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(ii-1) Xm (i) Xmbthtz.m&%s BMP7 fciU5 GSK-3 j8 
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[1 1 ]fuffi GSK3/3 CHIR99021 Xk>6, [ 8 [ 1 0 ] CDV^-f M^fBic 

[I / ^( AM580 TTNPB Xh6, [8]^b[ll] 
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*wmwn*m<D&9c.$i<Dmmxfoz> 2013-123072 # (tnn 
0 :2013 ^ 6 M 11 0) fttbTJHZ. 2014-92108 ^ (£tM0 : 2014^4^ 25 0) <D^ 

1A t LTDMSO HlBfi, WMJife 1 
(»i2) mic it, mmmz) (asus 

%7Fi~o ®1D (iM|4) Hl^3, tdTomato 

it, 
m2lt, M1fcffl5lZ.$$lfZftikWm£<DSIX2mfeMti&<D^^m&7Fl-o ®2A 

t LX DMS0 12] 2 B,C ft i t/ D {2, 
jjfel (D?.^r — v? 3 {C ft V ^ T V /VV ;V7 s( I/ (Dorsomorphin) ?) (Ix -?: 

(Noggin) „ LDN193189 ft «t TJ5 DMHl %J%\^tzWiJ&<Oife$k:&7F't 0 g] 

2E ftir/F fi, 1 — i? 3 Ulft^T TGF/3 1 (Pftfr 19 id, 

IDEl ft cktf IDE2-& <£>$£;£ £^1-0 0 2G«, 1 (D^v~~ v? 3 

iCft^T, TGF j3 2 ft £0 LDN193189 i2H(i, ft# 

1 0^-r — v5 3 tCftV^T, TGF/3 3 ft £ LDN193189 £ JB 

i~0 

03(tt h iPS|fflm^0SRl+SIX2+WMl£M£f4^t-3^fe©-{?iJ§r^-fo 

0 3A fi, EB (I«f$) 5 OSRl+SIX2+WfuS*M^<D5H^ 
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— (n = 5)0 

I2]3C (3, lZtti-6 mRNA |§Ji,CO ^ i^n—^ 

Dayl~Day28 (dfttf^ 0 T ̂  f-6 *B*f383i3; 

(n = 3) o EI3D 7|Iftlf?)7D-t^ h 7 h y - {C £ £ 

OSR1+SIX2+M<D^0#I^^!^\^->^JT£^U 

^ (n = 5)0 ElSD^, dlJi Dayl X*<D iPS ,f0J3S, d3 fi 
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CHIR99021 (Activin) A 5 igjfe —v*l) 

EB (Day3) (S 3D 41, d6—d28 ft, Day6~Day28 ^ "CCD DMSO (DMSO 

iiS-f) TGF/3 1 + TTNPB £L3SS£ (Tx ifai~) 0 —v> 2 (Day3 

-Day6) "C CHIR99021 £: BMP7 £^ti>*gi£-C 3 0ff±##t£, Day6 "C DMSO H Tx 

— V5 3 RXf^y- — i? 4 X*<Digg&1fofr0 ft$5, DMS0l¥"Cft, * 

7" —v? 3 lZ&\,^X TGF/3 1 RZF TTNPB DMSO ZiZtfigMXigg L (Day8 "C 

1^ CJgjtelZg&Lfc), XT — V 4 TGF/3 1 DMHl \C\XTLX DMSO 

WfiMiLfc (3 0^1^I^Ci#±tfi^^b^)o l3Ett, mm 28 0 @CD 

4A6C3-10 fa b 6i~ih L fz. OSRl+SIX2+WBUl^fflj3S}i:£3ft 5 

0 4iJ, h b iPS m%&fab(D 0SRl+SIX2+|ffl^M5i^^-r5 TGFj3 

nRXJm?WUM(D^m.^^(D9)i^^-to f-^fi^±S.E.M-e^t (n 
= 5)0 

g]5ft,@*c7)h h iPSjffflJJS&tffc h ES Mt'0pM4 iZ. X 

(0SR13§^4 (ID 5 A) RU SIX2^?a* (®5B)) £^1% 4A6C3-10 X<D% 

% OSRI RTf SIX2 . 

0 6ft, ®6Aft, 0SRl+SIX2+&ffl|&£r REGM 

igiWC 7 IS43, NEPHRIN ft, K 

f-^T H —, AQP1 MEGALIN ft, T&ftLWtWg <D— j] —, *3 J; X* 

UR0MUC0ID ft, ^ —^7 —r. frl b — — ft fc° V ^ 

&X\ •£tz&il*W&XJ£tL^ti%k&£tiX\<^Z>0 P o 

121 6 B ft, OSRl+SIX2+M(7)!fflflM£ Wnt4 NIH3T3 £70 

(&W &( 3 ocD^El) £^1~o El 6C ft,0SRl+SIX2+ 

»?)»#££ Ell. 5 CD7 (^jgj) 

OocT)^®) Sr^-ro i6D ft, 0SRl+SIX2+?f«<7)7fM#t£ 

EII.5 .(D'-r &^-r0 ®6E ft, 
OSRl+SIX2+rM0;fM#t£ NOD. CB17-Prkdcscid/J L/MJt 

^£t£i£^^L/c{f £^1-0 [U^, WT1 iPODOCALYXIN (PODX) \t&MVf 

KIM h(Z)^~^7- b^X^fi) £, LTL 
-7-



WO 2014/200115 PCT/JP2014/066081 

13— (#£) £, LAMININ ft®f£_h&<£>^ —£, CDHUtmiiLM 

— '£, *5 «fctf CDH6 —£ 

HuNuftt b& (li&) £^^ft#-feT*$Ssfe 9 , ife/c^ 

50 jura ^^1-0 (H6F ft, iPS (0SR1~SIX2~, 

0SR1+SIX2~, 0SRrSIX2\ *5 £ XI 0SR1+SIX2+) <DUU9k%: Ell. 5 (D~r £ t 

7 tc&rnmmm. (£0) osRrsm^^trnw^^^ 
(#m) %^-t0 04\ DBA ft, (^&) % 

/Tlv —/W* —ft, 50 HuNuftt b& (i^), 

HI 7 ft, in 7 A id XXI B ft, 

2 (AKI) 

^xA- (0 7A) RXI^V*'(0 7B) <DWmW}f<D%,&%k&&. 

Sr^i~.0 LTL £5it/ AQP1 ftififiL^lfflW^*^ — # — L, ^-£L"C 

HuNu ft, t £^L, ft, 50^m 

HI 7 C ft, hiPSC-RP (n=10, iPSC-RPs, H^), fc: h iPS $BJS§ (n 

= 10, iPSCs, E^), Xft£3l^7K (n=10, Saline, *L) (7) W!ll$ilT#tit £ 

AKI BUN Cr V^<jV(D^ 4 J* X 

[*P<0. 05, **P<0. 01, ***P<0. 001 vs SalineL 0 7Dft, hiPSC-RP 

(iPSC-RPs) Xft^S^^7K (Saline) Lfc^ $ X & 3fe<7)W filial! ft ̂  

^BfrE5r^-To WiiilrtiSIit (I/R) 3 0 S Mil a *Hf$-Schiff (PAS, 

±) XftvyyyH^n-i (MT, T) lfe£-e^&Lfco 07 Eft, I/R ^ 3 
0 @ it <5 5 L7cl^&IBIff (Dilated tubules with 

casts) XftlH^ifb (Fibrosis) (7)ffi^(7)7lJJ^^^:^:^'t_ [**P<0. 01 vs Saline, 

—Mhtz. 9 n = 3]0 

^^Sr^-TS/ci^cT)^^ 

«pjTft, TGF/3 j;O^BMP PIw^i^^tp 
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{£*5^-c TGFI3 

& i 0 BMP umn^^mmx^m-r s r ^ ^ «t o x 
LT&, ^x.«\ 

& «t rj« t h fj ^&^£nT;fe 6 

(##w^c®ci^j;t/2, #rp^i^3)0 

LT OSRI &tlX& 9 ^ b LT, 

OSRI btl60 OSRI 

A(fflzitf, GFP) (ii«\ mss 
HJfSTOictf) 0SR1-GFP Utf—f—h h iPSlffllg) £ri##L, itfe 

iaoT, OSRI ^ bfrx^ z>0 t.tc, 
RT-PCR (Nat Commun 4, 1367, (2013)) ftS^tioT, 

OSRI S0 ^PJICJS^T, 

OSRI OSRI *x/-^fC£l§5lLT^3M, 

OSRI 7"^^—OT=I— K£*I5 * 

-f OSRI \zn,- NCBI (DT ^ ir y X a >#-£§-

£ LT, t h<7)|§^, NM_145260. 2, -^^(7)#^, NM_011859. 3 [Cfgft £ titz* 

? vir?- & 

L< «, 
^:fPJ(7^feT{£ffl £tl3 ̂ P^E^IMM:, SIX2&m&Xh <9 , OSRI fam^X 
hz%mxh%0 

^fpj^c&i^T, WtuII^Ste:, *7v^WiffiBtifokWm<Di®8&bLX%Ly$. 
fctl, in vitro <^^ls§Tl'tli31r^;£HI^; Lt# 

ZmifaXhV), §st 4f3i^<7)5Mkt£te, Osafune K, et al. (2006), 

Development 133:151-61 X o TH^fffi L#-5o ^ 7 n XffjfElfHlS £ 

Lx<DftM%$fe&-tZ>frib<oftWi&Jteffis¥'k LT siX2 faftbtixte t) (##fW 
i4), LT, SIX2 fuSElS 

#275* Wo it 3, s 1X2 y !••/ -T- - * - ffi'J ffl T;.: i?i- A £ ft tz x - * -- iw fc 

^ (Mx.'tf, tdTomato) £^1"5 (0!l XLfcf, mfe^Mffifc<7) 0SR1-GFP 
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6 SIX2~tdTomato — t h iPS IffllS) SriiaiiL, Jafi 

(M^«\ ISIS{£«£ 

o"C,' SIX2 r iri$S-C#50 ®*#JRT-PCR (Nat 

Commun 4, 1367, (2013)) «£ o T, W ftufglffllS 

six2 z>„ SIX2 

tulElffiiSicft, SIX2 * ys<?W&3£tJlLX^&mm, fcitfs iX2 7°p^e-^-

K$ft5^>-/^fC^JSt-3|0|S/^^£ft3o * 

SIX2 in(2, NCBI y ;>3 y#|-i: IT> t 

NM_016932. 4, -r ? * NM^Ol 1380. 2 idfEife £ ft/c J? ^ KSSM Sr^T-f 

6mfc+ftwzmfrbmz-zrib<DWM& 
&£L<ft, 

ft^tuIElffllSft, 0SR1 fam^Xh <9 , fa-o SIX2 

MffoMW^b t>«fc < L< ii, 
5%^l±, 6%£*_h, 7%^_h, 8%J^±, 9%J^±, 10%, 20%, 28%^ ft 30%i^ 

± ̂  %% IB IS it # % ft tz Iffl IS M 0 -C h 3 o 
(^fcft 

$?Hf) "f 3 - £ T#-Ifflis^^s, Sfcft, IBIS(RI±^^^ LtzMm.<DW;ffiX\ 
i $>5^ft, >^&Jg£ftfc*&^JIIL£/B^T 

lfi^iitwi\ ::-e, #$i<D:£j££ urft, l^ft, 7° 
(fij;ifi, h y "f^sl/h ^ 

7 f ~f~ "if © 'a M Accutase (TM) £> =fc U5 Accumax(TM) (Innovative Cell 

Technologies, Inc) ^i^if b ft <5) l£ tz ii ̂  7 *f ~f~—if ^^f"t" <5 ^flt M 

5 - £ xfo <9 , #i-H^ft£ft&l^\ lBIS<t <£>jgiH!£2r[R]±£it£ @ 

Wt'AI^I^i (f^x.ft\ IBIS^-^ h y V^'^S) $ 

ftTl^&v^O, Jsfcft, Al^i-^Sr^J-f 3^31 (#J;ift, ^°y tKP^r 

'$ 9 V /I'M (poly-HEMA) Ci5=>-r^ 
-10-



WO 2014/200115 PCT/JP2014/066081 

Tff 5 ^ t fa X t 5 o 

co jj m i- & v vx & $ ft 6 ̂  ^ ft N ^ ^ x if £ ft tz. mm 
f^x.ft\ (BD 

Biosciences), Syntheraax (Corning), if:7^"X\ 7 

hfbHs 0 S b < ft, h y ^/K Synthemax l£ 7t ft if 7 S0 

^ ̂ (D y ng ^ j® <D mm ii {$. m £ ft 5 J§ m ft x m % J& ^ ^ m 
V^ftSSfiiJ#±til^ TGF/3 ->^-^-/l-fiJ»lJ^cfctf BMP l&t^JSr^Q LT|®M-f"?> 

M^mMt Ltlt {^jx.ft\ IMDMi^Jt, Medium 199 ig±&. Eagle' s 

Minimum Essential Medium (EMEM) i§iftN a MEM Dulbecco' s Modified 

Eagle' s Medium (DMEM) Ham' s F12 (F12) itifi, RPMI 1640 Fischer' s 

igiiH, iMtcft. ifiLf# (0!lx.fc£, *> 

Vj&j£jkit (FBS)) ^"a ^ ̂ ftTV-'T't.iV^L, ^tcitMlkmXb !&miz 
ftCTv 0!jxift\ 7 ^ y x y y, KnockOut Serum Replacement 

(KSR) (ES liyStn-^B^CDjfirfflfft#^)) (Invitrogen) ,N2 "^7° y 7 X h (Invitrogen), 

B27f-70y^Xh (Invitrogen), ^7—ifyWi:!£{£, IS* 

7t;^N 2-y/i^^7°bx^y-yi/x 3' -"fir—frif V ir n —/i-ft £:* co 1 o.£i._hCDjfc 

$r'a"A/"Ct>J;V'1U^a^,T 5; 7 g£, L-TVl^ ^ X,GlutaMAX( Invitrogen), 

#&mr m (NEAAK ^ X, umtMs 
1WIJ, &J;tfrftk<Z)l^^&^<£lo^±<ai&Sf'b^L5.5o 

1 oO||M^{C;|o^T\X£li§ifift,DMEM £ F12 0 1 : 1 Ol^®i(DMEM/F12) 

iC, GlutaMAX, KSR, #^7^7 01, 2-7 /I'# 7° h ^ ̂  7 — ;V& «t 0#L^1t£r 

'a tfetrfe 5o 
TGF0 yifx^nmntix, TGF$ 

t£fc1"5 6 PS 9 #M®£ft1\ TGF/3 i/if*jvmwnb LTft\TGF/3 1, 
TGF/3 2, TGF ,3 3 t£E<n>?y*?% (Peprotech, R&D ttWfabA^M), IDEl 

((Z) -2- ((2- (6-carboxyhexanoyl) hydrazono) methyl) benzoic acid) $3 J; 1/ IDE2 

(7-(2-cyclopentylidenehydrazinyl)-7-oxoheptanoic acid) (Borowiak M, et al, 

Cell Stem Cell. 2009, 4:348-58) ft if (D^^faM^k £ ft § 0 IDEl jo i XI IDE2 
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ii, Stemgent i±, Tocris b A^ nJtbTfc -50 ^ L V ^ TGF /3 -y 

#Jfi, TGFj3 1 Tfc5„ 

^|Pj](njo^T, TGF /3 X^/^iJ«lJ£/^SI§^<7):lItii, S TGF /3 

zM^C£, TGF/? 
LT TGF/3 1, TGF/3 2, TGF/3 3 ft <?f(Z)* >v<?7 ff ^<£>$^ii, 

0. 1 ng/ml fa b 100 ng/ml, L <C ii, 1 ng/ml fa b 10 ng/ml, $ b in#f L K 

ii, 5 ng/ml fa b 10 ng/ml TfeS0 IDEl jo J; 1/ IDE2 Srffi IN <5 Wan'(V'MS£ 

ii, luMfab 100/zM, L< ii, 25 fab 75//M, $ k(ng?£ L< ii, 40u M 

fab 60 ii M X fc> -S o 

in jo £ ft S BMP PRilF^J t fi,BMP(Bone Morphogenetic Protein) 

t^TfcSPSD #inpg®£ft-f, BMP PRW^J^LTii, 

Chordin, Noggin, Follistatin t£ E <D 9 y9 %. '14 PH H S'J, Dorsomorphin 

(6-[4-(2-piperidin-l-yl-ethoxy)phenyl]-3-pyridin-4-yl-pyrazolo [1, 5-a]py 
.) 

rimidine) jo cfc U-^z W- (P. B. Yu et al. (2007), Circulation, 116-11_60; 

P. B. Yu et al. (2008), Nat. Chem. Biol., 4:33-41; J. Hao et al. (2008), PLoS 

ONE, 3 (8):e2904 ) , DMHl 

( 4-[6-(4-Isopropoxyphenyl)pyrazolo[1, 5-a]pyrimidin-3-yl]quinoline, 

4-[6-[4-(1-Methylethoxy)phenyl]pyrazolo[1, 5-a]pyrimidin-3-yl]-quinoline), 

ft b U5. in LDN193189 

(4-(6-(4-(piperazin-l-yl)phenyl)pyrazolo[1, 5-a]pyrimidin-3-yl)quinoline) 

£ ft -So Dorsomorphin jo J; O5 LDN193189 iilfflS $ ftT jo <9 ,Sigma~Aldrich, 

Stemgent, Merck, Axon MedChem, Peproteeh b A^ HTt!§T<fc <50 

BMPPI#3!l£ LT ii, DMHl, Noggin, LDN193189, RU Dorsomorphin ^^pif b ft, 

J: Ll^ BMP PlMii, DMHl T&S0 

injoi^T, BMP fM-rs BMP pi^jtn^ 

LT ij ̂ #inj§^3StR RjfbTfe -5 fa, ii\BMP PILilF^J t LT Chordin,Noggin, 

Follistatin ft ¥<D ? .y<>7 fft£Pl^$JV^H^M^ii, 0.1 ng/ml fab 

1000 ng/ml, £F^L<ii, 1 ng/ml fa b 500 ng/ml, £ b in£j^ L < ii, 10 ng/ml 

fab 100 ng/ml Tfc So Dorsomorphin, DMHl jo J; XI LDN193189 &$} I ^ <5 # 



WO 2014/200115 PCT/JP2014/066081 

0. 01 ,uM frb 100 At M, £?£L<ft, 0. 1/zM frb lOfiH, 

Kit 0.5/iM^?5l/!Mffe5o 

FGF9, FGF20, BMP7V 

GSK-30 b 
lzWiMLXb&\<\ 

0^±,4 BW±,6 B 

&±,8 B^±,10 0W±.ll 0i^_Kl2 0 J^._b, 13 0^±s14 0^±,15 B^±,16 

0W_Kl7 01^_K18 0JU±,19 01^±.2O 0^±^S^{f btlZo 

JLUK^^X, urizmfeztift 
V^s, ffa 30~40°C\ ftt. b< ft#J 37°cxh V , C02-3#£^(D^mMTXinm^ 

C02MMn, tfrt. L < ft$j 2~5%-e&5o 

$tifc4,r^cfjK3j|^iS"Cfo50 B.M 
L, ^ornrnxm^-x o L 

-1 \z^o-cwtufEM^ftyi 
U X ~b J^lV \ 

^ H3 ̂ 5 li-n , ftfr|4<Z) OSRI 7° P ^ ^ — }C i o XM 

fflztiz ^mrm 
IS0OSR1 — LTttJJi 

ft, BAC bfl, W02012/011610 

TV^So Xfc, SIX2 7°n^e — ? — lei 

fulfil - £riS-e£5o itfc 
ttft, ft—%7 i? Vi/P—V, &—if— /V'>7I7-S', If 

"ys^-i? M (GFP), tdTomato, IffllSS® i? ^ Mft £* X/K^— ^ 

— ^ X/^fC£r^ — K"f ?3 

$ft/t^?$^EHM J;tcft^%% #-# y-Ai? 
-13-
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mmt LT^IJCIBIS^®^ 
®.m IT; MACS), 

T^^ <z) ^ T £ H# s o 
^IPJSC&^Tt it, £mzfe&i-z>0>< (D'mm^it^mvh 

5#tH4£^L, ^o, if^t££fcffiitfco$£||IlJ3STfc t) , ^fPJTf£ffl£ftS 

PB®£ft&v^ #i;utmm$ (ES) IBIS, Miia^itfts^D-yK 
(ntES) IBIS, ffii^lffllS (TGSIBISJ), IBIS (TEGIBISJ), 

AX#t£t£# (iPS) IBIS, i##H,m^lBIS^#M^lBlSS5(5(7)#tgttlfflIS (Muse 

IBIS) ^^mft5„ £?£ LV^t£f£#lBIS«, i^XflKl&^TE, 

Lft^TA¥^Tt£Tfc3 iPS lBISTfc<9, £<9&£L 

< fit b iPS iBISTfeSo 

iPS mm<Dm^mammmx^xh9, 
A-rs r £ tn ioTS^3t^ft#So ::t\ flilxjt 0ct3/4, 
Sox2, Soxl, Sox3, Soxl5, Soxl7, Klf4, Klf2, c-Myc, N~Myc, L-Myc, Nanog, 

Lin28, Fbxl5, ERas, ECAT15-2, Tell, beta-catenin, Lin28b, Salll, Sall4, 

Esrrb, Nr5a2, Tbx3 l£ fcH Glisl /c cSft, ^Ift 

tb<D®M4kll^^ii:Tffl^Tt&i\ WMitm 

*(DB.^^-t>^ t LT «, W02007/069666, W02008/118820, W02009/007852, 

W02009/032194, W02009/058413, W02009/057831, W02009/075119, W02009/079007, 

W02009/091659, W02009/101084, W02009/101407, W02009/102983,W02009/114949, 

W02009/117439,W02009/126250, W02009/126251, W02009/126655, W02009/157593, 

W02010/009015, W02010/033906, W02010/033920, W02010/042800, W02010/050626, 

W0 2010/056831, W02010/068955, W02010/098419, W02010/102267, W0 2010/111409, 

W02010/111422, W02010/115050, W02010/124290, W02010/147395, W02010/147612, 

Huangfu D, et al. (2008), Nat. Biotechnol. , 26: 795-797, Shi Y, et al. (2008), 

Cell Stem Cell, 2: 525-528, Eminli S, et al. (2008), Stem Cells. 26:2467-2474, 

Huangfu D, et al. (2008), Nat. Biotechnol. 26:1269-1275, Shi Y, et al. (2008), 
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Cell Stem Cell, 3, 568-574, Zhao Y, etal. (2008), Cell Stem Cell, 3:475-479, 

Marson A, (2008), Cell Stem Cell, 3, 132-135, Feng B, et al. (2009), Nat. 

Cell Biol. 11:197-203 , R. L. Judson et al. , (2009), Nat. Biotechnol., 

27:459-461 , Lyssiotis CA, et al. (2009), Proc Natl Acad Sci USA. 

106:8912-8917, Kim JB, etal. (2009), Nature. 461:649-643, Ichida JK, etal. 

(2009), Cell Stem Cell. 5:491-503, Heng JC, et al. (2010), Cell Stem Cell. 

6:167-74, Han J, etal. (2010), Nature. 463:1096-100, Mali P, etal. (2010), 

Stem Cells. 28:713-720, Maekawa M, et al. (2011), Nature. 474:225-9. Jdffi 

fc (D $1& t>-"fet ft* M 7F £ H 6 o 

(i) (M4 

#M), (2) mfituIKM, (3) ikMJ& (^ikM, JPIfi&iJM^), yx 

(&J#$HJ3&^), if 10 
m, mmm, MIS, #M(#^VMJ^), mm fa, rais, 

t.fz, iPS t 

mtft(DmW-(D HLA&te^Mrisl^ ——T*fc5 

ttmt. LI\ ::T\ b\x,m&^tzm&^ 

M t ^ £ V x # s mm ̂  HLA ttv^ 

&ZbXh<Q , HLA-A, HLA-B & J; 0 HLA-DR <D 3 t tz fi HLA-C 

^M^tz 4 —i£1~§ HLA 

(i) Activin A, GSK-3 0 Pl^J^S £ Tf Vf / A 

(ii) Xg (i) X^bfltzM^, BMP7, GSK-3 0 f A y$£W 

-15-



WO 2014/200115 PCT/JP2014/066081 

(i) Activin A, GSK-3 0 PI W 30 *5 <t Xf / A 

kft5S¥;a>bitiR£ft<5 l &±<DMW%^ttmi&X-m%1rZ>J:U : 

^mmrmm&^mftmx/£%D<D{tM<D3jfex/M$L, nmmm 
ffctiiffit £ t> X\\ £ffi&&mfa(DftM<DjjW:kl,Xi-Z, M 

xJi\ Accutase(TM)jo i1/ Accumax(TM) (Innovative Cell Technologies, Inc) 

$ S 3§£ t f £> ft S) t. tz. f $ =t y tf -f — -if CO &• % #t~ S # If i§ ffl. % V ^ tz. ft $f ft 

tfkftSo 7°n XT —3 7 ̂ r^h — 

£fBV^T#P$tU t)¥ft\znfr<^—nfa^ft1fctZ>:j5feXfoZ>0 

St Y^m\>£Wm&b LTft, {gfflL/cxV i/7a|i^LT 7Q%^m%^yy JV 

b p ——£rfflv^s ^ £ TW S LI\ 

(i) £ftSt§ffift Sb^J^fflJ3S<?D^*V^ 

^ Activin A, GSK-3 jS PIW^J# £ l' ^ ft 5S^b51IR£ ft 

Iitfffi^ftSiffi, Activin A jo XXI GSK-3 /3 PRMcDll^^it Xtc 

n, GSK-33 m^m&xxfuy; A >mmmi*<Dm^t^txfo%0 mmmmt 
Ltil IMDMtpift, Medium 199 tp-i-th,. Eagle' s Minimum Essential Medium 

(EMEM) itjiiik aMEM J§±tilN Dulbecco' s Modified Eagle' s Medium (DMEM) i# 

m. Ham' sFl'2 (F12) inM, RPMI 1640 Fischer' s i§±fe, jo «£ tJ* r ft £> <£> 

^igifcft<W^£ftSo i&J&fcfZ, AM (fflz-tf, FBS) j^^ft-ci^Tfc 

Xi^L, ttzltMikMxbXiy MglzjfcCX, byy^ 

7 x jj X, KnockOut Serum Replacement (KSR) (ES Iffl IS £p ii NF CO ifctif ft HF%) . 

(Invitrogen), N2 if 7°!) 7 X b (Invitrogen) , B27 if y° ]) 7 X h (Invitrogen)„ 

SaMiK X, ^y — ^ymW.\t,W^7tm,2-f/V-Xty b^-^ /—^,2,' -

irp-^ft^0 1 U UafC, T 

^y§£, L-^Vl^ ^ X, GlutaMAX (Invitrogen), #^Ji7 ̂  / §1 (NEAA) x t? & 

mmim, tvn:nwo, ^ 
fl±Mlft 1 o^Xco^ifC^^L 5 So *XU(D 1 o0®||:joV^T, 

-16-
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gflgigiffcft GlutaMAX, iflftjo DMEM/F12 Xh&0 

(i) tCjol^T, Activin A In Ii, t h jo J; XFi&(DW}$) S Activin A, 

0!l;tkf, R&D systems *±^<£>rf?fl££ 

*lTV^5 b<D%&.Rl-tZ> r £ j^T?# 30 Activin A (DMlMit, 1 

ng/ml fa b 1000 ng/ml, $? L < , 10 ng/ml b 500 ng/ml, =t' *0 L < (i, 

50 ng/ml frb 200 ng/ml "ffcSo 

^X?M (i) injo^T, GSK-3 0 PM$Jt GSK-3 j3 <D^f|, Will, if 

3 t><Z)^fc3P^ #^ps®£tLl\ Will 

T'fc^BIO (gij£, GSK-3 ]3 P1W#J IX ; 6-7* P^ y^/Hfy-3'-t^'>^), ^ 

W ^ SB216763 (3-(2, 4-v^ P P 7 ̂  ̂ /]7>-4-(l-y'^yl^-lH—Y 

X K— /^-3-^/^)-lH-t°P— ;V-2, 5-i?$-y), 7x-;l/-a-/p;e^ h X 

fc&MjVfoZ GSK-3/3 IS ̂ 'J VII (a.^/Pm^x/y), 

(D ) FXhZ L803-mts (BIJ£, GSK-3 0 7°K PI W M ; 

Myr-N-GKEAPPAPPQSpP-NH2 : SE^IJ#-^ 1 ) jo £ &r £ CHIR99021 

(Nature (2008) 453: 519-523) t|£ ff £ ft 5 „ • rftk<ZMfc£^te, 

Stemgent ^t, Calbiochem ii, Biomol b A^ <fe> <9 , "i; tz. § b L 

LV^ GSK-3 0 Pl^^lJ^LTfi, CHIR99021 

btlZo &xmx*m\,^6 GSK-3(3 V&mffl<DWk£.te, fffltSGSK-30 paW^JtCfS 
Will GSK-3 0 Plt^lJtLT CHIR99021 

0. 01WM^^ 100 ^ M, £?£L<li, 0. 1//M frb 10//M, £b\Z& 

£L<«, 1/uMfrb 3/uMXh^o 

*xa (D injo^T, x ^ 
m&fe&i-ZAXtfjlzmft^tix^x-bX^i-f/Aymxfrt), ^ill Vf 
7X Ffc&VaRVtt*? ^ y D3 ^f/ -r Ltii, 
x 7 x @| , 3- x fc K P x ^ 7 x g? , 

4— [[ (5,6,7,8-tetrahydro-5, 5, 8, 8-tetramethyl-2-naphthalenyl)carbonyl]amin 

o]-Benzoic acid (AM580) (Tamura K, et al. , Cell Differ. Dev. 32: 17-26 (1990)), 

4-[(lE)-2-(5, 6, 7, 8~tetrahydro-5, 5, 8, 8-tetramethyl~2-naphthalenyl)-1-prop 

en-l-yl]-Benzoic acid(TTNPB) (Strickland S, etal., Cancer Res. 43: 5268-5272 
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(1983)), jo J; Tanenaga, K. et al. , Cancer Res. 40: 914-919 (1980) ingfi 

x t Kn J ~-/K 3-ft J A 

£kf, 3-ft Kn^y^S, AM580, TTNPB bfl%>0 

^ y D3 ik&WKD&Uzte, Abe, E. , et al. , Proc. Natl. Acad. Sci. (USA) 78: 

4990-4994 (1981), jo cfc Zf Schwartz, E. L. et al. , Proc. Am. Assoc. Cancer Res. 

24: is (1983) lefEic £ bti&0 ^ilo l m%W?M\z. 

joi^T, i/fy^yiiyfj A Ffc&Voxizt?? $ x D3 

•9, J A 

h&o LV^^V -f LTJ3, AM580 TTNPB 

bti&o 5 uf-y A 

uf/4ymmm 
LT AM580 ^ 7c It TTNPB I \<5 ̂  a', 0. 01 u M frh 100 n M, 

0. l/zM^k 10//M, £ b\Z.Ut L< «, 0.5^M^?> 2 ^ M "C&50 

^Ig (i) kd, ROCK 

±£tte ROCK 

r bi)mt LV\ 
ROCK Pl^Jte, Rho- —If (ROCK) (OWMteffiUX % 5 t <DVfo 5 PI V 

PS^ftT, WxJi, Y-27632 ($|, Ishizaki etal., Mol. Pharmacol. 57, 976-983 

(2000) ; Narumiya et al., Methods Enzymol. 325,273-284 (2000) 0 ) , 

Fasudil/HA1077 (M, Uenata et al. , Nature 389: 990-994 (1997) #f§), H-1152 

(#], Sasaki et al. , Pharmacol. Ther. 93: 225-232 (2002)#®), Wf-536 (#|, 

Nakajima et al. , Cancer Chemother Pharmacol. 52(4): 319-324 (2003)##®) 

jo ft b zf tz ROCK izft-t 6 Ty*±yxmm^ RNAX#ff^ 

(#<J, siRNA), jo £ Xf^tl b 9 

o tfc, R0CKPI^£iJ£ LTitft! 

6 (M^fi, 2005/0209261 -t, mM 2005/0192304 IWM 
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2004/0014755 2004/0002508 IWM 2004/0002507 |P]H 2003/0125344 

•^\ 2003/0087919 2003/062227 #, W\% 2003/059913 

•ff\ 2003/062225 [R]|! 2002/076976|R]|I 2004/039796 ##J$) 0 

l@£fcte2®^±^R0CKPl^lJ^£ffl£ft#3o 

Ll^ ROCK WUMt LTIi, Y-27632 ap If £ ft 5 „ ROCK 

(omm«,\%.m-r3 ROCK PIW#Jcx%X$>6AK\n*.«\ 
ROCK P@.#^iJ ^ Lt Y-27632 0. 1 u M 100 u M, £?3;L<{i, In 

Mfrb50»to, £ bfcfrHLKlt, 5nMfrb 20uMXfoZ)o 

#x© (D mmumit, an-pg^ftfti^, m 3o~4o°c, m 
t. L< 37VX&V , C021£#£M<Z>%SMTX&gtflTfrtl5o CO2Wk&l%, 

It) 2~5%, ta-t. b< 5%Xfc%a Mxfi2 0 £XT(D±n 

itfeD, ^t<li2 0t*fe5o 

(ii) Xt (i) t?#?5ftfc*JBJ!&&> BMP 7, GSK-3 j3 Pi.W#J*5 <t ^ ^ 

*X3gT*ft tu3z&OXS (i) Tlt^ft^^^fDlfflJ&lfcSI^tD^ =« — 

Tjyyfamztifrigmmzx, nM^mm^xm^mmvx-b£ <, ttit 
tu$?)X?M (i) TgffiCJ; V #ibftfclffll§£, igi&<D&&K £. 

^XfM (ii) 

±ti!^BMP7N GSK-3 0 PI W £0*3 J; XI Uf 7 -Y k ft 5 £ ft3 

1 1 O^HJfe^iUCjol/NT, ^X 

£ft3t/ffte, BMP7 jo i GSK-3 0 PlW^J^i^iSr,' £ U* / 4 

>mWimfcXfo&0 IMDM M, Medium 199 jgifc, 

Eagle' s Minimum Essential Medium (EMEM) a MEM i#:®, Dulbecco' s 

Modified Eagle' s Medium (DMEM) Ham' s F12 (F12) RPMI 1640 ig 

ift, Fischer' s inM, & £ ^ ft b Jftft $ ft50 «, ifc 

M (MxJi, FBS) ^^ftTl^Tt 

CT, {^JxJi, T f\s~? , h 7 l/~7^7 rc y ^ KnockOut Serum Replacement (KSR) 

(ES |0ISJ§^0#(DiflI:?'#/f"t##!l) (Invitrogen), N2-y-;70 y 7 V h (Invitrogen), 
- 19 -
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B27-y-7°Vfyh (Invitrogen), 4 ^ ̂  V >, =* 7 IswMfo, $C* 

7C^, 2-7 JVjJZf 7 — /K 3' -f-Jr — )Vff y ± P — /Vft }£<D 1 OJ^±(Z)jfc 

£"a /v"C cfc V ^ L, Half, T 5; 7 SI,L-i?Vl^ ^ >,GlutaMAX(Invitrogen), 

#&m7(NEAA), \?$ * k 
mm%L E<D I oj^±<D#5ict^L 5 s0 

&XU<D 1 o0HS^i(:iol^T, DMEM £: F12 (7) 1 : 1 

(DMEM/F12) {I, GlutaMAX, KSR, #<&|g7 ^ 7 2~7 /V# 7° h ^ * 7 — /l^jo £ 

± % ff Sr ̂  tP ig ±fi T* fo 6 o 

^Xfl (ii) injo^T, W/Ui, X?M (i) X'&bfltz.Ufa*, BMP7 jo i GSK-3 ft 

PlW^J/^kiilR^ftS 1 ^<Z)fJUn, V-*/y(y 

£?£L<li, ^Ig (ii) (cjol^ 

. X , Xi (i) xmbtltz.m&&, BMP 7 jo £ XI GSK-3 ft P1W#J/^ <b51IR 1 
£JL±<ny>JM:£&&mtfe-eJtHL, u?-; 4 TGF ft >* 

£^£f *g±ffiT $ b 6 o 

1"ft:fr^, ^XfM (ii) -fi, /jC©Ig (ii-1) jo£T/ (ii-2) : 

(ii-1) BMP7 jo i 1/ GSK-3 ft 1 

Xinm-tZXm, &J:Xf 

(ii-2) TGF ft "yif-r/^mn^xxiuf/A 1 MJKD 
mw^^timmmMxmmir^xu 
©2Ig}:^iLtfroTt^\ 

«fc !9'£F£ L< ft, ^Ii. (ii) t31 jo V^T, (ii-1) Xgli, BMP 7 jo £ XI GSK-3 ft 

V , (ii-2) Xgfi, TGF0 

$c #J & j; xi y f- 7 >r v m ®f ^ it sr # tf i§ ±rx m #-r a x m x h z 0 

*XfM (ii) {djoV^T, BMP7 dfi, t h BMP7 (NCBI OWj/^aySf : 

NM_001719. 2) BMP7, ft £> mn r frl b 

Invitrogen *±, R&D 5 *> <D 5 r £ 

&X& 5o BMP7 (D}fj£«, 1 ng/ml frb 1000 ng/ml,&$. L< ft, 

10 ng/ml b 500 ng/ml, cfc *9 #?Jc L <C fi, 50 ng/ml b 200 ng/ml ~Ccfe><50 

$Ii (ii) GSK-3 j8. Pl^J ft, ffj3z&(7)X@ (i) *kLfe 
-20-
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GSK-3 j3 P1^#J £F 1; LI ̂  GSK-3 0 i L T «, 

CHIR99021 tfmifbtlZo GSK-3 /3 |3@.^£lJ(7)ilJf te, 

GSK-3 jS .GSK-3 & PI^£iJ 

i It CHIR99021 0. 01 n M frb 100 uU, &$. L< ft, 0. 1 u M frb 

10 MM, 1/zM frb 3^M tfcSo 

*XH (ii) fd*5^T, TGF $ is ifTGF $ 

"t~5 t>0TfeSPS!9 f, TGF 0 ^7^/l^flJMlJi Ltii, TGF ft 1, TGF 

0 2. TGF ft 3 IDEl jo £ Xfi IDE2 r i^T#, Ll^ TGF ft v' 

if-T^MMMt ITIi, TGF ft 1 tfmifbtlZo *X@ (ii) tnjo^T, TGF ft -> 

TGF0 yif-f-/vmw:m^^x^ 
&\X.\£, TGF ft is if ~f t LX TGF ft 1, TGF 

ft 2, TGF ft 3 ft ¥<D? 0. 1 ng/ml frb 100 ng/ml, 

#f L <C 1 ng/ml 10 ng/ml, £ lc£Fl£ L < Ii, 5 ng/ml b 10 ng/ml 

XfoZ>0 iDEl&£tMDE2 1 u M frb 100 u M, ftt. 

L<I3, 25 /j. U b 75 /z M, £ b £ L < Ii, 40 /z M frb 60 u M X fo 3 0 

^xfM (ii) mfc^T, yfy A yMMWitii, tu^wxfM (i) 

Ltil, AM580 ^fcli TTNPB If btl60 ^Igtffl 3 Vf J A it 

(omm >mmm it z era m%- Km^mw^mx & s />>, 
f A ymWWitt LT AM580 ttilt TTNPB 0.01/zM 

frb 100 ji M, %-t. L< Ii, 0. 1/zMtf^ 10/zM, $ L< Ii, 0.5/jM^b2 

11 M T ft> <5 0 

^XfM (ii), (ii-1) (ii-2) 131 joV^T, J^H^Ii, ^T^RB^ftft 

l^S, ft} 30~40°C, wt L < fi$J 31°cxh V , C02-a^-^^(D#H^;TT^#^ 

C02&^li, $J2~5%, 5%X&Z0 i#ii0#fl1fi,, MM 

r t TWtuIEIffll£<7)M3t^^ln#|nI^iP^ftv^#)±®|iftl^X 

U (ii) LTIi, Mx.l£ 3 B.£*±<Z)ig^T*fc9, ^SL<«3 0K 

±frb 12 0 WT, iy?St<tt3 0^±9 0&Tris^ff bftS, Xg (ii) flS 

XfM (ii-1) ATI. (ii-2) X@ (ii) LTlitu3£<Z) t 
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*5 9 Xfo&tfi, 1M (ii-1) Ltli, Wz.lt 1 BU±(DmmXh <9 , 
&£L< It 2 B£J>±frib 11 BJ^T, £ VBtL< it 2 B W_h6 B^T/^lf tft, 
xm (ii-2) (Tyj^HtP^ LTIi, Wz.lt 1 B £XX<Di#*Tfc 9 , &^L<li2 

RU±frb 11 BUT, £ *)%••& L< Ii 3 BW±6 B^T^iplf btiZo £<£>&#, 
^iftii, 3 B ^ t&W.t. LV\ 

«0^T(i, j; 9#^ftfcW(ffllM*m, E 

-r 6 5 f ^^^ -r 5 tz. #>m%w 
tung^Bus, f&sieffl<£>EHIIJ^& 

Lnt, w 
nit, nh*itz.mwmufa**s-vikiLx, mbti 

XL it, Dev Cell. Sep 11, 2012; 23(3): 637-651) L, # h ftfclfflflM £&%<D 

h y 7*— ;v KITH 

&7cJg*u iffrmif tft^o 

Ii, W01ftT&ftff#M££ftfti^ #£L<fi, WMHTTfcSo 
t LTIi, iLttWISt^, 

^tJH-£^T^ft(i#|;:p.g)t£ftft < , ^ffciE£>;*:# £ i^fr-tirT 
aM^MLTfjlM^ftT t J; V\ 

mMw 
arowect «ej(Df5Hfi^ft 

p> I- «fc O T$|J Pi £ ft ft v ^ (D t T 6 o 

[MMW l ] 

[OSRl-GFP & SIX2-GFP knock-in t h iPS #|HJlS#c <£>#:&] 

k h iPsiBia (201B7) «, (B^H, MfP) v 

L, ^^ftT'jfiLf: (Takahashi K, et al. Cell. 131:861-72)„ icl^T, 
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Mae S, et al, Nat Commun. 4:1367, 2013 iCfSfc £ tltz.jjfeX\ OSRI 

MWlLX GFP OSRl-GFP — K h iPS Ml&W&ftWl; 

y^l^'T5, Mae b (tutti) t [Wl V X, IRES-tdTomato A L tz BAC 7 n 

(RP11-819H19, Children' s Hospital Oakland Research Institute) <£rijj£ 

ffllt, m% OSRl-GFP — t h iPS m^(D SIX2 Yl/<D 

IRES-tdTomato £fg 1^*1 #1 XL (C «t 0 W A L, SIX2 03S3I. £ iSSb L T 

tdTomato 6 OSRl-GFP & SIX2-tdTomato Utf — i? — iPS fc 

L/c0 

MM 2 ] 

[SIX2 1 ] 

< — v5 1 > 

HJfSM 1 (DjjfeX'&bfltz. OSRl-GFP & SIX2-tdTomato Uif°—i? — H h iPS IBJ3S 

5 ng/ml bFGF(Wako) ES/iPS (y/nt/V) 

if 10cm X -f y •=*• _h"C\ SNL (McMahon, A. P. and Bradley, A. (1990) 

Cell 62 ; 1073-1085) (15. 5 » g/ml h W ">>- (I^PfSg#^ V >) X 2 — 3 

NFPffl&LSU 3X105lfflJ3S/10cmT;V Ir7 >f — &HJ3& £ 

X, 37°C, 2~5%C02#a^Tt*ny7;Wxy Lfc0 r^-^CTK 
MM (2.5%Trypsin (Invitrogen), 1 mg/ml Collagenase IV (Invitrogen) , 0.1 

M CaCl2, 10 mL KnockOut SR (Invitrogen) , 29.5 mL H20) &Jj[lZ.XMMic5~it, 

— 1 /x M CHI.R99021 (Stemgent, 04-0004), 100 ng/ml 

Activin A (R&D systems, 338-AC) , l%GlutaMAX (100X) (Invitrogen, 35050-061), 

2%FBS (Hyclone), jo J; Xf 0. 5%PenStrep (Invitrogen, 10565) Srla <5 DMEM/F12 

h (LOW CELL BIND 6WELL DISH (Nunc, 145383)) 

— luferufofcD 10cm y *s *- bfltzm&WMW(D 1/3-1/6 U? 
37°C, 5%C02#HMT"e 2 0 WlLt 

— v?2> 

— 1 X^ b h V if )\s (BD Matrigel Matrix Growth Factor 

Reduced (BD Biosciences, 356230) (C i ̂ ̂ — h L fc 24 'y'nifc{i 6 ̂  m/V 

y%/a. (DMEM 0.2 mg/ml <D^ h V — 7 A "S if U 37 VX 30 
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felt. 4°C~C — Bfe&LSI) itfzlt Synthemax (Corning Synthemax II-SC Substrate 

(Corning, 3535XX1) ) ^ i *) =2 — b Lfc 24 $ It 6 (M 

m/KV 40 tz. Synthemax X=*—*f -Y ^ U iifC 2 B#P^S) L, 

1/iM CHIR99021,100 ng/ml BMP7 (Recombinant human BMP7 (R&D systems, 3534-BP)), 

0.1% 2-f b^-9 J (1000X) (Invitrogen, 21985), 1% GlutaMAX 

(100X), 10%Knock0ut SR (Invitrogen), 0. ImMMEMNEAA (Invitrogen, 11140), 

fcit/O. 5%PenStrep DMEM/F12 t, 37°C, 5% 

C02.#fflMTT^#it^MT 3 0fH^^ 6 3 B 

(2, 3 0 

< 7 T" — v5 3 > 

—v* 2 PBS 5 ng/ml TGF 0 1 

(Peprotech, 100-21C), 0. 5 p. M Dorsomorphin (AMPK Inhibitor, Compound C (Merck, 

171260)), 0.1%2-^^7P^^/^ (1000X), 1% GlutaMAX (100X) , 10% 

KnockOut SR, 0. ImM MEM NEAA, £5 £ XI 0, 5%PenStrep DMEM/F12 

j!jnLfcigit&^3£&U £ blzWMmmt^X 37°C, 5%C02#ffl^TT* 15 
22 BPHig^Lfc0 r <£>£#, 3 0ClIHi:^#^i^Lfeo #kftfc*ffl 
IS <7) SIX2-tdTomato R§t£$Bjj&^2r 7 ̂  ̂  1M (^^^ • f-f 

yv) r 5, 21. 5±2. 0%-efcofd (|1B)0 

3 ] 
[SIX2 2 ] 
<X7"^l> 

MMM 1 ft tz OSRl-GFP & SIX2-tdTomato — b iPS IfflJtS 

1'(D7f — ^ ncffiicL/c^fe^ SNLiM£:7^*-
? — LTfflV^T 10cm x -f y>aitny7/^y ft 3 £ Ti#* L/c:0 

r CTK Wifc'&MTLXMW. £-t±\ 7 -Y — ^ —$HJJS£|&£ Lfc^, 1 At M TTNPB 

(Sigma, T3757), 1 n M CHIR99021, l%GlutaMAX (100X), 2%FBS, joit/0.5% 

PenStrep DMEM/F12 (LOW CELL BIND 

6WELL DISH) ^ 1 £ ^ )Vfofz. <0 10cm xV v V ̂  frh # k ftfcfcfflflSH^i&tf) 1/3 — 
l/6i^fl, 37°C, 5%CO2#aMTt2 0f^iLfco 

- 24 -
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< * T"" V5 2 > 

1 h V fMz. x v ="- h L?Z7*S yi/=Lt.tz. 

Synthemax \Z. <£ *0 ^ — h UfcxV y i/ =t- 1 CO 7 "f — i? 2 

1/iM TTNPB, 0. l%2-7 ~7 h ^ * J — )V (1000X), 1% 

GlutaMAX (100X), 10%Knock0ut SR, 0.1 mM MEM NEAA, & «t U 0. 5%PenStrep 

DMEM/F12 &mn U JgM&glZX 3 7°C, 5 %C02#ffl 

MTT3 0^^e>9 3 0{d 

Lfci0 

< ^ 7" — 3 > 

2 PBS-Cgfc##, 5 ng/ml TGF/3 1, 

0. 5 M M Dorsomorphin,0. l%2-7/V# 7" h ^ ̂  —/^(1000X), l%GlutaMAX (100X), 

10%Knock0ut SR, 0. 1 mM MEM NEAA, £5 <£ Tl 0. 5%PenStrep DMEM/F12 

37°C, 5%C0212 0 

frb22 Rmmm^te0 3 0(1 
SIX2-tdTomato X n-^4 h /— * — 

L7h ir -15, 20. 6±5. 3%Tfco/c (0 1 C)0 

[SIX2 IS CD ft aj ̂  & 3 ] 

—v51> 

1 OSRl-GFP &SIX2-tdTomato — h h iPS Mfa 

l (07y-~ is ncfEfcbfc^S; £ IRI £;£}£-?, SNLlffl^^^^ — 
lOcm-rV y C/rr±T*3 yy^^y 5 £ Lfc„ 

CTK mW. %lNz.XMf& &•£, . 7 -f — L, Accutase (TM) 

(Innovative Cell Technologies, AT-104) &MZ.X iPS — 

y^V^-C, 10/zM Y-27632 (Wako, 253-00513), 1 n M CHIR99021, 1 n M TTNPB, 

1% GlutaMAX (100X), 2%FBS, & J: tf 0. 5%PenStrep £"Mft"3 DMEM/F12 i§±tflf£ 

0. \%-Myf~y (Gelatin from porcine skin, Type A (Sigma, G1890)) 

(lX105|fflBS/^7 31/V (96 ^ 

/K£>^£0) 37°C, 5%C02#HMTl:-^^it*(C-C 2 0 r^t§*bfc0 
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< * -r — v* 2 > 

— I -e# h tl tzjfefBJJg % PBS T*i5fc# L, 1 U M TTNPB, 0. 1 %2-7 /U% 7° h cn 
(1000X), l%GlutaMAX (100X), 10%Knock0ut SR, 0. ImM MEM NEAA, jo 

£1/ 0. 5%PenStrep DMEM/F12 Lfcig jr^ 

37°C, 5%C02#ffl^T"C*3 H^f)9 0 L 7t0 3 0 (d 1 }£ffl Z 

mi 
< ^ 7" — v5 3 > 

7T — 2 Accutase(TM) 0SR1 (GFP) £ 

LT FACS tz: «t «9 0SR1 B§f£$0iJ&'Sr V —7" >f > ? Lfc0 # b fltz OSRI 

fa Sr 5 ng/ml TGF 0 1, 0. 5 At M Dorsomorphin, 0. 1% 2-7* 7° h ^ ̂  / —/P- (1000X), 

l%GlutaMAX (100X), 10%Knock0ut SR, 0. 1 mM MEM NEAA, & £ U* 0. 5%PenStrep 

DMEM/F12 (LOW CELL BIND 6WELL 

DISH) ^ 1X106M/^^£^L, 37°C, 5%C02#H^T-C#^Jt^^T 2 0 

PB^J#^L/CD # £> ft£r"V V ]) (BD Matrigel Matrix Growth Factor 

Reduced) C i V ^ — h L tz. X A V "> ^ # L , 5ng/ml TGF 0 1, 0. 5 /x M 

Dorsomorphin, 0. l%2-7 J — )V (1000X), l%GlutaMAX (100X), 10% 

KnockOut SR, 0. 1 mM MEM NEAA, jo «fc 0. 5%PenStrep DMEM/F12 

37°C, 5%C02#H^T-e 2 0/0^ 13 0^, L tz0 1<D t30|:1J| 

N Z0kfc<r>m$&^3£$lLfc0 ffkftfcrMfcjS^T SIX2-tdTomato 
7D"t^ i? — %f%\^Xim^tzh 15,31. 1 ± 10. O%Tfeofd(0 1 D)o 

5 ] 

[Dorsomorphin 

SIX2 &§f£M3<£>^2g#£fc 1 — i? 3 {Ijo^-C, Dorsomorphin £ lOOng/ml 

Noggin (Peprotech), 0. 5 ii M LDN193189 (Axon MedChem, 1509) tz {2 0. 5 n M DMHl 

(Tocris, 4126) JE LTZtz t 15, irft-^ft, SIX2-tdTomato 

mi±Mfam ft 7. 5%, 20. 4%£ 15. 4% Xh-itz (^ft^ft, 0 2 B , C jo £ 

&D)0 

[TGF0 1 (DffWWlXCD&fi] 

SIX2mtimfa(Dm^^fi 1 — ^3 1: jo V^T,TGF ft 1 % 50 n M IDEl (Tocris) 
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ttzit 50 juM IDE2 (Tocris) VX Lfc 1 5, 

SIX2-tdTomato R§'l4$BJIS^te 8. 4%, 39.4%Xh^fc (0 2 E jo £ & F ) 0 

SIX2 1 (D7f — i> 3 ^jol^T. Dorsomorphin £r 0. 5 n M 

LDN193189 U TGF ft 1 £ lOng/ml TGF ft 2 (Peprotech) ^ /cft lOng/ml TGF 

03 (R&D) six2 
a 8. 6%, 9.3 %xh^tc (0 2 G jo £ t/H) 0 

[MMM 6 ] 

[OSRl-GFP & SIX2-tdTomato knock-in t h iPS 

1 (3lfS8; i: [W] ^ <7) V">T. Mae S, etal, Nat Commun. 4:1367, 2013 

idfESctf) OSRl-GFP U/tf — ^ — t h iPS (3D45) frb . OSRl-GFP & 

SIX2-tdTomato Utf— iPS t h$0J&#c (4A6C3-10) 

[HJfe^il 7 ] 
[SIX2 4 ] 

< 7s x — V? 1 > 

6 OSRl-GFP & SIX2-tdTomato U— ,t b iPS 

tifc 
4A6C3-10 ?t\ 500 U/ml ^ — "> I) 17/7 b 1/7° b 4 is ̂  (Invitrogen) ~BLU 

5ng/mi m&z-t (BFGF. wako) 
ES (ReproCELL) 10cm ^ 4 y y =u ±X\ J9&£ 12. 5 0 ICR 

(MEF) Xn SNL 7 — (McMahon, A. P. and 

Bradley, A. (1990) Cell 62; 1073-1085) (15. 5 n g/ml <D~?4 b^4y^y (®? P 

t'2~3^1U. 2X105|ffl^/6cm ^ ^^-CttfS) ~^7 A ~ 

y-M&t 37°C. 2~5%C02 fHMTt 70%-80%^ ^ 7 ;V^ y b I-

10cm -fV— b £ PBS X V ^7 U CTK ^ (PBS 

cf3. 0. 25% Trypsin (Invitrogen) . 0. 1% Collagenase IV (Invitrogen) „ 20% KnockOut 

SR (KSR. Invitrogen) RXI 1 mM CaCl2) X 37°C. 4 ^PB1ML/C0 CTK 

PBS X<D V >7lC-£ 0.1 mM MEM NEAA (Invitrogen). 1000 U/ml 

]J y /7 h 1^7° b 4 cy sy s0. 55 mM 2~ f /V$} 7° b ^ / •— jV (Invitrogen). 
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RXf 20% KSR 6 DMEM/F12+Glutamax (Invitrogen) (iftgli fca 

"C. ^ u — /N — TS# H J. 2%f7fy3'- b Ltz. 6cm 7°^— b 

1 500 U/ml 

J* b 1/7° bW isl/Rlf- 2%FBS (HyClone) DMEM/F 12+Glutamax 

is li#±fi] T*i5fc*£L. 100 ng/ml bA^/77 b ActivinA (R&D 

systems) RXfl/iU CHIR99021 Wi~ 6 X f — ^ 1 y 

v/a (Corning 3471) H#L. 37°C. 5%C02 fiMTT 2 0 Lfe0 

< X -r — v5 2 > 

fc&blz, x x — v5 1 "C# (IM#: 

(EB)) Sr. Synthemax II (Corning) Id J; ^ ^— b Lfc 24 ^)V~7°V-— b 

L. 0, 1 mM MEM NEAA. 500 U/ml -> V 1// 7. b b is >\ 0.55 mM 2-

7 7° b ^ % /—/W 10%KSR. 100 ng/ml BMP7 (recombinant human BMP7. R&D 

systems). Rjj 1 /i M CHIR99021 5 DMEM/F12+Glutamax L. 37°C. 

5% C02 #HMTT 3 0 FfQit# Lfco 

<^x —v^3> 

Tsf — *y 2 (7)^. jgi&£r. 0. 1 mM MEM NEAA. 500 U/ml -^~->y l//?> b 

b W V>\0. 55 mM 2-7 /V^j 7° b^ 7 — /K 10%KSR. 1 n M TTNPB (Sigma T3757) 

RXI 5 ng/ml TGF/3 1 (Peprotech) 5 DMEM/F 12+Glutamax 37°C. 

5%C02#HMTT* 5 0 Fsflit# L/c:0 2 01 1 (10 0) 

d^ 8 0 0) d»©t*MLfco 

<^71 —v?4> 

— 3 O#. JgifiSr. 0. 1 mM MEM NEAA. 500 U/ml y V/* b 

0.55 mM 2-y/M^bx^7-/K 10%KSR. 5 ng/ml TGF 0 1 RXf-

0. 5 ^ M DMHl (Tocris) DMEM/F12+Glutamax 37°C. 5%C02 

#fflITT17 0FB1iflLfc Uf-v^lTO (10 0) 7^^ 28 0 ^<Di§#o 

0 3A)0 3 # bfrlfcm&K *5^ 

T 0SR1 |§t£ SIX2 Pitt (0SR1+SIX2+) 7n-f^ b7—* — 

i#* 28 0 @ -C? 32. 8%-efeofc (@3B)0 0SR1+SIX2+IBIS 

W. J#* 25 0 g 28 0 1 
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(m 3 D)0 

mmm s ] 
m* <n> TGF0 BMP 

m*<D TGF ft is Jfy BMP CoV^t,- tufSiPS 

4A6C3-10 frb 0SRl+SIX2+|ffllS^(DM^^^f^L^o 

1) —10) ©ft 4A6C3-10 frb 0SRl+SIX2+|ffl|£^<Z)ft^£^f^ L/Co 

0ki*l) ~10) (D^f — iy 1-2 XIZ, ttftlISW7®7r-^l~2ti 

C^££ffl^/c:0 0kfci) ~7) RXf 10) — 3 Xlt, 

3 t IRI IH^8) — 3 XIZ, "MMW 7 — 3 Kl&tt 

•5 5 ng/ml TGF ft 1 1 p M TTNPB Sr 5 ng/ml TGF ft 2 (Peprotech) 

f£igj&X*m%Lf£0 0kW9) (D^y — V 3 Xlt, ®j7©^r-^3(Ijo(t5 5 

ng/ml TGF ft 1 1M M TTNPB £r 5 ng/ml TGF ft 3 (Peprotech) tCg# 

XmmLfz0 4X\Z, M7(D7f-^4^i:M1 Xft 

HJfS#!! 7 (D^v-~ i? 4 -[Z&lf 6 5 ng/ml TGF ft 1 0. 5 u M DMHl 

^,(Cg#mxL/cit±{ilTi§#L/c : 1) DMSO <£>#., 2) 5 ng/ml TGF ft I, 

$z\$- 3) 0. 5 p M DMHl, 4) 5 ng/ml TGF ft 1 S.U5 100 ng/ml Noggin (Peprotech), 

5) 5 ng/ml TGF ft 1 0. 5 p M Dorsomorphin (Merck) „ 6) 5 ng/ml TGF 

ft 1 25.1/ 0. 5 p M LDN193189 (Axon MedChem) „ 7) 5 ng/ml TGF ft 1 (Peprotech) 

J&.t/0. 5 p'U DMHl (^M&l 7 <^[R1C)N 8) 5 ng/ml TGF ft 2 (Peprotech) R 

X3- 0. 5 p M DMHl, 9) 5 ng/ml TGF ft 3 (Peprotech) RU- 0. 5 p M DMHK 

10) 50 pM IDE2 (Tocris) Rtf 0. 5 p M DMH10 

(1214), OSRl+SIX2+|0^^<DM^mt, TGF ft is ?j- JVMWLM t L X 

ft TGF ft 1 BMP V&WMb Ltfl DMHl 1 t&%)%:&}Xh 6 1 t ̂ *£18 

Jilfco HJfeM 7 fZl:fc5ft5*x — V* 4 5 ng/ml TGF ft 1 RX3 0. 5 ^MDMHl 
t&lz., TGFjS Pl#^ljT*fc5 SB431542 (Tocris) (10 p M) £r"g-£p*& 

mxmmytz.m^ (£#n))., osRrsm+ifflj^tD^Mi^w^ftfco 
mmm 9 ] 
[M*(DM h iPsMWt h ES 

15 M(D t h iPS M& (^^lkS5fe iPS jfcfflflft 585A1N 585B1, 604A1, 604B1, 648A1, 
-29-
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648B1, 692D2 ; HM.fi iPS 606A1, 606B1, 610B1 ; 

(aHDF) &&iPS IffllS 201B6, 201B7, 253G1, 253G4 ; RU 4A6C3-10) RIP 3 %(D 

t h ES|EBJ3S(khESl,khES3NH9) (Proc Natl Acad Sci USA 109, 12538-12543 (2012), 

Stem Cells 31, 458-466 (2013) J 7 KlfEife t [W] C&feXfam U 

RT-PCR (Nat Commun 4, 1367, (2013)) «t 9 OSRI RlP SIX2 

Lfz0 V , 4A6C3-10 ^(D^i&cDM^jo 

V^T OSRI RXf- SIX2 (HI 5), ~fcj3feiP>{'&(D iPS ES IB 

mmn 1 o ] 
f] . 

MMM 7 XtDm^XUX^MLtc 4A6C3-10 {£*3 ft 5 #@3)151.^ —# ~ £ 

RT-PCR RT-PCR t^lrLfco 3C jo E ^-f-0 — v> 1 

(posterior nascent mesoderm) (D~^—ft—Xlh 

5 BRACHYURY RX3- TBX6 2 

^-ts — XbZ> 0SR1 <E>$£^;&Sjigig£ftfc (l 3C)o (PfHH) 

—WT1, PAX2, SIX2, RXf'&jj (posterior) H0X 

(® 3 C) 0 J## 28 0 g CO OSR1+SIX2+|E0IS^ joV^T, 

— XfoZ CITED1, EYA1, PAX2, WT1, SALL1, ITGA8, CDH11, GDNF, HOXAll RXP 

H0XD11 &m*JL£frlX$3 19 , —Ja, ^f^lffl^f-joV^TPHlW^ — ti — Xhz> F0XD1, 

MW^X&Z H0XB7 (®3E)0 

7 X(DW^xmxmmLfzmM28 0 @(D0SRl+SIX2+lB3££:7n--iM h 
7 h V — L, Synthemax II ^'— h L/c 96 =^/Vy° 1/— h_fc.fi. 3. 0 X 104 

Mlfe/V IOJUM Y-27632 REGM igife (LONZA) ^"C 37°C, 

5% C02#HMTt? 7 0f|fiLNEPHRIN (jfeSitfttf KIM h 

AQP1 jo £ 1/ MEGALIN ^ ~ ft ~) ft b TflZ UR0MUC0ID (^ 

figL/c (®6A)0 

itV^T, |W] 0SRl+SIX2+|fl^Sr, 50 ng/ml BMP7 (R&D systems) RU 10n M Y-27632 
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(Wako) UBC 96 

— h (Lipidure Coat, NOF) ^ 1. 0 X 105 Mfa/ V ^^XWiU b, 37°C, 5% C02 # 

HMT"C 24 &V^T\ 50 ng/ml BMP7, O.'5/zMBIO (Wako), 

&tflO/zM Y-27632 bfc UBC 2^3 0P^i#*bfc 

TMSTHIIXU -v^r b"M v^^iLf; Wnt4 £389^-5 NIH3T3 (Osafune K, 

etal. (2006), Development 133:151-61) ±(d 3.0X10 (24^/1-

7° 1/ - H "CIS fl b , 5 £ 7 0 H it m b tz. o 'i% btltz IB IS £* Lotus 

Tetragonolobus lectin (LTL) (3iT{iJ>fc$[B*ii:"V'—#—), LAMININ (®'t4 

— to—), CDH1 — fttbXfK P0D0CALYXIN jo£t/WTl (^3tf£ 

b tz (®6B)0 

0SR1+SIX2+!M£ Ell. 5 

OSRl+SIX2+7iM£, 50 ng/ml BMP7 (R&D systems) ^.1/10/z M Y-27632 (Wako) £ 

g^Pb tz UBC (.£*T#J§) 96 ^ ^;VzfV — b 

(Lipidure Coat, NOF) \Z. 1. 0 X 105 $0]JS/$ x. /I'tSi b, 37°C, 5%C02#HM 

Tt*24 UfFl^ibfco tnM& 50 ng/ml BMP7, 0. 5//MBIO (Wako), & 

IOMM Y-27632 Sr«bUBC $|XL,2 3 0 bfcfL 

MSrHlRb, Ell. 5 (O-r^Ts0.4Mm?L^^1-?)^y — b 

(polycarbonate) ~7 4 )V %— (Millipore) JlCO^M-ia' (1 jo IN X 37°C 

Xmm b fc0 mmwlM IZ ft 500 U/ml V V/X b ^ 7° b ^ 4 *y 1/ jo «t XI 10% 
FBS Sr^^P btz DMEM (Nacalai tesque) (Osafune K, et al. (2006), 

Development 133:151-61) 0 — M ^ # # b tl tz ^ £ LTL, LAMININ , CDH1 , 

P0D0CALYXIN jo XXI WT1 

flbfc (®6C)0 

\*\WZ, 0SRl+SIX2+,«£ Ell. 5 (D-^^ymk^t^1mmytza 

0SRl+SIX2+lBt&£, 50 ng/ml BMP7 (R&D systems) RXI 10 u M Y-27632 (Wako) Sr 

ifcMZtz UBC (J^T#®) 96 ^ V— Y 

(Lipidure Coat, NOF) td''1. 0 X 105 ^ /VXffi U b, 37°C, 5%C02#Htt 

TX 24 B#f^i#^bfc0 #C^T\ 50ng/ml BMP7, 0.5MMB!0 (Wako), RXI 
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10M M Y-27632 Ltz UBC , 2 frb 3 0 b tz\k, Iffl 

I&£0ij3ib, Accumax bfc0 ICR-r Ell. 5 £*J05^'g£r 

JSttib, DMEM^T^JIfrb, 0. 05%Trypsin-EDTA 10 ^F^fb, 

t>#$tbfc0 500 U/ml ^i/yW^ 

7° 10%FBS £?»b/c DMEM 4>T\ 37°C, 10 ^^flbfct, 

40 M mb I/ —(BD) -C*6i®bfc0 # b tlfc: 5. 0 X 10s <? 

Wfcfflfl&Sr 5. OX 105$BflS(7)ituffi Accumax -C^Ptbfc 0SRl+SIX2+£fflI& £ b, WM 

96 ^ — h±, 10 MM Y-27632, 500 U/ml ^—v^y W* h ^7° 

h-^4 -sl/teXXf 10%FBS Sr^nb/c DMEM I£T? — b, £ "fr 

tz o # tL £r 0. 4 M m ?L £r <5 /fr° y ^7—— b (polycarbonate) 7 

— (Millipore) jol^T 37°Ct:J## b/c0 

HJfCfi 500 U/ml y W* b ^7° b^4 i/y$o£U 10%FBS ^iJDbfc DMEM 

(Nacalai tesque) &$\X^tz (Uchino, S. et al. JAMA 294, 813-818 (2005))o 

—ii ITO# bfltzM^ CDH6 (—# -) , LTL, LAMININ, CDH1,P0D0CALYXIN 

£3 i 0 WTI iztti- iotiv-^ -<D mmm %mm b tz (® 6 D) 0 

$ kl-, 0SRl+SIX2+^lS^r, 50 ng/ml BMP7 (R&D systems) 10/zM Y-27632 

(Wako) §:®Db.fc UBC (l^T#i) 96 ^x^7V 

— h (Lipidure Coat, NOF) ^ 1. 0 X 105 V m frT'fllM. b, 37°C, 5%C02# 

ffl^TT* 24 0#Pfflig^tbfco' #C^T\ 50 ng/ml BMP7, 0.5MMBI0 (Wako), 

MIOMM Y-27632 Ltz UBC 2 3 0^i##bfc 

M£04Xb, x (NOD. CB17-Prkdcscid/J (Charles river)) 

30 B^mn\iL^MUztzt 15, LTL #£0* 

LAMiNiN(®6E)0 

m^ii 7 bfcj^i 28 0 @ (D&ftm(Dmm 

(0SR1~SIX2~, 0SR1+SIX2~, 0SR1"SIX2+, jo £ XI 0SR1+SIX2+) £ Ell. 5 (Dv^E 

Mffi:^ibfco iPS 50 ng/ml BMP7 (R&D 

systems) RXI 10M M Y-27632 (Wako) £» btz UBC i#*±?f (j^T#,®) 

96 ^ 3i/W7° 1/— h (Lipidure Coat, NOF) (31 1. 0 X 105 IfflflS/ ^ 

i/K'iib, 37°C, 5%C02#fflMTT* 24 0#P^£*bfco 50 ng/ml 
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BMP 7, 0. 5^ M BIO (Wako), RU 10 M M Y-27632 Ltc UBC & 

X., 2^3 jflMSSrHHJXU Accumax Lfc0 ICR ^ 

?*/^£>-Ell. 5 5. 0X105lBlS<D-v">^E 

fcf^Sr 5. OX 105 IBIS CD ffjfE Accumax X'ftMVtc- 0SRrSIX2\ 0SR1+SIX2\ 

0SR1"SIX2\ XU 0SR1+SIX2+(D#|BISS¥<^JI^L, 96 <? /Uy> U 

— h ±, 10 juM Y-27632,500 U/ml U W* h ^7° h W Wjo «fc 10% FBS 

£»L./c DMEM %hMzM%9L:& 

0. 4 M m ?L £r ̂  "t~ § polycarbonate 7 — (Millipore) _t 

IMll&VvT 37°C-CJt#Lfc:0 500 U/ml -<^>y 

10%FBS %WtiWLtz. DMEM (Nacalai tesque) (Uchino, S. et 

al. JAMA 294, 813-818 (2005)) „ —k*lfcifcffllS^I$&£41^ Lfc i: r 5, 

0SRl+SIX2+|®lSi (® 6F;£|2])0 $ 

0SRl+SIX2+|fflIS ^ ©iliCtLT, DBA (^W^ — 3> ~) lzfti~ 5 

ftotcb^Z, (®6F^|U)0 

£A±«fc!9, 7 0SRl+SIX2+|fflISte:, wtufiiB 
lS"Cfc5 1 t 

[UBC mm±.m 
Ureteric Bud IBIS (UBC) mikigi&%Xttk (Am J Physiol 273, F757-767 (1997)) 

IE fc LtcjjfeXftW; LtCo UBC (Dr Sakurai frbBSl, Proc Natl Acad 

Sci USA 94, 6279-6284 (1997)) £f, 10% $ VJ3&jEjfo.?f (FBS) 

igir-fi (MEM; Invitrogen) Xtn^Ltc, 80% n ^ j. (-ft 0 fc £ - 5TlfflIS 

£ PBS T? y b, 0. 1 mM MEM NEAA, 500 U/ml y /7. V 1/7° b 

•v 4 W , & 0* 0. 55mM 2-//M7Pfi^;-/K 10 % KSR £ ̂  ̂  -f & 

DMEM/F12+Glutamax ^CV^T?, lfflIS£3 0 LTig*±t#£r£ 

J$Lfc0 0.22/xm 7 ̂  ;V# — "C5ii Lfc0 

[HM 1 1 ] 
[t b iPS 

•mmmi 25 0-28 iPs 

IS (0SR1+SIX2+IBIS ; RP-0S t b^i~Z>) Xlit b iPS fi^full^ffllS^ti^ffllS 
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M (OSRl+SIX2"lE0lS^t/ OSRl+SIX2+|fflJ3S ; hiPSC-RP kb%Ft&) n—1M h 

7 h y—50 ng/ml BMP7 (R&D systems) RXI lO^M Y-27632 (Wako) 

SriiDLfc UBC Jg#±?#(±iE) 96 =c.;VfV— h (Lipidure 

Coat, NOF) \Z l.0X105Mfa/V ^^XWUL, 37°C, 5%C02 #HMTT'24-B#P^ 

tc0 50 ng/ml BMP7, 0. 5 n M BIO (Wako), RIP 10 MM Y-27632 

^g^JPL/c UBC £ b\Z. 24 L 

T7fc5Mbt h iPS Ufa (4A6C3-10) £r, 10 n M Y-27632 LtcMMM ES M 

(ReproCELL) 96 r>:n/^yV — H- l. o X 105 Ufa/ V ^ 

/l^TiiL, 37°C, 5%C02#H^TT* 48 Lfc„ ig%'&£>&®lfa 

i&7kX:fcftL, fc0 i 5 15 hiPSC-RP 

(AKI) ^ef ^of i^ITI:#t Lfc, £/c, 

0SRl+SIX2+|fflI&(D£lfg^b£^1§-f (El 7A jo £t/B) ^LT, 

CD J; 9I1, 5 f@© RP-OS <£>>f$BJ)S#&£- AKI ^ ^ 

* (D Wll^fC fc°^ y x -f y ifX:&.A Lfce 

.(AKI)' 

AKI (Aging Cell 8, 192-200 (2009), J 

Am Soc Nephrol 20, 1544-1555 (2009), J Am Soc Nephrol 25, 316-328 (2014)) 

i^ot^Ilfco 6 V* (NOD. CB17-Prkdcscid/J (Charles 

river)) y 7/1/7 y®kAlZ J; 9 L, 37t-Cijif?f Lfc0 flOl^D^ LT^W 

flSt±J£frofc^ (Ksmim, 0^S) 
T, 45 ftffl&WWjM&BIMLfZo ? 7 y7°&^Lfc<Dlb, RP-OS, hiPSC-RP, X 

{2 4A6C3-10 (=i V h P—/V-r^^lC{i^a^^7K^r&ALfc)0 

—(BUN) VTf-V 

(Cr) DRI-CHEM 7000VZ (f±7-f/WA, 0^11) LTft'J® Lfc0 

AKI i|£®j(E>?®£f3u 5 1 t ft < 2 0 @ (C BUN 

_h# (>41 mg/dl) fitfg, L fcQ teltlfc 
s?trjfE^(i/R)3 0 gtciia ^^m-schiff(PAs)x«^^ y y by ? P-.MMT) 
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r> 7. (5/6 fffit ttS ̂  ~f /Is) iJk£0 (D ft (Nephrol Dial 

Transplant 26, 832-838 (2011)) ^iLf;0 6 

7 (NOD. CB17-Prkdcscid/J) V 7/1^7 V J## U 370CTH#Lfc0 

&wmz>±Tffim&$Ji&Lfco RP-OS (Dm^^Wik-2 ® 

&m3 ft 

•fe T L tz 0 

[^] 

RP-OS 2 SFsfl @ 0 AKI ^-TV^ (@ 7 A) 

7 B) L tz RP-OS (D ^ t 

— LTL&tf AQP1 m'MM&\zftit\,X^^tz0 L/^U RP-OS <D If H 

W&WZ, 5 if—? 
itm is -r) o ^ 9 r t \z. i v) m%(omm 

^ tt/c: WSi® ^ 5 : t^^Sla^tLTl^ (Transplant 

Proc 41, 947-951 (2009)) Ztfrb, hiPSC-RP 

JtifcM^ 2, 4, 6ait'3y 

b iPS hiPSC-RP & l^T 

BUN Cr (0 7C)0 «t 19 , 
,UMWffi%L<DBfe%W5$:i&WiU{gtf='ybv—/i'&b}fcifcVX hiPsc-RP ma 
mfc&i<^xWMlz-'h£ < hiPSC-RP#*iS¥Tvh£i^ 
tz (07DM'E)O hiPSC-RP t frb, #7° 
n h ^/vxmm^fitz hiPsc-RP (D'feWM^ r 
t &7FV&$tltZo 

Jffi *Tt£t£ 
£L±mmLtz£oiz, 

m$a&<Dft£.mmztiE%£tinz>o 

Tmmx?,\mztz±x(DWums LT 
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1. ^ TGF j3 -> y-rfrmwM# «t xi BMP 

ft>b W tu IK IB IS (7) M it # o 

2. six2 , if^i I {cteic©^fe0 

3. tuts™^EIIIEJW OSRI mmm&xhZ), tf^ii i ntciz 2 ^fsgc© 

4 . tutB TGFiS TGFiS 1, TGF ft 2, TGF ft 3, IDEl jo £ XI IDE2 

1 ̂ I(Z)tjfCTfc5, ft^I 1 frb 3 1 II 

(31 !Ei|c'<£>^7 fe0 

5. fufS BMP Dorsomorphin, Noggin, LDN193189 jo £ XI DMHl frb 

&5S¥/^b5itR£;ix5 1 &±<D!%lMV&6, fi^I l^b4 (Di^Ttl'fr 1 llt-fB 

$<D%&0 . 

6 . #ufB TGFiS TGF jS 1 Xfc> V , tutB BMP PI ̂  £005 DMHl Xfo 

6, ft^II 1 frb 3 (Dl^-f tlfr 1IldEf^Mio 

&5, 6 Jg(;i!S^<£>;frfeo 

8. WT^XfM (i) j3«tU« (ii) 

ft^lg 7 

(i) Activin A, GSK-3 ft UWM & XXIU?-/ sfymffilgfaft* 

btezmfrbmviztizi&±<Dwg;z^tfi%Mx*mmir&jLU, &xxf 
(ii) IS (i) X'&bfltzMf&*, BMP 7, GSK-3 /3 Pl^Rl jo «t XI / 4 y&ffi 

9. ffiiEXm (ii) • AWT&xm (ii-1) jo it/ (ii-2) fi^I 8 

(ii-1) Ii (i) XWbilfcUfafr, BMP 7 jo £ XI GSK-3 ft PIW£U^ £>il^ £ tl 

•§1 ̂ ±<DmM%^fcmmxmm-16 xn, & x xi 
(ii-2) is (ii-1) Ti#^tL7tlM£, TGF ft yif-T/^mM^XXlUfy 4 > 
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1 ̂ ±<D#fir^tpi#ifiT*i§*-r5XSo 

1 0 fijfBXm (ii-1) j&s, BMP7 & J; U GSK-3 ft 3 

XUXfoQ, tufEXfS (ii-2) 05, TGF;3 is 7-T XUU^/-Y ^WiWM 

#&i£&t%MXjg$£i-?>X%£XfoZ), 9 dfEf 

1 1. mlfE GSK3/3 Pl^J^ CHIR99021 XfoZ, 

12. tufE^/^ AM580 TTNPB T*&5, 8 

k i i *IT5> 1 rl(If5ic<Z)^^0 

1 3. tuffE#t£t4#lBWAX#t£t£# (iPS) M"efc3, fit^I 7^ 1 

2 (DV^T tLT^ 1 

1 4. itufSiPSlfflWfc fs iPS$BJ3&-C&5, fi^lll 3(CfEfWjj&0 

15. Mmmmfrb^mmmm%mmi-%jj&xh^x,£XT(DT.n(i) 

frb (iii) : 

(i) Activin A, GSK-3 ft PI ̂ £0*5 £ 1/ ̂  / -< 

i ̂ (DWg&^ttmMx-mg-rzum, 
(ii) xs (D BMP7, GSK-3^ xnu?- / 4 >mwi 

(iii) XS (ii) X%btltz.Ul&*, TGF /UfflWtftl&XXf BMP 
^t?mmxmm-r z>xua 

1 6 . tufEWtuSMS/^ SIX2 Wi&BmxfoZ, ft^I1 5 fcfEfc^&o 

1 7. tufEX® (ii) OSRI xh 3, ti^H 5^ 

/eft 1 6 ^fEfcCD^fe 

18. tufE TGF ft is •!? ~)~, TGF ft 1, TGF ft 2, TGF/3 3, IDEl&it^ 

IDE2 frtbteZ&frbMtil&frZ 1 &±<D.yn'gXfoZ>, 1 5 frb 1 7 (D^T 

1 lI{-fEicCO^"feo 

1 9. tufE BMP Pllf^lJ^s Dorsomorphin, Noggin, LDN193189 jo i 1/ DMHl 

bteZ&frtbmtilZtlZ 1 &±<D!®}WX&>Z>, 15^5)18 1 

2 0 . tufE TGF ft TGF ^ 1 Xh <9 , tufE BMP R&^W DMHl 
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T*foZ>, 5 frtb 1 7 1 

2 1. fufEIfM (ii) tf£XT(DXm (ii-1) jo£0 (ii-2) 

1 5 2 0 1 

(ii-1) II (i) fcMSr, BMP7 jo J; GSK-3 ft Plt^iJ^ ^ $ frl 

(ii-2) XU (ii-1) TGF ft J 4 > 

mwii&fcfrbmtiiztiz i ^xna 
2 2. tuffil^i (ii-1) BMP7 jo J; GSK-3 ft 

tuffilfM (ii-2) ^ TGF|3 ^^$iJ«lJjo£t/^/-f ^§t 

m^%2 
2 3. ttjfffi GSK3j3 PlW^lJ^ CHIR99021 t'fcS, 1 5 b 2 2 (7)V^-f ft 

1 

2 4 . tufa Ufy 4 AM580 t. tcit TTNPB "CfcS , 1 5 

2 3 m^Tft> 1 T%\Z.^M<Dj5W;o 

2 5. tufE#t£t4^fflIS^AI#t£tt^ (iPS) mmVhZ), 5frb 
2 4 (Dl^Tft/^ 1 

2 6 . tufE iPS IffllS^fc b iPS ti^I 2 5 (-fSfc^feo 

2 7. 1 2 6 1 WtuSK 

IffllSo 

2 8. ft^lll frb 2 6 1 5f31fEfc©;frfeT*M^£ftfcWii&^ifffl 
IS£-atJ\ EMiai^^o 

2 9 . 1^26 <£>l^-fftfr> 1 iI^fSfc^^feT^ii^ft/eWtuIIHlEB 
mz-sfc, Jo 

3 0. m^Mlfrb2 6 (D^-fft/^ 1 iI^fSfc<D;^feT$!i3t£ftfcWtuIIE£ffl 

3 1. ff^lll 2 6 (7)^-fft^ 1 -L%K 
fS W, <D % v M it £ ft tz W tu m M IS o 

3 2. m^Mlfrb26 (DV^ 

Tft^ 1 ̂ ^ffiit(D;^£T§^£ftfcWtuIEfE0IS<7M£fflo 
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