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Improved MEM Zinc Optionigit (InvitrogenM ffi, *TWMAror.t-IiitL L 

[ o o 7 8] 

*ifil-ett, 7 4 —1—gaNatY/Ra 7 4 —1 	-,::& -::ffilt%WiYgi-Lffi 
5 IIVVINO)ffittft 1..,‹ , 7 --f --i•---  AlaNcO/Rit7 4 -y---€ )n-i:wilt< 

Illotcwoffi.k 9 ff.t uoo  

*IfiliL.t-soC 7 4 — 3if 	-IINEttfi/5U17 4 --3f —NM 1: Kit 	W0,jiL- 

ffiliNtVNS- f i, fffeJit;DR:lx110AW (M, NAFLIA(0)-011&) DRJUIW,c000 

7KIV:V41061-itL U--cit, finARtY/Xttita#1:WitWOsJiz_.-A-1tt 

10 I/ NiffitffiATI L.< , ,,,,uta.MY"Litffi 1 9 ATI LL ̀ o 

[0 o 7 9] 

*Ig-e11106triita, glipil-t#4tP-,Af--ev \ -c 	1 0. ifnAi-t44-43tL C-c- 

tt, "rivi - 	(VIJA_tl, OW 9 sz --"7/1/7'. :/) , 	1- .7:/7s 9 :,, 11M 

R. = 7—Y's./1-4f.MM, g(*)--c* (fflAili.M, .-t i:/) , B 2 71'7° 9 2z ✓ 

15 l', N2 -97° 9 7Z:/ I', 	.1771, 1-7-,---,./-\97°1/—A2z:/i-, 	2 — 2z /t/t 

.7°  i- -m3ri —)1,301 3 ' 1'71---/i/9 -tp—)1., sp,60a;:m,60)i044t/E 

hi*cf 6tt,6. /*.7) ---cl), 	B 2 71-7°9 2z:, }-7)gt-Fluo. 146:, 	B 2 71- 7 

9 2z :, I- 7)i it )iii t tbitImproved MEM Zinc Optiont-git (Invitrogen1±) 7)7-3.0 

20 

K'...#DO6/1,60 *Ail:), B 2 7-}-7° 9 2/ '/ 1-0)Sitti, 	0. 	0 1 —1 0 	%, 

t L < 6 	0 . 	1 -- 2 	i%--c17) 60 t it, Improved MEM Zinc Optionigit" 

Vi, .1  )tga)/tP:4<rP1i.t -q- 6V311P.IVJUL---C't ILN. 7c0),k 5 tWintL 

L-C, vtaa, 	) 7 	71, 1--z:/- -,./A 9 7P1-7z,- 1,-, 	N 2 -9-7° 9 2z : -I''' 

0).t.i*ft#4J4ffi*ti 641,60 igit4i0DIVEVJ1141i0)41a, 0 . 	o 1 — 1 0 

Wtt%, 4TIU<a0. 	1-2 	./°/0--e7)60 

25 [0 0 8 0] 

ATt 1.. < a, *I&TfiDo6tfi-itictt, 1,-/--1 4 :,FIVIVPIKTJ'.-2- 	I-, A 

MPiAttlE.74.'" 	J-----ff.t-SIZY/Itz:ItT tl 1- :v_1.--'fr'f*a---)--- — 
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Improved MEM Zinc OptionJ§ite (Invitrogen^i) b L 

[0 0 7 8] 

5 Wj;VM7 4— ¥—MWRXJ>/X\t7 j — 

t9£f£ Ll\, 

temRj&ommvim (#k 

[0 0 7 9] 
^Xg-Cffli^Jgil&fcJu skmiX^mtLX 

\t, r;u7^> mgy^fT/^^y) , h7y^7xyy, JHJ» 

SL n 9 —^4?^ ($JxJ'fIl&h „ B2 7t^y^y 

15 K N2f-yy^>-hN 2-^/V# 

3 ' 7P^y ir n—if 

tfmfbfrZo tefrXb, B2 7f-7Py^^h#S^^bV\ til, B2 7t/ 
y ^ y h£ ft fc Improved MEM Zinc 0ptioni§±ife (Invitrogen^i) 

H/Bl^ft5„ i&ifi'K B 2 7^7Py * y b<DM&lZ, 0. 0 1~10ii% 

20 0^L<CfiO. l~2M4%t?fe'5o Improved MEM Zinc Option^i#!-^-

it, £V\ ZOXytemmt 

Lt, N2t/y^ybf 

ibft£0 i£i$^0iiijfB^P$j0?i^3:N 0. 0 1-10 

S*°/CN 0£L<teO. l~2fi*%tfe^0 

25 [0 0 8 0] 

tJ1ZL<it, K A 

M p y n x -r ^ ̂ r -r-—tf & j; xy-/ % tc ft r ? f- if *i-—n-
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2 , 	3 , 	6 0)1311.-*P1 , 7 	.1--  t":,:1414K44 ---)----V--  4 , 	5 , 	7 co 1311.t; Pi , R 

twairmq-tt-g,--itoxo. vt.0 .--c, ig (5) Lig (6) Lorc-L-tg-it 

4W7 5 L.-  LffiAfIl..-00 

[0 0 8 1] 

5 *Itt, istI1J1-6 :E. *ii,, -;,g/*141,0 	in optgA r= A Litt*N.1_, AV 

3 0 — 4 0 °C, Af I 1.. < tt 3 7 °Cgt1F-C 2 4 ---- 2 4 0 [141M, 	C 1 1, < it 7 2 --- 

1 9 2 *NC 1-1 0%. ATI U‹ it 5 %0D=FitfLg*..% LiLc o 2 4 zr 

*Iflictiv-c-If 7j-iii,,-.gitfitigK oraffiP4-iii,-:,git 	y7i:.37̀ iLisiwt 

10 ut::: L ig)frriiit, 11)Pi-iii, 	:y1gitiflYa*Ari4j6:_m--4--  6 5 ://5 w-\bil 

(PPcil- - :,giiiiiia-- -)J—) 0)56M, b)60at-fIArpic,mti,6xs-ii,  

, -;/0)AiAtit.1-- 6:: Li: 1 o-c-,1-1-  5 z.: Lffi- 	6. 	il-A---- -—L U --at, -f 

15 

9 :,, 	P C S K 1 	(proprotein convertase subtilisin/kexin type 1) 	, 

S UR 1 	(sulfonylurea receptor 1, 	IJ 	: ATP-binding cassette, 	sub- 

family C (CFTR/MRP), member 8) , N K X 6. 	1 	(NK6 homeobox 1) , 	P A 

X 6 	(paired box 6) , NEUROD (neurogenic differentiation 1) , A 

R X 	(aristaless related homeobox) %ffii-q164-L6 c, 

[ 0 0 8 2] 

20 ii---zt,itA 9 , *580)1a, 0 	liczab6111Piiii, :,gitif4MTV-Z---J-- 6MA 

Ut.-4-6ffi, Pr 0,-i1A, 1-- /xbt-A: 9 .1.31Lt.c4Mi-L-  b 6 iff4Jila 	1 9 3 ,1L I. 

itVe—L31L5,114-1-61-AiLI0-c- , 0101111 , 4,0t.OHLVSi:17)6fffil 

a (PEN11111a, IPM-I in, IgiAl3iV,..1n, W1-3W ll'a-- -- i-L 6 i-L- #A---4-6 

430111114a4) — L 31L$114--4-  6 L• Lffi --C 	6. A14 t hit3{Lor)f.11tt-ffliin 

25 i,---14AIYJi-L- 56N,U-006 i:yi'W- ''ilf .-Y.- 0)56N,0'),A 	: 	k% -j-.6 L.-  Liz: 1 

-D -O-P6:11Lffi-C6. 

[0 0 8 3] 
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2, 3, 6©P1W£!U 5, 7(D$m$k R 

x@ (5) turn (6) b^m^m 
5 w t LV\, 

[0 0 8 1] 

5 ifif 

3 0 - 4 0 °C, ^L<(i3 70CU^X 2 4-2 4 0 R#RU L< II 7 2 -

19 2B#Pf5, 1-10%, 0£L< te5%<DX^{[^l!f&iIMLfcC02-f ^ 

^ ^ — ft \z.xtg^-t <5 - £ ilJ: o T"MM £ fl 5 o 

;£l^3o v $ 

<o^m, 
?r>(Dm%$m-fz>ztKkixfiortmso -r 

^l/]J y, PC SKI (proprotein convertase subtilisin/kexin type 1) N 

15 SUR1 (sulfonylurea receptor 1, : ATP-binding cassette, sub­

family C (CFTR/MRP), member 8) , NKX6. 1 (NK6 homeobox 1) N PA 

X 6 (paired box 6) N NEUROD (neurogenic differentiation 1) N A 

RX (aristaless related homeobox) bft'So 

[0 0 8 2] 

m, (ftE^», i», mftftmnifc, 
tiiiisaf) ^twm&irzz.b&x%Zo mmtsfotcftikvnm-t&n 

[0 0 8 3] 
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onk 1̀ Z4k-Ca, 	ill 	P-isii,.--.gtAllIligAs2f-sitr_-_,-)-{La14---4--6 *WA 

Z 	6. 	0DIMA-iii, :vgit lait, K   (M-3iiiing-*0)A0DK) -, V, 

DRAitAtlIN56-1-- 6f-c_ei)09----;i/L u•-clum--4-6 -:: L ffi-c. 	6. 

5 [0084] 

2. *WA 0 ,1a -g-itiK 

*ROI a, _LE Utz:*58010DIMARtt*561110DICV-b26Ll 9 Va tut,-: 

*ii, 	:,MAKill'a (*M PY10D 	lig) 	-A'sti, 	IX4i:. 	fft--4--  6. 

i'---,  *MITIa. 12 ut-_-_*3ffionelIii-A (at u< ai* (1) — 

10 ( 5 ) ) 	* 2 Jc 1 9 NI 	ttt:_lit)twi,..- erg it Mgr- kg 	-g- 

tf K 	 (*PANILITrri, *5 0A0KAL hi 1E1-6 aftffib6. ) 	aft- -4-6.:, 

[ 0 0 8 5] 

*WA 0 KAic 31. \ --C, 111P-1-.71, - .Mitffili&Ritg1P-J-iii,-- :/&TElfigKitfaC it 

15 

-(ixit, 16 L< tt7 4 /1/3/—t1318/Er_-_I 9 MC Lit-c<1 y I- l'.EsgYA03111a4, 

f..EL1,--C- )1106116. 	6i,:"--, -AK-Jka, 	DMSO 	(2z 	-.yi/A/1,4-:./ 

F) t. E0D{,V1PJ)iP_, *Pkig4:1- 6 L L lbZ 	6. ri-Mtit, K 	L L-c, 

1 9 -̀*--- -i:-fl_1111-1--  6 t` 	6`, Mf98g, Mcti-N08311t. E, 	:E.,  tii,  .- .•aititalla 

L L-C 0)14gfitRal117Jwv --  ,y Vt  NAME L U -C 0)01figa U-o-o, M1$ 	Q) 

20 

37 :/iP*Wffilzfl-11-6&flopVt-regAtMfiL-11L,--C1)10. -it:, IPP4i;t,  

:,M ,11 JAR it 1E,  7Jiii, 	yg,tt Mgr". Bg7_v*gl,_E 6niNA-1 6.'_ k 	r Z JE-t.  

6 i. 6?) iL , _La ZgL Nigi-ftt,'"qC, -74 1-74 .:, c ii-Mill% i:: 1 6 *Mop 

Irlials, 1141Ltaffi 0 n iL N:44 .0 --c v \ /-c v vf-t41,11*0)11{-T- 	r=i-A.',.. a ic 1-4) U 

-C, - -01k, :O_ViLPL:;1:-C*Milit9AR4U, rr4fLIAffi 0 MiLa4q-0 -co 

tcn Nft$1,IN*011{- -T- 	-4J Lit-4131)tgoricite:tt ---e - o)-Eltt:VL 	-q----cgii 

25 IllaEtA 	--q- 6 	1A ( 0 VICR-T-4M-b) Wor)Z3viL- f-st u--c t 1 oo  

[0086] 
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x%%0 mm (mzmmmmtDMcDrnm) ^ it 
Lx$m-tz>ztfrx%z>0 

5 [0 0 8 4] 
2. ^^GD&BJ&^ratrlM^ 

JtfBLttmmmkm <m@ (i) ~ 
io (5) ) 

tt&m (*8HiiWK *mm(DmMtmm-fz>m&&hz>0 ) 
[0 0 8 5] 

t L< Uy hft^o&fflJM 

15 KZbLxRi^tbtiZo mmmt, DMSO 
K) ft}*<Dmm*to7L, mmtu, 

MM, $ttllMft£\ 
£ LtOif^Loo, 

^ Lt UV\ J$?*/we 

20 6 r £ «rBSJh-t-

«J^\ ^-c v ^v ^ tci^c^ U 

X, Z<D&, nffL^^gSHfi^oTV* 

ft v vftmmm <o % m A L it» <D * t> trx^ <Dm % %® n mt $&x 10 

[0 0 8 6] 
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*50)10)K-tit, dA----ce-tvitTb) 9 , 11-0-Let (V4 ti f, i 1,, --q.1,, 

1-. 	../1,• - •7 I-. 	7/. -1)-il-%, ATI L.< it, 	t 1-) 	6cR-4- 	(#M) 	1-6 

*WA 0 KA a)R-q-* (f4MM) it, Vil .if, i x 1 0 5-1 x i 0 1° 	in 

5 /04*, 	tft L< it, 	6x10 7 -1x10 141ii11za/011*, 	6 iLAT-TI u< tt, 

1 x 1 0 9 -1 x 1 V °Aiiiiig/1101s:--eb)6. *5611)10)Kti:_li \ -c, ,3.-*A 

0) 	inb 6 oitaajafeluffi,W=4-tui a) V -i-  — axemln 	flivvr IlfdttLit.:r. 4s- 

ii,..;,)t 	1111106L LffiALIII..toffi , iff  r0-\'bf*Nt.g oifF11761t 

fffi11za4q4 611\*-81:_a, XI) -ml- i-': , 	9 = • - -;1,--.': /I) = :, op 1 5 4037' 

10 't /1/, 4,RillOga:31-4 ei:_,1 	c-c-tmag-; 	MI 1..k.:1-M-c1M-4-.6 :_-_ L 1) 

/- *fti7_tt, lkg.P1 /41 -F—ap4M1)wirlt-eb,60 	Vt., 

*56010Ktop&-q-i (4MR) it, R-4-ttu6,1111A•ory1f0, f2M, 1-1E 

L-_10 -ciev.:* --4-- 6:_-_-  

Co 0 8 7] 

15 *561110Kto 5 t, )1443/1/.:/g/titiigzattrKtit, -1-1,11f21K0R-4- 

(WI) i:: 1 9 , 	1"01704 -OPP* ii, -;,oVt (n`'g) ffiTlfii'L tc 9 , X* 

;L' 	'Q)  	(3iV METiz:Eitli--6,0.10/tViL- 4,i)ij--eb,60 0,1;tif4 :, 

9 ,',g(,..)1g-0-,t3K-it, v'cm- 	( I t_113..tri 1 I I.us AT'i 1. < it I 711 

t--..it-r :/ 	1) :/M.AffifLIT-  Lit_ I I ilu, 14i:_tlf 	C< it I tl) 	oitAiLAsffl 

20 C O- )6 	, *3611)10)Kto 5 t-, 111t .43/1, -;,)&141AVffirlintts,Kit, 

laA'i'LR-q- (f M) 	t Wt.(, 311-1,t-FTIPPi.71, -;,gtARifaiz-_,IL$14 

tt1,6 L.-  L iL 1 -D -c, 111P-1:)1, -:,ffia 	(nM) 	tt1,60 

Co 0 8 81 

3. 	9 --.1.1../- 

25 *56916t, 1;tTo)T.g (1) ' 	(6) 7 6 tc6fiT 1 9 iNfR 	er,61/N-f t1,7) 1 

f1J:LE(Digi:_cto -c-T46tut,--_ ,..11MEID/N6LL4VAL -4-- 6, Kt (A-II 1_, 

42 
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, miwim t K 
y-yb, -79, fvi^ fc M (M) -f<5 

(M*) ft, MxJ3\ l x 1 o 5~ l x 1 o 10* 
5 /f@£k 5 x l o 7~l x l o 10m/mfc, 

lxio 9~ lxi 0 

h 6 v * temiiii-g-wfFW^ia <D \?1— (DM v vr $ ti itm* 
z b tma Li*#\ 

10 ir/K ^i^(Dmwi¥\z&m\,xm&ixfc*®m\^tz.mmx®m-tz>zbb 
nimxhZo ait, 

mmm n, &m, mvtftz 
H «fc o x5 r b x # 6 „ 

[0 0 8 7] 

t<t^ (#$o flSprti^fttK 
(&m) (D&Tiz&m-tzi&Bvftim^mxhZo 

*ytmnrau (im&zxfi n> &a\,<\*imt. 
tzit^y^V ylM^fiTLfc I II, #Wftb<|j:II) 

20 X&Zo *3§8!§<E>g2l<E>5^ 

^^iiaoT, &m) £tiz0 

[0 0 8 8] 
3. 

25 wroii (i) ~ (6) 
nw±<D?M\z.sL'zxmbtiitU]fo*m^z>z.b*m&b-tz>, mm (£?£L 

42 
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<apitarmff-A) OAP' 9 - ,---= .' 	M4-A (*PM-ME:P. *WY10 A 	9 ----= 

A 	-- *ftffiS)6) 	ft--4-6. 

(1) MOM 	, Rho 	- •)---V1311.,,P1tt_k*1t-eY-6-X-4--- 6I& 

( 2 ) Al E ( 1 ) ---e,14641, it_ -nln 	, G S K 3 PIMA 	-A'', t2ifitt-c:*A-4-.6i 

5 

(3) ME (2) -(141 6htz-_- iJn, G S K 3 1311*PW ItY7 	- t',‘/-{* 

#1 ----)----e —  4, 	7 offittfLAI 	-5',-ti4ILI ATtg Al-  6 IN 

(4) iME (3) --(146W-L- fgfilnb6, 	NA U5A 	-q-i-z-LC7_, topilig4 

*Alp iz: 	1/v-Cf4.1/S-cl-riA-4-- 6I& 

10 (5) ME (4) "e,f4tt/tt: 111 , v1-14✓ 	31.V 	7 -..---IA 1- , AMP 

MilitfEi=t --- 4 :/---)---.-.31f_Y/ti-L-1±7 	1-t".•.(V-I*0---)---V- 2, 

3, 	60-)13.11',Viii, 7 	•1-  t ' ,?.1"4144 ----)-  -.- 	- 4 , 	5, 	7 0)13fMAIL 1-3 1 ZY 

)iginlig-T- 	-A'', t.?*it "Mkt 6 I& 

( 6 ) SUE (5) T1141 	t-Lt: AN& 	, tfitt-e**-4-6 I.& 

15 [ 0 0 8 9 ] 

_LETA (1) - (6) Vi, ±"TE uft*MP)101W7.71,-;,gtiginoNZA 

6:-J- 6Ig (1) - (6) 	LHIC:.- 1,-CZ -1,f46. 

*A tl 9 --.-----'/ 	iz: )1J 0 	ti,6Afeitg L C-c- U, J1 I& (1) ' 	(6) 	4 

--C41421,61147i;v:,Vtifilin ; _Ei-7-ET.fl (1) - (5) 	ff --C14i-1,6111Pti 

20 il, :,ktlif.T5K lIg ; _MI& (1) - (4) t ita±,TEIg (1) - (3) 

VI-04'6416 [AINVIlilig ; _LET* (1) - (2) 	ff-c-14641,67-rfriin ; ± 

,IZTA (1) 	ff --C1146h6 	ligffi#i1 	ti,6,, 

[ o o 9 0] 

*56910)A 	9 - ---: :, M-Mt. 11-f4KiYgi:_a0.-F0).1: 	LZ 

 (M 	1) . 	( a ) MME-PATIAT--M43/1,-  :,g/$-ain 	to 	Lt` 	ft L , 

( b ) -gPfEft4t)-rIATTIVPJ3ii,-:ygitagyat-t---,A C tz_-.Q--eri:_ -.3 tj-  6 , a- 

43 
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(1) R h o 

(2) tula (1) GSK3Pl$^J^-aif^±fiTJt#-f-^X 

(3) itufE (2) U GSK3Pl^#J;}oJ;^T^^>^##: 

(4) ffjis (3) mmmmz 

10 (5) Hufs (4) X'febiltz.WUfo'%:, 1AMP 
If&aZf/afclZTPT-Vyg&fcffiJri-—if- 2, 

3, 6(D$mffl, if-4, 5, 7 ©PlW&k *3<fctf 

(6) B&IB (5) xmbfitm^, i§±STi§#-r5xa 
15 [0 0 8 9] 

XIBXS (i) ~ (6) n, XSSL 
fcfcltSXg (1) ~ (6) 

y—-^yizfB\,^tbtl5ltoJfok LT(i, XfBX© (1) ~ (6) 

xmbtiz>m*^>m$LMj&; xiBxm (i) ~ (5) zmx^btizm* 
20 ; XSBXa (1) ~ (4) ^/cfixisxm (1) ~ (3) 

£3Tt#ibft5ftK3i» ; XfBXfi (l) ~ (2) £3ST#ibtL5* ; _t 
isxa (i) &mx 

[0 0 9 0] 
y — 5 lzLXMM£ti6 

25 (iti) „ (a) 
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AnP1 /430»11t43/1--:,369,Ixttaff[tino---opoPtiii---:/*--h-fhill.1Z 

L, 10 -t6t-itffi*6i6t1,60 

IPPJ-cii, -;,0);M,AL L.-Ca, 	%t/L,-;/ 	:vi 	woRmis  :r.,.4-,-)1,..;/  

.=//W•=—  1`I-67V 9 	i,2J- /--  F (M, m R NA) 0)56N,At Effi* 

5 ff6t1,6° 114*ii, -;y6DRNA1RT_YA0)ffl1VI, !L,̀.00)t4-A, VqkU. 111; 

43/1,--:.,C:Iir4.-4-611I0-C, -` 1n1:MOrimikbilittivEiz_-*(±1--61-11ji,--E 

gipt.-)v-;/ , 	1,.m.A3r;/71=i 	-- -i- 4 :/iiir*-, ELI SA  i-A4E0)t-M5LTI 

10 

-i-iii:-Mt6t4-Ar.ilt-3 --cf-iDtt,60 

mRNARottita, 	r_`..kia)tl-A, 1#11ka, j-92;,/.47'r93r4 ,-- 3  ;/, 

S 1-v. syt°;yie-P, PcRM, DNA --774)6ott71,-fiARa-t-ii,t:lkl: 

6t-&k:Vto-CI-Tt,i-L60 

glP„/L:,g -Afilzgopt-iiIa, 111P-J3/1, - :,ffiRN,:ts 1 tY/'i it i*± 	ti,6 

'fit-r-CM-IAIVi:-131/Zti,--r -no)t-Fi-At:_lt-o --Cf-i- killio. *AL L-ca, 

01.1_1f, M1-20%0)Th1lli9Lfa.i -67-tmEM*A (Science, 122YS, 501 (1952) 

15 4) , DMEMtritt (Virology, 8, 396 (1959)) , RPMI 	1 640 ttlit 

[The Journal of the American Medical Association 199, 	519(1967)) 	, 

1 9 9 *it (Proceeding of the Society for the Biological Medicine, 73, 

1(1950)) ffiffilo6i1,6. *AO p HUM 6 --- Erb)60717--i CO. *la 

AMM 3 0 °C — 4 0 °C -CM 1 5 MU — 5 H WM/ N s Z,NtL- Z;1_;-Cit -%-.11f-* 

20 )iiik6. 

AVILPrt L1.-C a, f-M*J1-, 7* --  F, 	:,/ 	W, W*, )- ,<7°.1--  Fitt 

it'lz. IhitILPA, 56Nitgt, -f ill l: 	Mt 'HMO, MItikal:MA. 

1tagtffi*-6-f6h6. LL-_---CMPfLftgozatqL-co-Ctlio„ ii-1-%qLL-c-
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t 1- i P S - i11g71 19fftWn-^0 -)-fLA3-1 Cig ( 1 ) — ( 3 ) 1 

I I i P S AIllinba 	FklgVflifg-"03M$11.4tt&ODMA-Crio it. 

IT, AgimAD:mc;74——itiflaL L t iz"-*X • *4 L-C  L\It t I- i P 

S' in (0c t 3/4 3.1f -7-, K 1 f 4 3..M.-7--EzYS o x 2 ilf--T--i4 .--4-6 

5 • ' : -- Li:: e to -C A 	t1.6 i P S ,IlM : Nat Biotechnol 2008; 26: 	101-106 _15 

P) 	, SK ME S -WI -liggiliffa ( 9 7P ri -t;0±) 	)1111v -c-  iIN4,Q) 

--n-I1Aff -q-, 	1 5 m 1 lit ili,=41.,--C 5 wiln-fe.u. ii*Csit< ::: Liz: 1 -DC 

7 4 —3P— 	)nvt.,i-a-c, 

&i,--_-_, AttViLttAftir:t I- i P s -An i` O. 	2 5% 1- 9 7',/:,— 1 mM E 

10 D T AV- A (GiBcoli) 	ViLi us *— ,., JM:_ic 6 I TATIliff 	--/-:_. eli `Z, 

itiL1331c -q-t-z.-. t I- i P S AKIln, 	B D -7 I-) yil, 	( Fi*,-< 	i..-✓  ..7-,-  

:/s.i.:4.±) 	-=— i- utt 1 0 o mm-72 4 7 ./.=_ 1 4)tz_-_ 9 1 5 X 1 0 411 Q)7  

PI "NM 1., 3 7 °C, 5% C 0 2  TT; 1 Fi rpuix cit.° 	1 0 0 mm---7---- 4 7 -,./.,_ 

it, 	B130 -7 1- 9 Y11, ;I:UfELMODDMEM/F 1 2 titi tt (Invitrogen*) 	'i'lJtiN 

15 - C - 4 01P,AV L., 	iii1'-e 3 *PULL = — I- Litt ig)iilota-_. -lit, 3A(11.-3 

1 tY4141140tiiit L I.-CU, 	1 0 ii MO Y — 2 7 6 3 2 	(fil)EK) 	V]1=11.., 

it SK tA E S '-, 11101 	it ( 9 7° P -t /14±) 	IsIJEll 1. ft. VI 1 H fk iz_:, G S K 

3(13-.At1Tb)6CH 1 R 9 9 0 2 1 	(3µM) L 2% B 2 7 -9-7° 92z:y1- 

(GIBCO*) 	'ksTsti'DMEM/F 1 2 triftiLt-git5Z141.--C 2 Fi rpg *X U tz.z. eV \ 

20 --C, 7 	- t-:,A ( 5 0 n g/m1) 	L CH 1 R 9 9 0 2 1 	(1µM) 	-01-t.S' 

DMEM/F 1 2 tftitiLigit5E4*1.--C 2 H RI* A Utz:. 

[ 0 0 9 9] 

t 1- i P S -,41M-AFI4ONW3{L-7—t — 0)56 3A1AbOl-<6tz_-_6/), 3'(L 

4Utria1nOliqiYN:E1115CL, RNeasy96 (Qiagera) 	)iJii\ --C-.-RNAIU3 

25 '111101.-tz-_„ PrimeScriptRT reagent kit 	(37 )3 .7/4 71-*) 	'- J1111\ --C c DN 

A'AUtz-A, tiRT — PCRZA.C-C, Mtfil5K--7—t — Tb)6 B r 

a chyury, F1 /411 -7.— t ..--- )6SOX 17 oilf -T- Mii9JZ1.,t-,10 

50 

WO 2012/020845 PCT/JP2011/068487 

fc h i CX@ (1) ~ (3) ] 

t • ^LTV^eifc h i P 
smilfc (o c t 3/43tfc^ K 1 f 45t^^U?S o x 2l^^iAt5 

5 i PS&fflflS : Nat Biotechnol 2008; 26: 101-106 # 

•CfiJlSt^^ 15mlWl:|Lt5»|U iS^K^mot 

ifcfcx h i P S«(-0. 2 5 % h y 1 mM E 

10 DTAil (GIBCOtt) &8&&I1U itV^T. 

b i PS», BDv h y (0;£*<^ • xs"¥ 

yy^li) — Mfcl 0 OmmxV a 1 "9 15X1 0 4i@<7)^ 

3 7°CS 5% C02TT'lBfH^*Lfc0 10 0mmf>fr^ 

f3\ BDv h y y/^lttWDMEM/F 1 2i#i& (Invitrogen*±) 

15 T4 0fg#fRU ii&-C3«±n - h ^fcNpSJ 

£T$Mn£f<Di%Mk Lt(i, 10^M©Y-2 7 6 3 2 &8&&DL 

fclSlESlTOa (V7v±M±) illBft, GSK 

3 0 Pl^J-CfcS C HIR99021 (3 M M) i2% B27 f*:/ y^^b 

(GIBCOft) ^tfDMEM/F 1 2@ffiH^i^LT2 0PfP£*Lfco 

20 t, (50ng/ml) iCHIR99021 (1 /* M) £-gt? 

DMEM/F 1 2^ilI^i^UT2 0P^i£^L7co 

[0 0 9 9] 

t h i p &4t 

Lfd0IS^r^B#6^{31tH]i|3lL, RNeasy96 (Qiagen^fc) ^IV^T^RNAS^ 

25 £rf#S^L/c:0 PrimeScriptRT reagent kit (^ # 7 ^£fc) c DN 

Att&XstzM., aRT-PCR^iLt, «^-tfe5Br 
a c h y u r y N ft 5 S OX 1 7 Lfco 
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56RIPROMAI1ALTF:--4o triA 3 El F1 6c_'_:1/ \ --CB r a chyur y 056M 

iffi—AilNZ-.±.ff L. 4 F1 RiLtISOX 1 7 0)56NAffiMt 	iLtinii Utz. 

Li-Li:1 19 , Mtilga-^03MOIFET U-CF19111X-- -t —ffiA+0<ii:-56M,A 

4t4qt-_:_i LffirJ167)Lt,--Dit. 

5 [0 1 0 0] 

W:-I, SOX 1 7 	//W0)56N,NIP1-'<61-Lei), tSOX 1 7VOWIl1N 

it.-StA3M.0...bk LPL. 	1 0 0 mri0-2 4 -7 ./.v- Ullo-c- rAiliEW .g 	L 

IL:A4uitUlfa, 7 k- .=. 1  ----. 	(Invitrogen4±) 	(ONA) 	- fiJI/N-C.10----- 

In'LATAfi- -, 7-f71=/ .1-:/= —1-Uit9 67-'7°1-1-VL4 x10 4 01 

10 OWIFT4tfit., 3 7°C, 5% CO 2 TT1 H mitiiAUL,, 747'131:, 

=— 1- a, DMEM/F 1 2)11liv-C747'1=/ . .s, (BD) 	2 O{ 	 

L. 	i.0.-Cs 3 Fklmin-in-1--- 6:: Li: 1 -DZ.  ri - -pit. 41fill4otri-kiikL 1.,--C4t, 

1% B 2 7 -9'7°9 2z :/ 1- 	11.1>Improved MEM Zinc Optiontrift (Invitrogen 

4±) 	•fslfil Lk-. **IC 4 %is°74311,A711,-7't F 	VJli 1.-CM.--e 3 033 

15 Re114 :,--.=-— 1- 1.., '-..n0-)Fltri-ot,::. t-fLA'OA111/11R, 	1 &W 4 K L 1,-C 

Ot t 1,  S OX 1 7 	•fiK (AF 1 9 2 4, R&W) Laz--q-, 	64: 2 	{* 

L 1.,-CA 1 exa488 t#,M 2&•f* (Invitrogen*) L1110Aag; 	tz.:*, 

anoe< 	1,  3 3 3 4 2 	ffil/N-C*1.0,U, 	)1ENIM-e*M Lit. MA 

VI 2 i:_iss--1-0 MAL U-C, JV33 ,9'.) minbi s 0 X 1 7 	';,/ 	569,u.--co 

20 64-T-ffi*Ot 	it. J.V-EuAni:-. 1 19 , CHIR9902 1 L B 2 7'9-7°9 

2z .:/ T-iiVirt UtiDMEM/F 1 2t-fiitT 2 1=11M, t 6 -,:7 -- g:,A L CH 

I R 9 9 0 2 1 	V31:11_,t,:_-.DMEM/F 1 2i-gitT 2 El rml--4-- 6 :_-_- L iz: 1 .0 

-C, 	74 -3f -? iglato.i15till-q--F, 3VJ4”YgiL174EVitifind- 0)=-A4T 

25 [0 1 0 1] 

li,N 1 	(2) 
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1 it# 3 0 r a c h y u r y (D%^ 

u 4 0 m-tesoxi 7(DmmmmmzmMLtz0 

m£titcZk&Wbfakti:o1to 
5 [0 10 0] 

SOX 1 7 KSOX17KM^ 

1 OOmmf^ 

(Invitrogenth) (\$ina%) $H 

JI&^£fi¥l8I£li\ h Lfc9 MC4X1 04i 

10 3 7°C, 5% C02Ttl 0ROJg4tLfco 

bit, DMEM/F 1 y (BD) £2 0{g#|R 

u ^m-e3^ra#g-t-5rk\z£ixn<>it0 mnm(Dmmmk\,xit, 
1% B27i^7Pyy^ h ^r'atf Improved MEM Zinc Optioni^ife (Invitrogen 

ft) *%W&, 4%^7^/^T^ft K^aitil&t3 0^ 

15 b U M^IDt^To/Co i£^£<7>M£rN lft^ttt 

feifc hSOXl 7^ (AF 1 9 2 4, R&D?±) 2 ifcfci;# 
£ LTA 1 e x a 4 8 8 lill 2 #:£rLf£ (Invitrogenft) .HiS&ixjS £it"/c^L 

h 3 3 3 4 2 ^ 

^0 2 (d^"t"0 ^§P^JSMSasSOX 1 7 

20 £t±0^|lj;!}, CHIR 9 9 0 2 1 iB27t7,D 

^ yM:iJBLfcDMEM/F 1 2t&MX*2 Rffl, £ b\z.T k CH 

I R 9 9 0 2 1 ̂ BLfcDMEM/F 1 2i%MX2 0^it5rtl:j;o 

25 [0101] 

Ulil (2) : 
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Z il (2) 1:-_31t6CH I R 9 90 2 1 WI-OGSK313Thtli11 (B I 0) 1:-1 

6 PYWIi-§41-'-i -00-Citt-st Lit. 

t1-iPS-̀,./Ya0V11 FI&V,:, CHIR 9 902 1 	(3gM) L2% B 

5 	 

2 7 -9-7°  9 2z :, 1- (GIBCOW 	-A-tiDMEM/F 1 2 tiiitiZ-- )te.*U-C 2 El rim, 

* Utz: . 

&i::-. --tt, GSK3ISIMAL 1.-CCHI R9 9 02 1 (3DM) LT, 

.1-  t':rA ( 1 0 0 n g /m 1 ) 	-3,:tf_F 2 % B 2 7 -9-7° 9 2Z .% I- 	(GIBC0i) 

Al_ADMEM/F 1 2*-Tit6-,-_,7- 1f4u, ti?,Iv*gutt.-  (m3 "ett [Activin A 

+ CHIR99021 j Lto,-,0 . 

10 1.)5 -- 1±, GSK313_11WPILLZB TO (O. 	5µM) 	L .7 .. t':,A 

( 1 0 0 n g /m 1 ) 	1 tY 2 % B 2 7 -9-7°  9 2z :, 1- (GIBCOW 	atDM 

EM/F 1 2tt-iti:15Z*1.-, tgA“PteCt:. (RI 3 "C'it lActivin A + BIO _I 

L ME) . 
1 	i- i P sffniatriA11:40DS 0 X 1 7 0)11 --T-56MAVIRilli:LiglIZU'itc, 56 

15 NIOC- 0)MACA 3:_-;--r;-J-c, CHIR 9 9021titaBIO0 EtD611110 

"C.  t), *1 4 Ei lA bN 6 SOX 1 7 0)363Y,AffiCginnoU, 	i1177440)56— 

:,-A----,1.,t-L. 	::10gMbN6, CH I R 9 9 0 2 11.;kM-ODGS K 313IMPICE1110 

--C 1.) P1 /4111$§54."- 	6 :_-_ L ffilE91 6 7) 	L tc-o ito  

[0 1 0 2] 

20 	 A V!) 2 : 

MiltaiYabN6111Ptiii,-;,&/*AlliiraIL$13# [Ig (4) -- ( 6 ) ) 

NEt 	In 	3 ,fL 	-q i-c-_- 	,ifa7)6 ,..111a4,1M 	--. q, 	0),1 	-,7-.PPtii,- 

;ygitivi-gv Aa, go-copt,71, -;,g/tailig—L3-1L-A34-q-t-L. 

1 0 0mmT=4 s..y .','/.=A-1111/\ --c3fL$13.4 utt.pwvoin7--.=_5--  

25 (Invitrogen) 	(Opp 	) 	1410-C, V.---411M:Itc 6I-cliAff-q--ftio  igL` -c, 

tiitC:13Ak -q-it.AHtaliig 	9 6 'A' 	7 5.1=z4 1-7°1- J (ftk,<- 	74 

1- ) i::: 1 'AN)tz: 9 2 X 1 0 411W1 OrAA_F-ClIfi I.-, 	3 7 °C, 	5% C 0 2 -F -C 1 Fl 
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1M (2) I R 9 9 0 2 1 £Wf.©G S K 3 Pl^&l (B I O) {Zlj; 

5 LfCo 

t h i P 0^, CHIR9902 1 (3 nM) t 2% B 

27f^y^yh (GIBCOtfc) Sr-atfDMEM/F 1 2i#jte^^LT2 0r^i§ 

5 

^ GSK3PI^Ji:LtCHIR9 9 0 2 1 (3 /zM) b7 ? 

(1 OOng/ml) *5 £1*2% B27fy^yh (GIBCOft) £ 

#tfDMEM/F 1 2*gite£&U it#£$£$cb/c: m3T»te TActivin A 

+ CHIR99021J tm 12) 0 

10 GSK3Pl^Jt LTB I O (0. 5/iM) bT?T HVA 

(1 OOng/ml) ^it/2% B27t/^yb (GIBC0#:) 

EM/F 1 2J#ifel;i£&U i#H£i|$£cL;fc (0 3 "Cfi TActivin A + BI0J 

iHf2) o 

t h i PSWit©SOXl 7 0slfH^^iSrTO^«J^b/co B 

15 CH I R9 9 O 2 l^fdliB I 

Tt>. 0 ga>£>sox1 

>^Ltc0 CHIR 9 9 0 2 1^©GSK3|a^^V> 

T t) F'HKt11 5 ̂  i ̂ ̂  ^ t ̂  o t0 

[0 10 2] 

20 HJ6M2 : 

[Xi (4) ~ (6) 3 

tunm. vr1 wmm z ̂ tca 

1 0 Ommf^ 

25 (Invitrogen) (jgjpnp£) 5£-?#«£iirfc0 *^T, 

9 6^X7xn-f K'7°l/— h ({££-<— ̂ 7^ 

M ia^:fcfc^)2xio4i©MTiSU 3 7°c, 5%co2T"Ci0 

52 



WO 2012/020845 
	

PCT/JP2011/068487 

rriltg-A u--c 	11101Yt- 1-z-_. 3MI14-31tiffifill4opt-littL I.-at, 	1 % 

B 2 7 -9-7° 9 2z .:/ I- 	'-'0,-tiqmproved MEM Zinc OptiontgAV5Ifli Lit. PW 

ABC 	4;ffifi u -c 1 Ilitki:-, 	1`-1- -11/7-C, (1 MM) , 	1 -14:,FO ( 2 i t 

M) , SB4 3154 2 (10/2M) 7x(Y1DFGF (50ng/m1) 	.-)ira 

5 it 1% B 2 7 -9'7'9 24  ,:/ I- 	,-t.s'Improved MEM Zinc Optiontriiti-C-t-gA5Z* 

L., 	3 7°C, 	5% C 0 2 0):-It-F--e 8 H lifiltg-I Lit. igtt5e.IMt 4 El IA DEI4A 

--e—fiF,1i- ott.. 	8 H Iffit-gAtk, 	1% B 2 7 .-9-7°  9 24  ::, I- 	--gt..PImproved MEM 

Zinc Optiontifit6:Ltfi tt5EAC-C 	6Lts,t1 A-4--f,-, /L. ---- 0W)* it3e.tAvi 3 

H — 4 H ::_'' L I -,:_-_ •fr 0 it. 

10 P1 /4111114tfit.--C-  1 H 1'k IL l'— y . --/1/7 4 :,, 	1, -  i 4 :40, 	s B 4 3 1 5 

4 2 RZY bFGF 0311.7-)41-)-q----e 8 H rrubtvc 	1% B 2 7 -9-7° 9 2z :, 1- 

Astiqmproved MEM Zinc Optiont-giti:SeAL-C 	i .:: tii A ugk g I., tz: L 	o.  ) 4 

: / A 9 : / op3MillTt ff - a)MACA 4 P,:Tr;to 	1% B 2 7 -9-7° 9 7z :, I- 	Pi-t.s,,  

Improved MEM Zinc Optiontgiti:150*UittgA 1 3 H 11 0I14,0:-eIt, 4 ;/ A  9 

15 :,0D5Mi6i L Ai EE61) 6i-Lit.. 	-0 1-,-:ffi , if *1 5 H 11 1:t131U 6;NC:inn 1.. 

it. 

1ttz011 L 1.-C , FkilVilUltgMfli..--C 1 F i TC -L-  V — 	- II,  7 4 • ' 7 , 	L.1-l4 

:40, 	s B 4 3 1 5 4 2 gAlig-i-1- 4')-q- 	1 V vr 8 El rplorILA Ltz-_,Ik, 	t 	IL 1% 

B 2 7 -9-7' 9 2z :, I- 	--A-tiqmproved MEM Zinc Option  

20  ing-A 	•I'r 0 it. *11 9 El IA 0)36NAMaYMACA 5 6z:771-,--to 	V— 	- -,1,7 

4 '/, 1 	I 4 z/f0, s B 4 3 1 5 4 2 Dag-i4b-q—et-gALL- t*-ftl 9 t, 

F—  si- - /1/7 4 :,, 1,'/--  i 4 :40, s B 4 3 1 5 4 2 ffzY bFGF 03_11g-Al") 

-q--e*A-4-- 6 .-_-_- L --, tfltA 1 9 H 11 6 -L- -311v-C4 ;VA 9 :,0)569,a1A-ofii -Tr: u 

it. 

25 [0 1 0 3] 

7A6L-_, 4 : / A 9 . s L 7 4/t d' : /0) 	:, i s 	W.0)5ML-01/v"-Cri fid6L-  625, 	lL 

-f :/ 	9 :,,f-WAtivi-L-AY6i11-0,16,1.-1-:.. p4HViElli ffill L-c-  1 H 

53 

WO 2012/020845 PCT/JP2011/068487 

mmmLx1% 
B 2 7 ^"7]) f Is V •feistfImproved MEM Zinc Optioni^;®^-®^ Ltc0 

*HLtl0i(i, K-y^7^fy (IMM) , {2 H 

M) . SB431542 (1 0 M M) MbFGF (50ng/ml) 

5 tc 1 % B 2 7 f-^y ̂  ^ N Sr-g-tfImproved MEM Zinc Optionigift^iffi^ 

L, 3 7°C, 5% CO20^Tt8 0fRMiLfco 4 0 g <Df%& 

T'-SITO fc0 8 0 1% B27f-7°yy^h fc-gtf Improved MEM 

Zinc Optionig&K:J#iffi£&LT&kfci#*&?To;fc0 3 

0-4 0 r'iWTofc0 

10 Ltl 0ttK-y^7^y, WV'fi'gfe, SB43 15 

4 2&tFb FGF(7)|I^^-e8 0Pfim#^ 1% B27f/yyyb?r 

-a tfImproved MEM Zinc Optioniti&fc:^^ LT $ b L/c: t # 

y 1% B2 7t/!jyyf^tf 

Improved MEM Zinc 0ptioni#±fi(C^^ Ltcig^ 1 3 0 g 4 V 

fro 

J£t£#J t LT, ft®6^J3S^r®®LT 1 Y—V^)Vy 4 VT J 4 

lsfk, S B 4 3 1 5 4 2(D|l^^"fr^fflV^T8 0PH1i§#Lt^, ££>^1% 

B 2 7f"7Py ^ ^ b Sr^tfImproved MEM Zinc Option£ b 

20 ig^l 9 0 @©3§^#f<D^£[U5^1-0 

SB 4 3 1 5 4 <9 

1^T/4>Wt. SB4 3 1 5 4 2X(;bFGF®ifi^ 

*&#i 9 0 @^^ov^T-r>'^y 

fr0 

25 [0103] 

4 >-x y :/£ =f>-(7)^ >v-syRcD^^f-ol^Tfi^S#L 

53 



WO 2012/020845 
	

PCT/JP2011/068487 

IL" 1-'''--- Y- -- A i 7 4 :v, 	i,-)4 .:/fg, 	SB 4 3 1 5 4 2AT.Y1DFGFAVAI 

U-C 8 Fi mittLA Lip.' 	6 I:: 1 % B 2 7 -9-7'9 21 :7 I- 	P-1 tkImproved MEM 

Zinc Optiontrilt Ccte,ft)/E.44L-C 813 rutfsA uito *AL 4 °/0/5)3/1/-Lx7 

iv7-'t F-fill,\--c-  4-c-c,' 3 Repriklzb-0, OCT= .:,ii.,:/ F (Tissue- 

5 tek) i:, tii-k*D -i111g'Wttek, FV-- 	1 0 it triOD*M-Pin VIFIQUP-C... --O) 

'C 	1 &'f* 	1.-CA-iv( :y 	9 .Aii,PIK (A 0 5 6 4, DAKO4±) 	11  

A-AA (G 2 6 5 4, SIGMAli) L az 	--q-, 	Z.: 2 &•W L 1.. --C A 1 e x 

a 5 6 8 ea 2 7.kMf* (Invitrogenft) RUA 1 exa488 era 2*.MK 

(Invitrogenth) 	Llin-sek&.06; 	--- it .1: k , ' ira0 .t)..-EA- .7. I- 3 3 3 4 2 	ffiliN 

10 -Mg Us 	)10,04AU-CVA Lit. Aat)lEIL-0,0MA 	RI 6 IL- Tr;.--4-. 4 ;/ A 

9 :, 4/1_,-006AIMInffispherePkiiriiii,:f4 < Ebb 	1-i„ 7-ivy Js:/-56#1,u 

[0 1 0 4] 

AM3:t1-iP8-.M6I3P-Iwv-vganota§4 

15 [VI (1) — (6) 	; BD-v.  1,  9 yit,-V--,:_it .747'rip1- ,/ ,151jf-juta-i 

EI 	ra 	sg).3fLi3134 L , wriA,..-:/mIvii&-opfLna) 

1 I, i P S' 1ab,6P4E 	n-033)-fLP4It7(7)M-k-C-1-T-Dit.0 

-i-r, 	.)11d4,0D*S-C104 L`r of,: t I- i P s -Ala 	Vfifi.1 1 LEI1110i-A 

T, *--gini:_t6ITATAtt -tt-c_. 

20 w,--_, - -a. iffitiLvo---t-z_-.t 1, i P SAUfa, 7 4 71:1 Acf1 	--;'v 

(Invitrogenft) 	=---• 1.- Lit 1 0 0 mm -' -''-( J .':/.=. 14)i` 12 6 0 X 1 0 4  

'(fop-ViCIEfit., 3 7°C, 	5% CO,T-c;1 19 Rag* utz-... 	1 0 0 mm-,'-f 

•7 ../.=_t-t, 	7-r7tr-1 -- ;,/,..ffiLiffo7DMEM/F 1 2*1 	(Invitrogen 

*) 	iE111/v-C 4 0 ffi-AIR U, 'i.'-'e 3 *rim 	s±. = - 1,  utz_-_130)1Jot.--) 	(RI 

25 7 --Nt 1- 74'11:3-:,_i L MO 
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