FRET 	fillEll 1, --Cffl -Z. 	( 

WO 2013/084950 100 PCT/JP2012/081539 

[0284] %t\ HClEic®, mTOR (FRB doma in) -AGS. 

t>*p 6 2 ( P B 1 ) - FKBP12 LTlN-g> H e L a S 3 Iffl 

rapamyc i n £ 2 0 n M 9 1 

1 tC§Ei6(OT}££ll*§(OT}£tCTMf L/co t#£>ti/c^H£li|4 6 

[0285] H|4 6 L/ci|p^fr£0^ £>fr&cfc 9 ^ rapamyc i n ^jQ?j|N H 

iiB#^ tmzmms tu t <D^MLI Z ̂  101 m & & £ 13 % -e 
h-otco lot, mMW&%:$ilhtZ>ZtlZ£^Ts t>y 

y«7 ff p^isfFffl z> Rtft •T? $ & z t tfmmz 
tl/Co 

[0286] (^MJ 2 7 ) 

<oy^onmmmm(D^ih2 3> 
E G F E R tl§ ERKlI (ERK 

subst rate) fr'J yWlifcS tu Di|p^N E R K subst r 

a t e i; P i n 1 ^ y J^O jK® w w K^^T> (Pi n 1 (ww) ) £; 

ME KPM^yefe-SU 0 1 2 

6 £8sjbnT&t, E R K0;£14«T U E R Kgfftfjjft'J >Mib 

ERKlIiP i n 1 (ww) t<DftKWmt>iM$Z-ZtlZZ.t*,5Q 

£> tlT lN §o 

[0287] ERKOM^L E G F JC J; 

a#3tl£ E R Kgff,*: P i n 1 (ww) t ©ffiSfFffl o T^di 

VZZZt, ttcs ERK©^ttfb^L UO 1 2 6tCj;oTr^W^ 

jrpftl3tl£E R Kgff£ P i n 1 (ww) £ <£ o 

J^T^^-r^;i^T5SIIL/co 
[0288] (7°^ X $ K D N A ©il) 

EGFglft^ERKSI^P i n 1 (ww) t 

©fl=l5fEffl ~§~htc&s E^fl=l5fEffl ̂ k. F R E T L T ̂  t£i ~3~ ^ ( 
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Christopher 	D. 	Harvey6, 	Proc 	Nat I 	Ac 

ad 	Sc i 	U 	S 	A. , 	2008*12919, 	1054, 	49 1-4, 

1 9 2 6 4 — 1 9 2 6 9 ' — :') 	01,1g) 	061,, 	pp62 (PB1) — 

ERK 	subst rat e—P2A—hAG—P i n1 	(ww) —NES 

gOli# 1-4 : 1 6 8 6:Eaa)77 Z i OgtgEN13` 6 1:4:WiRtA 	— K 1,, 1I 

01 1,::_a -,Lq'ttz-_-  D N A 	(EN* 1-41  : 1 6 7 ) 	c110---c, 	-A-roj 2 t:.-_,Eik,a) 

51LP]ea)51(z.---c4,F1.,  L tc . 

[0289] 1:4:8, 	gEN# 1-4 : 1 6 8 6:.-_,Eik,o7z ingtgaNt:.-.1-30-z-, 	1 — 1 0 2 lila) 

7-ZingtgEN6p 6 2 (PB1) 0)7 z i RNA 	- . 	1 03-1 2841 

a) 7 z j REM 	I) 	)j—gUij7T -c, 	1 2 9 — 1 3 8410)7; )0gtgEN6 

, ERKaNTZL IC d c 2 5 CO)4 3 —5 21i10)7Z i REM 7M, 

1 3 9 — 1 4 2 a a) 7 Z i REM 1,  ERKKV* 	‘II3'fila) 7 Z i REM 

71 -.:. 	1 4 6 — 1 6 4 fiLL07 z i OgtgaNt 	P 2 iok,' .7° 	K077 z j mug 

71 -,, 1 65-39O4077 Z i OgtgENt A G 07 Z i REM 	T 	o 3 

9 1-4 1 6110)7Z ingtgENt') J)J —gUIJ71 -,„ 4 1 7 ---4 7 0410) 

77 Z-1.: iNtgaMtP i n 1 	(ww) 07 -=::: iNtgOIA. 71 -0 4 7 1 —4 8 241 

0)72 ingtgENtME Ka) At4ffl:> -)i. (NES) 0)77 -ZingtgaM 

0 

[0290] tC: , 	p62 	(PB1) —ERK 	subst rat eLAG—P i n1 

(ww) —N E S Lormt:4 A t_, tc P 2 fok,s-7° 	Kt, jj*T-v:> ,,,,,f)l. 

(porcine 	teschovi rus)11EAOCHYSEL 	(:> 

4IFJETtN7.K3AM„t:c is—act ing 	hydrolase 	e 

I ement) gUIP-et'), 	51  JiONIA,viiii,-,: i) tv_i_x *,y  E. j71.3  

amt,), 	E,A77 -z iggtgog (ATNFSLLKQAGDVEENPGP) iti 

07 €11•1 0 7°  1=1 I) J0)114.-C3147YE, 	Z a.' L e% 641Z OZ (Donne I 

I y 	ML6, 	J 	Gen 	Vi ro I. , 	2001*58245-'41 0 

1 3-1025—:')01E1 ) 0  ItD-C, 	pp62 	(PB1) —ERK 	su 

bst rat e—P2A—hAG—P i n1 	(ww) —NESVM:.-..4A 

WO 2013/084950 101 PCT/JP2012/081539 

Christopher D. Harvey Proc Natl Ac 

ad Sci U S A. N 2008^12^9 0, 105#, 49 

1 9264-1 9269 *-*/ #B§) U pp62 (P B 1 ) -

ERK subst rate — P2A — h AG - Pi n 1 (ww) —NES 

ftlC^SStlfcDNA (13^#^: 1 6 7) ttm^Ts ^500 2 £§B*6©;& 

fe£mffi<Dj5felZZW$kLtc0 

[0289] IB^yS"^* : 1 6 8 tC HES077 $ J tCJS lNT\ 1—10 2{\j_0) 

p 6 2 (P B 1 ) 0)7$ yi£IB^]£^-to 103~128ii 

0)7$. J ItlB^y^: 'J yt)~IB^y^:^t"o 12 9—1 3 8 {\L0) 7 $ J 

% ERKiltfeSL KCd c 2 5C04 3-5 2 fi©7 $ J L 

% 13 9-14 2 faO) 7 $ J ERKK'^V </%MiL(D7 $ J 

£^"t0 14 6-1 64fi®7^y ItlB^y tiP2A^7°51K©77$y IIIB^y 

1 6 5 — 3 9 0{\L0)7$ J A G0)7$ J HIB^l 3 

9 1—41 6{\L0)7 $ J 'J yfj— IB^y^:^t"o 41 7—4 7 0 {\L0) 

7 $ J P i n 1 (ww) 0)7 $ J HlB^l 4 7 1 — 4 8 2 {u 

0)7 $ 7 E K 0) is 9* J~J Is (NES) 0) 7 $ J 

o 

[0290] ttz, p 6 2 (PB1) —ERK subst rateiiAG—Pi n 1 

(ww) -NES£©P^CjfAL/cP2A^7°?1K&, ]f<^ >;/a-7-7-r JU 

X (po rc i ne teschov i rus) SJ©CHYS E L (isX 

:cis — acting hydrolase e 

I e m e n t ) WMZlbV s 0 IfillRBttC >J tfV-AX^y bfyftf 

giy, ^sk7$ yiliB^y (ATNFSLLKQAGDVEENPGP) *P 

0)m^0)7°n 'J (Donne I 

ly ML£NJ Gen Virol., 2 0 0 1 $5^ 8 2#5§1 0 

1 3-1 0 2 5 0|,t, p p 6 2 (P B 1 ) -ERK su 

bst rate — P2A — h AG - Pi n 1 (ww) —NES 
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Ltctaat:.:(, , eArligt:.=p62 	(PB1) 	—ERK 	subst rat e0) 

Cii`ATC..P 2 Pki' .7° 	K a) —3,,E13 emta Lk-  t a) L , 	A G — P i n 1 	(ww) 

—NE SON 	AT.: P 2 A '. 	K a) —3gMita Lk-  t a) L 7Y314 LT' 	i!,A 
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