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AT 1

FAAG A AA-B(IGF-B) o2 A& A, 24 AAS(SHD d2 AAA, 2 PXls Tdsh= o
9] H]- % LEH A7t A AR AEE Edsls AP A4S

AT 2

A1gel QloiAl, 7] PDX1S &t thge vl-dE A8 Ax Alxs PIX1S FEsHHRE, NKX6. 1S UE
A B AZE T 2AHE.

A3 3

A28kl ojA, 7] PDX1S @& st= vl H-ddE #AY Ax2 AEE PDX1L 2 NKX6.1 & HE Hdshe=
AEXE 9 XFste 2A4=

AT 4

ALl QoA 37 TGE-B FisiEe 44 AR oEu A, A ek % 8GR, A ah AR

2]
11(GDF11), IDE1 ¥ IDE2CS.& o]Fo]x o
A+ 5
Aol lelA, 7] T6F-B o dde] 4 A= HEN AE st 24 E.
A7 6

A1gol YAA, A7) T6F-B A de] F% A= GDF8 & GDF11S 2 3Hs)

s
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e

A3 7

ALl gheiA, 7] T6F-B e el 4% 1A= 10 ng/ml~1000 ng/mLe] =5 2t =4S,

AT 8
A1gol JoAA, A7 2AAEL A7 24 dXF AR dAAE E2Fsta, A7 a4 dAEF AR dAAE=
Sant1l, Sant2, Sant3, Sant4, Cur61414, ¥22FY EwlE|d, AY9944 % Eggelis 2 o|Fojx FolA Ay

e 2AE.

AT 9

Aol oA, A7 2= AfobAE 47 IAHFGR) de] A A 2 HE A s dy R G4

Aol St ol 3E o T 24E.
379 10

A9&el SlolA, 71 A= 7] FGF 2] A 14 32 7] et Asdd 7 S4AE E3teke

A9l gloiA, A7l 2AELS A7 FGF dide] A AAE xgsta, 37 FGF #ige] 4% A= KGF,
FGF2, FGFS8B, FGF10 % FGF210.2 o] Fo7l oA AElx = FAE

A7 12

Agatol oiA, A7) 2REE A7) AEns A5 A2 BAAE T, 4] A A5HY 4w
A= #E=2E; CD 15305 AM 580; TINPB; CD 437; Ch 55; BMS 961; AC 261066; AC 55649; AM 80; BMS
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753; ERRFEEl; olthhel; CD 2314; DEAB; BMS 195614; ER 50891; BMS 493; CD 2665; LE 135; BMS 453; 2 MM
112530 & o] Fo|Z FoA MEE = ZAAE.

AT 13
A 108kl Ao A,

a) A7) TGR-B Frouide]l A3 dxks dE A, A B3} Q1A 8(GDF8), A% 3} <A 11(GDF11),
IDE1 ¥ IDE22o.= o]Fofzl oAl A s

b) A7) FGF s e A% 914+ KGF, FGF2, FGFS8B, FGF10 ¥ FGF210.& o]Fo]zl oA Aelw]

¢) A7l Y FAAE AR AAAE Santl, Sant2, Sant3, Sant4, Cur61414, ¥E22FY, EnlEld,

AY9944 2 EdalEsZ o] Fo A oA AMeEEz

d) A7 HExal AsAY AR AAE gE w2l D 1530; AM 580; TINPB; CD 437; Ch 55; BMS 961;
AC 261066; AC 55649; AM 80; BMS 753; E}x}=wl; olu}Ztdl; (D 2314; DEAB; BMS 195614; ER 50891; BMS 493;
CD 2665; LE 135; BMS 453; @ MM 1125302 o] o]zl oA Aey= ZAE,

AT 14

A0l eI, 7] TGF-B sl =e] A% Az AE AS Egstar, A7) FGF siEe] A% AA= KGR
2 x2Fsta, A7 29 FAF AR gAAE SANILS E3star, A7) dE A AsAY A8 G444 e
b IRtk 24E

AT 15

A1gel QlojAl, 7] PDX1S HdsteE ul-¢dEH A Ax Axes -0z wygd X e o9 z=
4=

A3 16

AldAY AHE B3 o= PDX1 % ‘tﬂé‘}zlﬂi, NEX6.1S @EsH] e AF A AxE xgdsts Ag
) ME JAES, TI6F-B AL 7 AR, FGF A28 AF A=, &Y A= A2 JAA 2L #E =it
MNoAdAd A2 A9 AEAT= %74]% E3atar, A7) Whdol, A7) Fuol A PDX1S E AT, NKX6.1
S WA F= TS5 A7) A Az AEE, PDX1 9D NKX6. 1S wEstE A Az AxE BINE 2
g sk, WH.

AT+ 17

A1l AdAA, F7] AE F2 d7] T6F-8 gl 47 b, 237] FGF sl A7 A, 371 &Y

A168el] oA, A7) TGF-B o =ide] A4 Axks gl A, A B3 9z 8(GDFS), A &3} <x
11(GDF11), IDE1 ¥ IDE2o.& o] Fojzl o Aes = Wy,

A7 19

A8 el oA, 7] TGF-B wHIAE ] A7 Q1xb= AEN A 236k W
AT% 20

A18&el glolA, 7] TGF-B rH#d e 474 k= GDF8 & GDF11& EFshe= W
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AT 23

A16el oA, A7) HE =t AsAG A2 A= @lE =2tk D 1530; AM 580; TINPB; CD 437; Ch 55;
BMS 961; AC 261066; AC 55649; AM 80; BMS 753; E}A=Hl; olu}Zal; (D 2314; DEAB; BMS 195614; ER 50891;
BMS 493; CD 2665; LE 135; BMS 453; @ MM 11253202 o] F o]z oA Meix= upd
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A6l oA,

a) 71 TGF-B waEe] 4% OJX}—E e A, AR B3} <z} 8(GDF8), A 3} <A 11(GDF11),
IDE1 % IDE2o.2 o]Fojzl oA A8 = ar;

b) 7] FGF 2] 474 QA= KGF, FGF2, FGF8B, FGF10 % FGF210.2 o] Fojzl oA A w

) A7 24 RS AR JAAE Santl, Sant2, Sant3, Sant4, Cur6l414, =AY EwlEd,
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A3 26
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[0038]

[0039]
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AR SWel A, B ONANEE SC-B AEZ BB 9%, AN AH Pel s ik -3
gH Ao weld g §EE Fud

AP ZWA, B ANNES BIANA Folshsd Baw, RANA AE Y AEu-4 Wiel Axe
wed gee §E Fudd

QR FANA, AHU-FY W0 ALY weE YA vt AR ol A#sta B7] hFAA Fol
Avh. A FAANM, 7] WAAE Fae AL, RS B bl AEe Zen. 9y 7d
el A, YrHe 19 9ud, 18 9xd, 158 934 2 29de] aFonyy Agdn, 9y Fde

, 0% Tk
oA, 7] didA= dAbg ZelE 2y, ads BeEATlE S S et

AR SHel A, B AANES a) TGF-B A5 FZ A4, b) TH A= 44, 2 7|2 o] Fofxl 1%
oRNH Aed Holx she] F7te] g ME-ds AAE EFreke vl vl 1) XXI, i) WEHEEH,
iii) A¥Xe RA QoY F=2 44, 2 iv) SHH A2 JAAE A& st

AR ZwelA, B AANNEE V] DAS EFehs, SC-B AEE AHEE PES ATAE: Pdxl-%%
NKX6-1-44, A&d-4A Uln] AEE, Ax FY2EdS F38e 240 slA 1) 848 44 Ax 8
(TGF-B) Azdd A= AAA, ii) P34 T28 Aadd 42 S4, 9 9= iii) @d 7)volA] o
AAL BEAA, 7] Pdx1-9A, NKX6-1-4A4, ded-d4g Uin] AX T Hom dFo SC-B HER A
da AE5e fEsks dARA, A7) SC-B xﬂﬂ Al 2/EE AW GSIS S UEh =

Al (1) BRI =] o4 o] oiEf 24 ARt

Lﬁoﬂ, w (i) EH*H%]?LA o )% TR, SC-B HMEE (1) HoE &
o] FR3e s AU, (i) Hol= 279 FAA FFAe s A T (i) Aok 39 &A4<
SFFAA AyA | gk wg-S yEpdnh. AR FddeA, SC-B Az FEE Uil B Alxe Jee}
trol olvh. dB FE ool A, PAx1-%A, NKX6-1-44, <l&@d-%A U] AEE= 100 oM WA 100 pMe

oA TGF-B AZ A A= o279 Z]ji—%T/P. AR FE o)A, Pdx1-%A, NKX6-1-%4 , Sl&al-%A UEH|
AZE= 10 pMe) oA T6F-B Asdd F= At HEdrk., dF FdoolA, TF-p Asda A=
TGF-B F&A 3 [ 7IvobAl Asdds xggitt, AR FddoA], G- AadE F=2 A= AlkS
AAA 115 3. A5 Fa@elolA, P-4, NKX6-1-%4, AJEd-%4 Wizv] A= 0.1 pM WA 10
Mol swellA W s2E Asdd Am GAAe HAE5Er. A5 FHdddA, Pdx1-94, NKX6-1-473,
AEA-UA UEH AZE 1 e F=oAM #3H T28 259 42 A9 FHA. I3 Fddl
A, AN ZER ASAY A2 @AAE EfololeREEY (13)E XFett, 9% F&dolA, Pdxl-%A,
NKX6-1-473, 1&d-FAd W] Al

[e)

G, NKX6-1-4, dad-44d W Axe @A 7oA AAAe HEHch, A5 FEdd A, Pdx1-%¢
3, NKX6-1-44, d&ad-%4d | AEE 10 oM WA 1 pMe] solx G FjvtolAl oA A] <}
GFET 9 TAAIA, Pax-H, WIG-1-34, - UEE] A 100 ] ol g 7
L}O}Zﬂ 042112119} AEET. 45 el did glvgolAl AAlAE LEheRAFEYES 3. AR

t)'-lj E/H LH—‘?‘—H] *ﬂ:ﬁ% \/L_L/H /g o

T wud slobAl AAS HEHA vk, 2R FHeIA, Pix-
] 2
|

-

3. T ool A, Pdx1-%4, NKX6-1
CFIR SAAA 2t HErt. A5 T3 aelA, del 3 :

0 uMe FH=edA CFTR AAeF HESH)t., i :r“?icﬂoﬂlﬂ, CFTR S AA =
A, o] HMe Pdx1-%FA), NKX6-1-%FA, <

GIY—HIOIE i?}ﬂ‘ﬂr U5 FEHo o PH 2 N Ed-FA UEH] HMEE O
GlcNAcase AIAS}F HEAZI= AS X3t A5 Fdoo A, Pdx1-YA, NKX6-1-A], AQ&Ew-%A H&H]

AEE 100 oM 2 100 pMe] % oA 0-GlcNAcase <lAlA|9L HEHch, A F&dolA, Pdx1-44, NKX6-
-4, &ad-A WEY AEE 10 oM 2 10 uMe] F%olA 0-GlcNAcase A At AE=Hrh, d¥ F& o0
A, 0-GlcNAcase2] JAAE= Thiamet G& ¥}, AdF Fd oA, Pdx1-%A4, NKX6-1-%A, Cl&#-U4A
iy AlZE A3ek wiY wiR oA wigEn. A5 FdddA, AFe wlF six]= Connought Medical
Research Laboratories 1066 R 7% A% wlx] (CMRLS) HE& CMRLSS] A &S ¥ghsit}p, dF Fdoofl A,
CMRLSE @H oz R7ech, A Fdder, ORLSE 10% %8 oz niec, A5 Fdddr, A% &
HAHYS FWee 20 d8 wjds T3, A5 Fad A, Pdx1-%A, NKX6-1-94), d=d-%Ad W
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[0045]

[0046]

[0047]

wH AlE= 7] Pdx1-94, NKX6-1-94, ded-dA WEn] AE & Hojm 459 SC-B Alxze Adad
W Ase Feshet S22 7IZE b FE el M fAET. A5 F>ANA, VS Aol 7 e £
ok, dF FEANNA, VI 7 A WA 21 dE ETHEIIE. LAF >N, VIS 7 WA 14 dS 2T
U A FRdelA, 72 14 42 F3LIT. AR Ao, Y w2 8 A nEdd. dF d
ool A, 7] AFEw AlEe] Aol 30%= SC-B AIEE . AN Fd e, SC-B AlEe= C-HEO] =,
=™, NKX6-1, Pdx1E 2&A[7]aL, NKX6-1 & C-Fete| =5 22 g, 45 FdeolA, SC-B Alx= <
T AEE EFIAG. AF e, AddW SC-B AlEe] 2L FTFs s

NKX2-2, Mafb, glis3, Surl, Kir6.2, Znt8, SLC2A1, SLC2A3 ZL/XE&= d+=d

b Aj 71t}
AR FHo oA, Pdx1-FA, NKX6-1-4A #H7d AF AlE= 100 oM WA 100 pMe] % oAl Al TGF-B Al
AZ AAAY HE=AY, d5 T, Pdx1-%A, NKX6-1-94 #HA A2 AXE 10 pMe =% A TGF-

I
B AzHLE A= qAAe AFdAr. dF FddelA, T6F-B Aade d2= TGF—B T&A +8 1 7ot
A ANsdds 2T, A5 FAdedA, T6F-B Aedd 4= szﬂxﬂg AlKS AAA 115 Z9Fgv. 45

Tddol A, Pdx1-9/43, NKX6-1-474d A A=z AE= 0.1 uM WA 10 uMe =4 3 322 A5Hd
g FE gAY HEAT. dF FEdelA, Pdx1-94d, NKX6-1-47 %41 *di AZE 1 uMe F=dA 3t
B 2R ASAY AR A4S JAEET. 45 TG, A s2E Jsdd R S4AE Ed
olo] S EH R (T3)E &3t dF FAdolA], o Wi Pdx1-47d NKX6-1-44 7 Hx= AXE i) SHH
AR AAA, i1) RA ASHD A2 GAA, i) y-AIZdeA AAA, iv) 7] 1239 A% A (EGF) 3
YRZFE Hox sl A A, B AoE v) dld ot GAAl F Ho® shuet HEATE AE
Fasin), A5 FHAANA, Pdx1-%A, NKX6-1-9A HF HF AEE 0.1 pM 2 0.5 pMe] XA SHH 7
2 gAY} 2. A3 FHANA, Pdx1-%4d, NKX6-1-94 #F Az AEE 0.25 pMY F=oA SHH
AR AAA L} HEEct, dF T4, SHH A= MxﬂxﬂL Sant1e X&), AdF FHA A, Pdx1-44,
NKX6-1-9F4 #F Az AZE 0.01 uM WA 1.0 uMe] FZolA RA ASHE A= %‘r*é At HAEHh, Ay
TFAool A, Pdx1-%4, NKX6-1-%A #H4 Az AlEE 0.1 uMA ToA RA Asdd AR A9 HEH
th, AR FEHolM, RA AEAE FE2 BAAE RAS 23, 9B T, Pdx1-9%A, NKX6-1-%A4 3
F Az AEE 0.1 pM WA 10 uMe s=elA y-AaderA] AAA G HE5Erk. 5 ﬁléioﬂ o4, Pdx1-%
4, NKX6-1-94 #17d Az AlEs 1 ple] sxolA y-AadetA] AJAASY HE5dnt. d5 FddolA, y-
AZH A AAA = XIS E£33. 97 %16401101]/\1 y-AlFZAEA] JAA = DAPTS X33t A5 F3 4
oA, Pdx1-¥4d, NKX6-1-94 #7d Az AE= 2 ng/ml WA 200 ng/mlLe] F%=ol4 EGF ] =58 Z*Oi

T sl A e HEREY. 98 FHA o)A, Pdx1-%A, NKX6-1-%4 & Mx AEE 20 ng/mLe] =

ol A EGF s|Ze|2FE]9 Hojx el A dxfet ﬁiﬂﬂ} IR FLH o)A, EGF iE ] 259 @.015

st A QA= HEMER S xFett. AR FdoA, EGF IEERFEE 9 Hojx st A A=

EGFE Eaaty, A P& oA, Pdx1-%A, NKX6-1-%4 #HA4 Az AXE gz sgoeld JAAe 4249
[e)

A etk A FdoddA, Pdx1-¥A, NKX6—1—°W g Az Axe i FvfolA] JAIAe HE5Ert.
AR oA, Pdx1-%A, NKX6-1-¥A #HF A2 AXEE 10 oM WA 1 ple] FxolA g 7)ol o
AAL HEdr), A5 FH W Pdx1-%4, NKX6-1-9F4 #d Az AEE 100 oMY FXolA a7y
obAl oJAA e}t HEHETE. dF FHA A, dlF FvolA JAA = LER-ERAEAS E@fﬂu}. AF FEd
oA, o] WHE 7] M ﬁ%% SFIALz wE2A7E AL XFe. AR FdolA, Az Fuhe
1 md W# 50 mMe] FEAA SFFL 20 RZHTt. dF FAAAA, AEe Jhe 25 o] FEAA 7=
Q2= R=EHEY. dF FHAAA, AE SYRERE FXse 2702 dY s xFet. dF Fddo
A, Pdx1-9A, NKX6-1-94 #d Ax AlEZE Pdx1-9A, NKX6-1-9A4 Hd Az Az Hojm ¥ Pdxl-
A, NKX6-1-44, Jded-dd uEH HAxRe E3E FEIted SES 7 0 dE adelA
FAEG, A5 FHEAAA, 77 Hojx 7 dor}. A FHAA A, dE g 3F Zy REFHEY. dF
TFAo A, A7) Pdx1-%A, NEX6-1-%4 #d Az Az Ho® 15%= FE5o] Pdx1-%4, NKX6-1-%A4
Aded-dd iy Ax=z E3dc. 97 e, 7] Pdx1-47d, NKX6-1-443 78 dx MlEe] Hojx
9% FrE=Eo] Pdx1-%4, NEX6-1-44, l&H-A WEd Ax=z 2atdc

AT FEAlA, Pdx1-¥4d, NKX6-1-F4 #A7 Hdx AE= Pdx1-%4 A dx AxE, Ax SH=HES
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[0048]

[0049]

[0050]

S5S0l 10-2341674

SRk 23 el 1) FGF g 258 Hojx shte] A4 Az, ii) ok shbe] SHE A= AA],
2 ol® (i) AFEe RA ASHYE A= AR, 5 4] VI S HEAA A7) Pdx1-FA A A A
F T A= dF-9] Pdx1-9d, NKX6-1-44 G Ax AxRe] #3E fete] 553, 7] Pdxl-FA,
NKX6-1-4 #7F Az Al FE Pdxl 2 NKX6-1Z &A1},

S ?ﬁd 1011*1 Pdx1-¢4 # A% A= 1 ng/ml WA 100 ng/mle] FEelA] FGF wiede] 25efe] #ofin
shubel A Axket AT, A5 TN, Pdx1-Fd HY A= Aﬂi% 50 ng/mLe] F=eIA FGF e
E‘FHJ 1401* shtel 3 Ak HFEvh. dF FddelA, FGF e 2RE o] Aok shute] 43 1A
= AREAAEAE A A (KGR)E EFHATE. dF FRACNA, FGF e 25E e Aok she] A <l
A= FGF2, FGF8B, FGF10, X FGF21E o] Foixl 1FomRE Aduect, di FddoA, Pixl-44 4 H=x
AEE 0.1 uM R 0.5 uMel wkeld Hol= shbe] S B2 JAAler HFArt. A% FAeelA, Pdx1-%
A AR AZE 0.25 nlel skl Aol shube] S AR ofAlAlet HFATE. AR TR, #Hof
& oSfube] SHH A= oAIAE Santle EIFFT. AF TGN, Pdx1-FA HF AxE AEE 0.01 pM HA
1.0 pMel s&=elA RA Aade 42 dgAet dFErh. 45 7Fddelr, Pdx1-44 FF dx Alxe 0.1
ulel =M RA AsdE = @Al HEdv. dn P, R AsdE F2 @dA= RS 29
b Ay T, o] e Y] Pdx1-Gd A X AES B A RRE ] Aol shte] 4

;

2L

=

QA AEAE AS ETFF. A FRANA, Paxl-%H AF A2 AZE 2 ng/nl A 200 ng/nll
ol B AUAZRE ] HoI e g s ARG, A FRAIA, PP A Az A
£ 0 gl FE K AUALRAS Hol= 49 97 UAS FRAT Q. TG, F A
dErEsl Ao atel 4% A EASUE EREt. A% TdddA. KF duezEel Ho

shbe] 437 Q1A= EGFE EgHeth. dF 534 W Pdx1-4A A A= Axe Aegs H°k H =] ol Al &
Aok, A3 A, AE FYHAEHFPS S5 20 dE uds Tt A8 A, dE o)
F2 o7 AdE BHEdEn. 95 FEdA, wild gvfelA] o] &A= 59 st ifi% i oFoll F-71E] =]
etk A FHEA A, gilld FlvelA] o] A= 5Y Mol dE wGoRRE AARY. A5 FHd
A, il g)volA €9 E4dA= PdbUE EZsst). A FEA A, BIP AsAE B2 JAAE 5Y SAd
AEF Wl FIbE A eFeth, AR Fd@delA, BIP Aedd AR gAAE 59 ol dE wigo2RE AA
HAop, A3 FHo oA, BIP AaAY FAE JAAlE LDNI93189E X3H3ic). d¥ FoA, A7 HAd F
Pdx1-4A4 #F Az Alxe Holk 10%s =59 del—OW, NKX6-1-%4 #d Az Ax= Zajdo, 9
TEdol A, 7] Pdx1-9A #HF A2 AEe Ho= 95%= FE¥o] Pdx1-%A, NKX6-1-9A #HF Az Ax
2 Esdg

AR ZHoA, B AANEL 3719 dAS E3sle, B AEZRY SC-B AEE YA WS AT
t: o) A = 9% 7] AFEE Pdx1-¥A HA Ax AFEE B3A71E G4 b) A7) Pdx1-9A4 #HF Az
AELE, AE 2Y2HIS S5 24 oA, 1) FGF AP 25 e Holx she] A% <A}, ii) Fo
= el SHH A2 AAA, 2 deR iii) RA AEHY A= A9, 5 A 7|t 59t 3 Ay HAEAA
A7 A T 7] Pdx1-d A xR A Ao e NKX6-1-Fd A dx AlERe wskE %Eﬁ}

]
of 7] Pdx1-7d #E Az Aare] Aol dRE Pdx1-UA, NKX6—1—°Om A Az AR Z3A71=
% AEE Pdx1l % NKX6-18 t%mﬂb HAl; ¢) Pdx1-94, NKX6-1-44 3

2A, A7) NKX6-1-943 A A=

F Az AEE, AX FY2EES 28 24 skoA 1) T6F-B Azdd A2 AAA, b) TH AZAL 3

2 ZAA, " do& ¢) HAox e SHH A= JAA|, ii) RA AsdE A= A, iii) y-AIHEA

AAA, L vi) 7] 29 4 AA (BGF) U ZFHE A% shvte] A4 Q1A 5 WA 7 49 713 &

b 3t Aol HEAA Pdx1-94, NKX6-1-%4 G Az Ao Aol die] pdx1-¥4d, NKX6-1, A&w-%F
O

[e] R [e]
¥R B2 fEae AHow 7] Pdx1-%4, NKX6-1-9A4 % Az /\1]4_9] Holx giE
Pdx1-94, NKX6-1-94, JEd-4Ad WEH AEZR B3ir7]= dAIZA, 7] Pdx1-474, NKX6-1, dJ&d-F
A U] AlEZE Pdxl, NKX6-1, NKX2-2, Mafb, glis3, Surl, Kir6.2, Znt8, SLC2A1, SLC2A3 B/HE& Q&US
A7l @A B d) A7) Pdx1-Fd, NKX6-1-94, led-Fd WEn A2E, AX SH2HYS S8
stellA, i) BEAE G AR B (TGF-B) AzdE A= A, i) Hdd 222 Jsde
AL R R i) G FivebAl AAle, 7 WA 14 def VIR gk sk A AFAA 47 Pdxl-
WEH Ax & Aol AR SC-g AER AP A&5S freshes
A, dER-dd uiE AE T Holm dRE SC-B AMER B3 B

2A, A7) SC-B MlEE AETY H/EE BAY GSIS WS YEhe ©hA.

QR FRAeIA, X ANNEE 7S WA TFSE, W ALZIE SC-B ALE LSS BES AF
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o

st a) e F Hojk dF w5 MEE Pdx1-9d A A AX=E 3715 @Al b) A7) Pdx1-9A4
= Z23= 74 slell A, 1) KGF, ii) Santl, 2 iii) ATEY RA
28] JHEAA A T Jox shhe Pdx1-44 A% A3 o] NEX6-1-%4 #

=
=
(¢] T
Ax AERe] B3te FEdts Aoz 7] Pdxl-Fd A7 Az AlEe] Aol UAF-S Pdx1-¥4, NKX6-
s
ook
h=]

AQ

s

o]

i=4
=z

P ME rr

SA 71 SAIRA, 7] NEX6-1-44 #78 dx AlXEE Pdxl 2 NKX6-15 A7)

ols
g
X
e
o
A
—
o,
w4

a

Az AXE 1) AlKS IAA I, i) T3, 2 d9= iii)
Santl, iv) RA, v) XXI, ¥ 1) HEtAEAT, 5 WX 7 4o 7|2k Bt 5% Ay HFAIA V] Pdx1-¥A4,
NKX6-1-9F4 #1d Az AEe] Holtw AR Pdxl-%4d, NKX6-1, Q1&Ea-FA &y AERe B3E Frd
T g oz 7] Pdx1-44d, NKX6-1-4A A AR AEe Moz dFE Pdx1-44, NKX6-1-YA, l&d-4
A UEHE AEE B3A7]E SAEA, A7) Pdx1-9A, NKX6-1, QE#-9Ad UyEA] AZE del, NKX6-1,
NKX2-2, Mafb, glis3, Surl, Kir6.2, Znt8, SLC2A1, SLC2A3 R/ l&dS WIA7E v, 2 d) A7)
Pdx1-474d, NKX6-1-474, Ql&d-4Ad W Axs, Ax SY2Hids
A I, 1) T3, @ d92 {ii) 28222 d5, 7 YA 14 49 77+
NKX6-1-4d, lEdd-A4k Ulin] Axe] Hojm g SC-8 MERO AFdAY A&5s FEste Aoz A
-, NKX6-1-944, Jded-dg WEH HXE F Hojk UdFE SC-B AER ESA7E G, 47
SC-B AIEE AgAW /= A GSIS #-5S YeElyE 9.

F 37 Ao BEAA PAx-FA,

AR Zeel A, ANUEGS W F7) AZZTE AP BE SC-p AXLE TP AF AR ATH
o},

AR ZWelA, AANNGS W5 F7] ALZYE AGv) 28 SC-p AXE TPHE AF AL ATR
o}

g vhehA @rom, R owgel MA: d¥Hom gRope] sl% el AX MBS, AZ WY, B4
WES, FAAS A, VAR, AxT AT EW, DN 71, WA, L RN 7 (RAD S Fe 7]
22 AGT Aot 5AF o5 s1%d WABHA M@ 7] r@RelA AT [Ausubel, F., T

(eds.), Current Protocols in Molecular, Current Protocols in Immunology, Current Protocols in Protein
Science, and Current Protocols in Cell Biology, all John Wiley & Sons, N.Y., edition as of December
2008; Sambrook, Russell, and Sambrook, Molecular Cloning: A Laboratory Manual, 3rd ed., Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, 2001; Harlow, E. and Lane, D., Antibodies — A Laboratory
Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 1988; Freshney, R.I., "Culture of
Animal Cells, A Manual of Basic Technique", 5th ed., John Wiley & Sons, Hoboken, NJ, 2005]. X]&A] %
o1z Agle) W3k v A<l ABEE [Goodman and Gilman's The Pharmacological Basis of Therapeutics,
11th Ed., McGraw Hill, 2005, Katzung, B. (ed.) Basic and Clinical Pharmacology, McGraw-Hill/Appleton &
Lange; 10th ed. (2006) H=+= 11th edition (July 2009)]ellA &ldth. Fdak 51 fd ool gk HlAIgH4
9l AXE= [McKusick, V.A.: Mendelian Inheritance in Man. A Catalog of Human Genes and Genetic
Disorders. Baltimore: Johns Hopkins University Press, 1998 (12th edition) ®+ Xt} F£eo 2g<l glo]
EJw|o]2: Online Mendelian Inheritance in Man, OMIM™. McKusick-Nathans Institute of Genetic Medicine,
Johns Hopkins University (Baltimore, MD) and National Center for Biotechnology Information, National
Library  of  Medicine  (Bethesda, MD), 201048 59 1¥#},  World Wide Web  URL:
http://www.ncbi.nlm.nih.gov/omim/ and in Online Mendelian Inheritance in Animals (OMIA), a database of
genes, inherited disorders and traits in animal species (other than human and mouse),
http://omia.angis.org.au/contact.shtml]ollA &), ZhdA AxH B 53, 53 249, € t& 1
P=(dE Y, #3F 71AF, A4, $IAlelE 9 dlo]EHo] )2 o] 1 Hitol %LF’—E il d EP A
2ol AYPH FE el dEol A= AF,

= Hel B
& @ Aol Fe, el ehiA e, Bolsl RololH 485 TE ol BalelA ol $ach

55 i AR Ao shtel ERS FRwh. 2o £He EPse ¥ 59 we 5
3 29 wuo ARe 94 A Ba FuE AFHE 553l AT ol
© 1a % Ibe oldd] BAE 24 Fah Py % AZ fud Foh Py el wwE etk E lat oo



T 2 83 Wl \ls) hPSCRE-E] INSt AlEE A7 93 AAUE2 dAgel g 231 IS
HwehE BARE el = b 27t o)dd /e 23 §3 WS o83ty n s (dds), DE
2 B35 (F7h), @ PP1E B3y (shdE) 0CT4, SOX17, @ PDX1E oI Mx HUESSS] %A &EA ML oA

=
=5 AR AdE 27 AE-FEE

20, 2, 2 20 M 2FFA2 YA H

>
™
=
ke
k1
[\l
N\
g
-
jmm}
B
i
1-r1
SL
Fu
_(
An)
.l
I
4,

—a-
G AEe =44 . = oWk o A
olx A, LA FelsE(He Wk oz AR vl A AEE B AE AL 99 24
= o7 2, 2 &

2 0, 2,20, 2, 2 20mM 2F2e2 2 30 mM KC1Z HAXHA SC- AxE, o
, 2 PH Alxzol digh Aatstel g4 Fluo—4 3% A71e A A4S vehlls 1eg>olth. = 4c
T AE Ao A ALEE Fluo—4 AN @49 % ou|x&E Yeldth. = 4de 3(x=3H4), 2(dAA), 1
(ghaA), g o(ukA) 2R3~ AA ] w3 dd AEe YAE YERE dizHd onAE
et & det 20 mMl SFF 20 ¥HS3 SC-B Al E(n=156), ¥} B M E(n=114), = PH A *(n=138)
H 1

Ao g2 AgS veEpdth. 7]E2E = 100 .

% 5a, 5b, 5¢, 5d, Se H 5fi= SC-B7F WA B fAlA WA FEoA QU BoAE wiAS TS e
. & Sa¥ C-HEPO|=(FA), NKX6-1(7H4), 2 AvfEAELRI(F )] dis] dE MxEe] Hdzzx3gs] o
A& YepdTE, = 5bi C-HERO]=(34]) 2 PDX1(CEA o dis] Al AEe] Wz e olux s
Bt} = 5cx ARS-EHE DAPL A (&) 3} 3 C-Felo]|=(HA) 2 ZE7E (gt or FGAalE A E 2
HelxAslst oA E YERATE. ® 5dE C-Efe]= B NKX6-10 tis] e Alxze] Al fFAHAxESH A
g @ Ho HAES YERdATE, & Sew INSO tis) 95 mEskE HUESS, PH A, ®fe} B A=, 2 A4
A dx B AE(Hrvatin S (Hrvatin 5, 2014)¢] d©lolg]), 2 INS % NKX6-1o] tha]l =3¢ SC-B

ME(SC-B)o] mloja 2ol ol A= J—E FrAel Z1nkek AT EeAEY BA4S UERAT. & 5fE BE
AMZo| Az 713 & WHolE zr:= 100 7 A9 4 We vepdth, CP=C-FEelo] =, SST=ArlEXAEE | GCG=
FF7ME. 712 A=100 m.

% 62 DAPI(I&Hd), QA&Ed(5A), C-HEfol= (@7t ) o] s AAE SC- A2 SH2=Ho =AsHS e
ok, 7184=100 um.

= Ta, b, B Te= SC-B AES F7Eel 2ASH GAMS dEhdd. = 7as CfERI=(A) H
[SL1ICEZEA o thek FAS etk = 7be C-fetol=(54) 31 NAFACEZEAD o thgk A4S vepinh. =
Tcx C-etel=(354) 9 NAFB(ERHA ol tfdk A4S vebdY. 7]524=100 1m.

% 8a, 8b % 8ctE C-FElol= P SST(= 8a), C-
BSCp AT W PH AT LAY FAZSE A 1A= 9 g AAEE deiac.

= 9a, 9b ¥ 9cE SC-B AE FHHo] A} Q1 B HAE HHP FRHow FAS YERIL. & 9a= UR®
el A3ty Qd&sd (W), 27 014;@_ ﬂ%(iﬂ&*ﬁ“), “% %@Hﬂ IR =¥
o] A dAn|AHAF o|HAE YERATE, %
Ueldith, 7152500 mm. &=

g3l BES YR E

9cE ‘{%L(ﬂ 2L2-
< Ho T
AT AAE WA g (oad) @ vbda st

% 10a ¥ 10bi= hiPSCEHEH AAFE &7 AE-F%2H B(SC-B) Ax7F d=F QIZF B MES} Zo] o8 &4}

_15_
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oin

© wgatel Qlewe AP BHIES et £ 102 % 10b: #HoR 2,
20, 2, 20, 2, ¥4 2

320 ml 2 APAE -G AE(E 10a) 218 =9 AXE(RE 10b) 25 A

e SC-BolA ErlE Q1 IEde] ELISA 548 YeldlE gzt
% 1la, 11b, 1lc, 11d, lle, ¥ 11f&= o8 hiPSC NMEFZHE C-Feto]= 2 NEX6-1] dfsl] GE Axg
1la, 11b, % 1lcE ¥]-"XxH hiPSC AEFE

HEAD FAEEE A AT ¥ 49 HAES e, =
B C-Retel= R NK6-100 sl FAE AEe] HEAL FAESY A 1T 2 P99 HAES ek

°o]= BU NKX6-1ol ol el Alxe] dim=el

T 11d, 1le, % 11f+ 16i FxH hiPSC M EFE5EH C-HEr
SAEEA A = 9@ A JAEES JeL,

% 12a, 12b, 12¢ ¥ 12d= o]Al® SC-B AMEZF AANAA wEA 7]538S YeEldT. & 12a& SC-B AE
(HZF AU dAANA 15 Bt midd), dak Az B AXE(L B), T PH M2} o]2d 7 nmpgx &

HoRHY QIF dEHe] ELISA SAS velle adizoltt. S548E& o2 25 F u9-29 FFIALLE FA}
AEA gg) 2 30 F(@2A gl H3T. = 12be aZE EAE &3] f3 C-FElol=
(A1) 9 PDX1(CETHAN 2 AME (& 12a)004 o2 ¥ Axe] M xA 838t oA & YEldT. & 12c& A%
ZFAETY o] Ad I mhe-~ FH o REEH 17 Q1] ELISA 45 veldle TegZoltt. SAE o] 2
T T ke SFFAQA FAF AEA w) 2 30 ¥ F(HE2A 9o FHedth. & 12de HF AlE S
Al T 27 Bt vidkE SC-B AEZE olAl®| NE vk~ Ao EHY QIR Ql&Ede] ELISA 45 YEhE
g zelty. FAE o] 25 ¥ w9 FFEILA FAF 30 F F(H2A wd)d At nd=2AA4 A &
<. 715A=100 /m

13a % 13be 25 Aol mpf-2o) o] ¥ SC-8 AxE Z PH "ﬂﬁj-fﬂ F7to] =A438tA AHdS et & 13a

DAPI(g&bA) | C-Flefo]=(HA), 2 GCG(EZHA) o thal] A" TPgLE Hul& o|v|xE YepdT}, 7]
= 200 uM. = 13b= C-FElo]=(=4) 2 GOGCHETHAY) o I‘H%H QAE YT ES ujE o]
7152} = 100 uM.

AN e b

T lda, 14b 2 ldc:s SC-B A¥7F ¢ B o4dS AAY EuSIEE 3= x| E3} chAo]A ] 8« <]
AFe-S UERITH, & gl B3 A thakst tAloA] thret wjxle] AleS UEhyE RAEE vehit,
% 14be vRA 23} GAol A CMRL ®iX|ol] gk F71e] 1A}, oA Santl XXI, 2 SSPe] 77 31 2 A
FEFox AUA 7+ AF AFR SAHE SC-B M E 9 o 5 FRIoA A=Y ouewl B
(GSIS) ®hHg& AATS YeEldth. &= ldee wHAT £3F GAlelA MRL #iAel gk F7ke] 1A, o7
Santl, XXI, S SSPel H7P7h e <l FOoR SAE SC-p ATl F o S5 FFaes A5
Jad ZH(GSIS) ¥he& AATS ek

% 15a, 15b, 15¢c, 15d, 15e, 15f, 15g, 15h % 15i+ AAE SC-B Az AE 9 F4AS S7AZE & de
IR2EF Y3 MdS UEdt. & 15 ZR2EZY £AH Aoty & 15bE o] Be 4% NKX6. 1+ )
HH] Fe2E7E MR ZREZS o] &34 o9 AdE ¢ AdeEAE YERITH(E 15b). &= 15¢= A 3-5
ol A Rock SJAANS] ARgo] WA AE AEE MAE F Ud=AE HEpdT. & 15de UE"HoH =9 37

m?L' i

HNEJRT A9 Abg-o] oW A SOX2& stgFx4dsti AX AES NATE & J=AE Hepdth. & 15ew S0X2 %
NKX6-10] 745 wjerAqls vepdth. % 15f5 @A 6014 AER-EAT9-710] ALgo] ofg A A gk Y&
v Jeks AAdsEAE el &= 15gE WA 6014 BRI ARgo] oW ¥ & HAES]
NKX6-1/C-HEle] =+ A EE AR E=AE JeEpdT. = 15i% AlkSi 2 T39Y] A}J8(% 15H)7 HlusE 49
Al 5604 AlkSi R T39F Z=FHE XXI9] AR&-o] oA NeuroDt HTS F7HAI71=4& YERTH

O

= 16a, 16b, 16¢c, 16d, 16e, 16f, 16g, 16h & 16iE FxW o9 T 45 o4 ZPZ oz Ao SC-B AE
o] A FE&AEE HERT. ® 16aE FuRES X537 A BE 7 e BAE s g Es
238337 Ag SC-B Mz F8/449 =AA Aotk & 16be FAME Fxa® okE 9 1A dRkAQl
X85 FHRYE 7AsE HFolth, E 16cE 2 @ 20 mM FFIL A F HAE FEE AEd HE2H SC-8 Al
EEFE Eulg QI Ad&He ELISA FAHS YehlE TZolth, WAld p g2 FE 2 uiRT el 20 mM
FEIA2A dEd FE nudt. X 16dE AE] flo] DAPI(IEHA), C-FElol=(x=4), 4
Ki67(-7ba) 2 gy Bad 2 gdEd SC—B AL MG oluoltl. T 16el 48A]7F FoF ZTEdE o
2 A", DAPI(g&A), C-Fefol=(HA), E Kie7(ka) = g Eatd 2 AT SC-B AEe Wy
3 oln| Ao}, & 16fE C-FEloj= X K167° 5 ddste AE # <

= = [}
% 16gv= SC-B AE(n=6) %+ PH A2E(n=6)7} o]2H Akita vF¢-29] 35 I =4

_16_
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16h
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a3ke] p<0.05.
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Fo] p<0.05.
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B o

=50 /m.
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6) T PH Al
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[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

B 258, B2 dses AT du s B ABE A0 2] e Az
L EFohE, AvtESE EE A B nE Bulshe Asu-4A AZ(AE
122 F7 #3E & ek el AZE = due] )99 u}% AE, dE s

-5
L b

oé
i
HJR
é
e
=
1
é
e
HU
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2
o,
rir
4
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oift
rO
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o
o
o
s
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__>i‘
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];
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X F
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o 1IF
>
];
oZ;

“Hl ok AAE" 2, 01% o}
RN 19l R AEe] FAow QYRR 9t AMEE v
R A AAZNR, ol Woh i dlok ol91s] f71A EAAY ol

}‘\_}_.
e A % AR 2 e 5 siehel 714 *M]lﬂ% g
= o e A% AN, Agads
AA olisl BFAE oA AAD),

%
o AHEE uel o], o] "AAl AZ'E diol WAl F Aol A HAHE ALE e,

gol "l AT Bl ALEE viel 2ol wlg x£7] wololAe] A AR} MAEE F stz A
28 GG A FoAESe g @ oo, WS 3% AulFolth. vl MEE WA )
of Mol B the 357 2 287 Ede] US(E 5W 3, 7 D Agew B,

- H-l rl

go Ul 19 A= ReolA ALEE uieh o] ululg MERYE S AL FahE o ALE
drh dE SW, g 719 AZel: 2, W, A, A, B, 9 R gaddel Xt LIE. o £o
FolwnA oA era, R A% BRAECES AT FAAEZE B vloh RSl qulel AEzIY
PAFG. 1 55 AF, 7 L A% ZPAEE AA Al AL 7% L ANES w2 A5 o
S skt AFEE ) AR BEH FE A5 L F44 22 Axel ola) fuuEch, slvel w4 2L A4l
g@ B A W 18 Gl And A AT D A% B AES] o 249 Badel o8 f=
. g w9 f7040 @ Al AT 7 @ A% Axe] BaE ol takd Z7) 9 24
X Nxygozy % pAx

FE AT 2 AN AR MENTE =

gol "ehyg e Belolx ALgE kel o] Vg AXEFE BHHL SC-B AEEE 59, AT B

Az F3td F e AXE vehdo. 9 Ui AlEs vbA Sox17S 2dcr. o i AlEe o
2 A EAd = vAH oz MIXL2, GATA4, HNF3b, GSC, FGF17, VWF, CALCR, FOXQl, CXCR4, Cerberus,
0TX2, goosecoid, C-Kit, CD99, CMKOR1 % CRIP1o] Edtdr}. E3), B9 A vl AEE Soxl17S, 4
THdol A Sox17 E HNF3BE #H&3stw | foju|gt =F2] GATA4, SPARC, APF F+& DABS wdshA| ¢bevl. ¢
A g AEE vk Pdxlel tis) ol ofUrh(elE EW o]Ee PAxI-SA). S My AEE 3
#H, A%, ke, A2, 9 2 Y] AEE Edete xR #3es Zevk. 9 Wiade] Sox17 %
0w e BEE Skl EAE delel By, ClE =W F-Soxl7 FAE ol &8k WA, B AY
Z RT-PCRell o3 7k 4 dvt.

go AP WA A B AZE TFeE 0F A ABoD Lad & AW W-AF Aoz w3l
5o o ol 24 2 Wulsl )Y AZE ek,

€0l "9A] Ai}ﬂ AT B oA AR mheb o] Wiels] AEEFE Z3hE A SC-8

AX(NE B9, HAF B AXZ B3 5 A= AEE Y. 44 iﬁ}& AEE 7] v T Aok

Enesy ‘ﬂazﬂ ot INF1-B, HNF3-B Hi= HNF4-a . A 23k Al o), b, #d, 91, 32 3Ake] AZE 2
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A AR e BdY BwFdesels 4G Ay H8d AN AE(E EW, AIOE 2E A 1w
W A Ade] 24 sl TelhEuorels Ade] wE 9 FelwFeorels Adel os) Amdd 4
s Zelfetolmo ANE B85 A AAF ASES A% Ao EFAn

spelelzs @ qelvbolel s WEE X

golE "2 AQ' W "ZRRH'E BUA EudYor AgH, A5k dd8 and =g A
gl ANE FESAL 2AskE W AL, AW AN AE, AWM, D TRwHE e, 9y
ANA, AT FAF] A BAS dmste AT AxF FAA FAEL 2PHE TR AY
(£t v A4 28 A9 23 s gk AxF FAAE Sude) Ao Wy Jee) QS 2AsHe
At BAAAG Fold At 28 Ad 2 Sl 9e = Aol EF oW Aolth, A AelN, Tz
2E AGE AX I 1Tl sl AAAG, 54 FAAe] ARG AN A3l B B AT =
e,

2

Aol A AHEE vhsh Zol, §of "HAF QA= DA AF =S o galA DNAS) 5 Fol AFsh, DA
=29H RARS §4 ARe AP(EE WA 2dst Axge] Avel gude e, BedeA AgH
Hhsh o], "FASE" W "FA'e AL Bl g% 9 o ALY F FHYDE ek, AE FHe
dndon 4% A4 @ g nENS THes d4d Hgad g A5 A9 4z 2&H FHF2Y
pIHE Ao ofsfHtt. AL FHE EF AL FHL AusAL PR 9P AL /4 % AX
g- mE AES-NE AgomrEd Wi osf 18 5 drk
go " Wi e wAEE A%, Aol AW HAY, dAu AESAA = ALZHAA hE A
(2 59, P44 W), 9F A9, = wuEe wdsk AEE 034 ge AXe PEsE /F
o olgd F Yt SAT WA WAL Folst FA4, R, EE GuAS et 1 3ol 4
AEE 5 e 9, dad 99 Tt 2 9ad 2t 44, 99, B 23 2ACAEAE AN
e 718 el Ags Eavk AW e ABAS TAG. W AXM nE dugoz mi o)
BHow wane fa40l tal Gaee] wa 2d 246 A7 Y ne] S v AU ATeo

! = <) %

[e] .
(neo), Fr&vielrl WA FdAH(puro), Tobd EAFE
(DHFR), ofe|:=4l dlobn| A (ada), F=vlolil-N-okAl” A
SoFE WA FAAHndr), EWd Z1uobAl(TK), ste]l e -Frobd xR A dE a4~ (HPRT), 2 hisD #4
A7 AHEE vk AES7EsE viAdlE A &3 G A (GRP) =7, Abgelo], dzg-, =, o,
AlE g did el o]59 o) WolAlrE ey, g WA, o) FrjyetolA(elE ., NE

= =,

Mol wE A YE FAF R E AR, Faliore] GustolA REE whsh o], o] "W vhA'E B
QoA ALEE Hhsh ol FAA EE Al BH AHE, 48 59 dmgy wHEs e & o

AR PRGN, AW vhAE o F WA WAL olF felvlsl © Re FEoE wASHE Az W,
oF WASHE AE Jol T WEE YE WS Pk, 19 & FA WEE AE olHe AFHoR
AL B4 24, Z A8 200 SelA fAHE B dojueh, wA A wgas] S8, AE A
we vhAR wAA g AT FH5A Ga/@AY BERA gom QUM AASAL olE F7} ¥
9w wig Ao RHOE PAHES st 24 s FRE /11 B4 549 £ Ak AR BASA
e AZE WP EE 448 AANY A% AGA 27 S AE ABe FATORA T W/EE 4E
AL Folshs viAT WA AEE Hust e BUA gy Aoz Hed, vhAs gy A
8e 9ls H8e Ao BUt 24 Hd 2 o4 AU s FEE AR 54T BAdN /AE 54
wel galel ool fiTh. 9 e msie] wAe mAS WEsA @AY oF fmed o e fE
o wHse Az M AS BHSE AL P S R/EE AE PPE PolUTHEE BE Yo
S, PR BESA @t AXE nAE ddss AXel del F4 W/EE AF o9 7). WA
AS WS AEE SR VI FeE A8 27 sh] FAHE A9, AE qHozyE Gy £t o
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T RFTRW ohieh AY A%, dAd B, A} == P4 249 3¢ dewE fARd. U 27
AL Qoo 3 MPFNN frE ALz 2ok 5 .

SC-B ME(AE EW, Ax A B AE B B-FAF AlE) e o5 HFAE A A% £7] A=
o] A& digk 5F F&d7t ol ZAEAR, wAEZE e VAE dAH T2EFZI fARE Z2EF

& o & st SC-B AIXEE AT 8l 7] AE il T o9 g A= = Y. A
dE B9 AT A 7)F F ok 81150l AFHE ATt wfo} =Heo| EAlstE 9A wiAER
Ak, dAARD wAE Az PHE, & EW [Shamblott &, Proc. Natl. Acad. Sci. USA
95:13726, 1998 2 Hl= 53 W5 6,090,622] 7Aool ATk,

AP ghel BAls 9 gl MEFoR fitete ¥S 7HRl ES A, ol Y Iz diol 7] ME
(hESCs) T ul$-2 o} 7] AE(mESCs)E YA o2 i eSS 98 23t Az A7) 93k A
HA e 98 2SS AlFsth(http://stemcells.nih.gov/info/scireport/2006report .htm, 2006). ES A3 2]
shue] 7hedt A8 1A Uulg], & &9 hESCsEZHEH O S uuigS Aakek ohe o Ul S Aols
shue] Jled-4Ad WY ME BEE olF9 HFAR F7t E3A7|a, 1 o Aok st QlEd-d
it AEZ e o5 ATAE SC-B AER F7F A=A 18 dado AlX gixl agE fg A
2% A% B AEE sk 3ol

hESC M EE, dE 9 Cowan 5 (N Engl. J. Med. 350:1353, 2004) = Thomson 5 (Science 282:1145, 1998)9l

1A, g2 dFF2HEY djo} &7] MXE, HF2E9950] £7] AE(Thomson &, Proc. Natl. Acad. Sci.

USA 92:7844, 1995), w}EAl 7] A X(Thomson %, Biol. Reprod. 55:254, 1996) % <17F ®fjo} A2 (hEG) Al

X (Shamblott &, Proc. Natl. Acad. Sci. USA 95:13726, 1998)% R o 7AlHE HWHoA A}g"E 4 Q).

mESCs+=, dl& EW Tremml 5 (Curr Protoc Stem Cell Biol. Chapter 1:Unit 1C.4, 2008)el 7]Aj€th. Z7] Al
o

i, oS BY gARHA, 254, ted, BE WA 5+ otk QY ded, AolE shel v, =
EORE 3 webre] FEAC AL AT F At FFF /199 Q) AET Bl AR PRl AL
4 % gt

54 oA, ES AlE=, <& W [Cowan 5 (N Engl. J. Med. 350:1353, 2004) % W= 53] W35 5,843,780
2 Thomson %, Proc. Natl. Acad. Sci. USA 92:7844, 1995]°l 71Z1€ wle} Zo] dal® = v}, o= 54,
hESCs A% [Thomson (W)= E3 WH3E 6,200,806; Science 282:1145, 1998; Curr. Top. Dev. Biol.
38:133 ff., 1998) % Reubinoff 5, Nature Biotech. 18:399, 2000]¢] 71A¥ 7]&S o]&3fe] AZF wdtL
A E 25 Zﬂ+e T Uth. hESCs$} #53 AEHol= o5 vro F=A, ddd dAl Auid-FAHEPL) Al
X, d& £9 W0 01/51610(Bresagen)oll 7H&¥E Ao] ¥stwEt}, hESCst X3 217F 24-A wol2 Ry 52
T unk. gdow, Al ARV wobrt ARgE X JaL, e 1 AR QIZE wjolr} vinkE dA| 7}
A Z219 % 2dth(Bongso 5, Hum Reprod 4: 706, 1989). #jol= G1.2 & G2.2 HiX] FolA wiulE GA7}

p2)

Al vl SE tH(Gardner 5, Fertil. Steril. 69:84, 1998). FH &2 X ZutolA(Sigma)el]l 3k e wFof o

a AE vt RE AAEC. yAEde A o8 deEE ¢ Jal, o7|A dHiNkEs 30 & Fr

E7] &-2A3F v AX FgdHe 1:50 A Ee] =FF & DMEM Foll 3 &, 5 & & AL, 3% ¢ 7

Yol 321 BA(Gibco) 1:5 3AEo] x=ZF@}(Solter 5, Proc. Natl. Acad. Sci. USA 72:5099, 1975).

DMEM % oA 23] F7F M F, &dlE FFTd AEE 21 A" od] 23 WAREL (10 A
[}

o9 WA 15 9 F, lH X2 -F29d S2&E0] Z4F %2 1 mM EDTA
=5 AR(PBS) RO wmZo] &, t]avlold] T EPA ORI

Zol| o&ff, e mlo]A RIS o] &3 ZAA sfElel i Wolg®E dgHE & vk I vk AAE wiA F
nEF 7ol AAEHET. nEstd FEE 2te A T F2EYE o= g o) JpEHe R dYsa, o
o ®Z 7AA R Y, APEE F Utk ES-frAF el £¥sHA =2 3 o Axd v a1ga ey
e Ze xds ii@* Exog Ft}h, o]ojA Al hESCs= ™ 1-2 F mit}, o F EW #FHS EFAA
2], W3 PBS(2 mM EDTA $Hf)=9] =%, IVE FHAIUAI(SF 200 U/mL; Gibco) R =% H+ vlo] A 233
of &3 JE ZFEU Al o ddHor EEdE F 3l G oo A, oF 50 W] 100 A MES] G
g 3717} FAolt}. mESCs Al ¥+=, oS &9 Conner ?(Curr. Prot. in Mol. Biol. Unit 23.4, 2003)¢] <]
7] |

Ae 71es ol&ste] Alxzd 4 ot

ol 7] MEXe d4F T W dwimx=RE ggd 5 Adoi(rls 5% W& 5,843,780; Thomson &,
Proc. Natl. Acad. Sci. USA 92:7844, 1995). <17} wjo} Z7](hES) A¥E+E [Thomson S (W= 53 Wz
6,200,806; Science 282:1145, 1998; Curr. Top. Dev. Biol. 38:133 ff., 1998) % Reubinoff &, Nature
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Biotech. 18:399, 2000]el 7|Al¥ 7]&S o]&3lA <zt vivtE ANE2HE Ax=E 4 v, hES Ao ojgh
15 AXYPdE o)59 v S5A, oG WO 01/51610(Bresagen)ell /MZE YA Quld-AHEPL) A EZ7}

gk om dF FEAolA, hES AEE Q17T 2 A wfjotel 5= F vk, gt ez, AT +3
H(IVF) wobr} AREH %= Qlar, =] 5, Hum
Reprod 4: 706, 1989). Hlol:= G1.2 2 G2.2 ®jA ZFoA #wkz @A7A wjdEth(Gardner %, Fertil.
Steril. 69:84, 1998). IS Z=EZuolA(Signa)ol thgh &2 w=Fel oz YAE vtz Ry AAHT}.
YWAZH = WYped o deld 4 3, o774 wigkzs 30 ® S B -0zt v AlEZ FE A9
=
5

1:50 g Eof =Z% & DMEM Fofl 3 3], 5 & & AASFR, 38 &< 7Yl 31 BA(Gibco)] 1:5 3|4

t
rlr
—
)
kel
ro
)
=
(o3
o,
N
N
=
=
F
my)
-
N
>
o|\
1>
i,
ol
H
30,
T
(o9]
(e}
jo=]
0Q
w
o

Eo| =Z"tH(Solter %, Proc. Natl. Acad. Sci. USA 72:5099, 1975). DMEM %ol 23] F7F A& 3, &4
Fodureug] AxE 273 I3 o8] A HAZL(IADANA AAFL [CMo] mEF FIAEZS dol A
THY

9 WA 15 4 ¥, WAEIY-FEE F4Eo] Z4 2 1 mM EDTAZS EFe= vl vy LAdolE-g2d
A4 (PBS)ES] ol 93], tlzgtolA] H= EAoRe] wmFo o), e wlo]AR2IIS o] &3 7AH
slzlol o8 Folgl= sigld & Aok 1 the AlAS wix] F nEF Aol A FTEC. viEsE FJuHE e A
F A FEYE vle|a Rl ofs] MEAHem dexa, gojR vAHeR sEEa, AFTE F
ATH. ES—frAF Fele EHetA e 3 o Axd v aga FuER S e 2dd FEUE 50RO
o}, olojA] A4 hESCse ® 1-2 & wit}, #-& EYIAE, =913 PBS(2 mM EDTA )29 »=%, V¥ &
AGA (SF 200 U/mL; Gibeo) 29 weF H= wlo]A =233 ok /)8 ZFRu o] Meo] o) ddAoz w3

CF. oF 50 WA 100 7H AlaES] HFoje] A7]7F & Aol

AF FAdollA, A7E o} AA(hEG) A2 UAl U] Ax=2 23tstr] s8] 2] MAE ukeh 2
oA A" 4= Qe s F7] AlEolth. hEG AlEE mhA Y Ay 7)17F & oF 8-11 Fof] AFHHA A7+ o}
B4 EAsts A MAIEZEH AxzEH AHEE 4 Qv e Az WHS [Shamblott 5, Proc. Natl.

Acad. Sci. USA 95:13726, 1998 @ W= E3] M3 6,090,622]] 7)AE™, o] EYo| 1 dFo] Fu=z A

o

hs], AA7] A& TrEete] £9d AEE FASt. EG 4% wiX= DMEM, 4500 mg/L D-SF L7, 2200
mg/L mM NaHCOs; 15% ES A2 2 ®lo} 3 (BRL); 2 mM SFEFI(BRL); 1 mM YEF I FHo]E(BRL); 1000-
2000 U/mL 917+ A=zg Hdy oA <1A(LIF, Genzyme); 1-2 ng/mL €17+ A Z$ bFGF(Genzyme); 2 10 pM *
EAF(10% DMSO F)oltt. 96 A 27 wjd#S LIF, bFGF i ¥FEATHo] gl WdE G A% wix] Fol
3 Y & MG 5000 rad y-FALE BEAHSE JYAE(AE EW, ST0 ME, ATCC No. CRL 1503)2] #-
THE TR AZRE ~0.2 mLe LA wlAEZPGC) dErAo] Z4Zte] dEe| HIUbET. x3] Adl= G 4%
Al Foll A 7-10 4 Foll T, Z+7te] AES AR ST0 rR9-2 AfoldER AP Alxd 24-9 vt
HAle] & AR 7tk BEG AlEe dXste Ax Fejrt #5E w7bA, dFH o= 7-30 ¢ e 14 A
1, WiAE MY wAstEA AZE s,

o
N
N

02
N

N

rlo

i

Pl wet Hojx= shbe] B AE A% AxE o

Asow AYHA &), O dodrs &

1742 F7HA MES

AEE wjol T A 7199 #3ld ATERE ols
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o
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[0162]

[0163]

[0164]

[0165]

[0166]

A oxA, Be A 242 fied dolo AEd S 9lal, o] &7] AxE A 223 fellA Zoldt
ARG AL, dE =9 3 wloks (], Fulg, B 2uid)e] Holk shte] BE fAlE A 5 3l
= 54E et o AXxdEe dyd AEF FEE AleE $E QAL B o]E2 4 vjop 2xomy
B A3 F5H0] FA B35 g8 AEE 5 k. NI QI7F vjol 7] A dA2Ed A" A, 9%

£ hESBGN-01, hESBGN-02, hESBGN-03, hESBGN-04(BresaGen, Inc.); HES-1, HES-2, HES-3, HES-4, HES-5,
HES-6(ES Cell International); Miz-hES1(MizMedi Hospital-Seoul National University); HSF-1, HSF-
6(University of California at San Francisco); % H1, H7, H9, H13, H14(Wisconsin Alumni Research
Foundation(WiCell Research Institute))7} X3ETE, A FdAAA, d&3k, Aded $AF AxZ9 3184
S2-fEd #3E f3] AFSE QI FV] AxE e v F7] Axe FFddde 17F wiole] 337} FHojy

A gkt

T e FEdddA, 7] AlEe 13 248 Xdshe 2FoRRYH dElE ¢ Jdu. g5 FEA94, =
AL I8 AW 2A(4E BH AW 24), &F 24, A e A 2o, tE FdEAA4, 24,
d& €9 vlAgH oz, BE Agd, "y, =5, e dZolt

A4 Z=7] AlEo)= T3 [Thomson 5 (1998) Science 282:1145]0 7121H 217k vjo} Z=7](hES) MERE oAl H,

A 4
st F@dof ulol AX; tE JAFEHEY wlo} F7] AX, oA F2HdFe] £7] MXE(Thomson &

) Proc. Natl. Acad. Sci. USA 92:7844); w}RA Z7] A|3E(Thomson 5 (1996) Biol. Reprod. 55:254);
2 o7k wjo} A2} (hEG) A|¥E(Shambloft %, Proc. Natl. Acad. Sci. USA 95:13726, 1998)7} ¥3gt€lt}. w3h
As Agd &7 AX, dAd Sl E7] Alx 2 g2 27 A3 MXE(Reyes 5(2001) Blood 98:2615-
2625; Eisenberg & Bader(1996) Circ Res. 78(2):205-16 % #a1)7} Aol giiteltt. 7] AlxE 999 =%

pd
=
B F, E BW AW, %, &, A, A, wgel, HAF, AF BW vhgx, AE

r , E dxH, 94F T2
2RE 59 ¢ dvk. 45 FEdeA, <zt vjols B fAE viel e v 2 2AEo] fis] AME-
H s AEZ Fgded dis g2 EA] &9kt

ES AlEE o8] 54 B3 Aoz AEHA &2 A9, vitgd Aoz ot a9 2 AXE ajo}
T A 7199 #ole AXZEE oS FHEE e Fd¥ BEAS vehdth. visE ES MEs FElEore
ST A GA AAEHM, olxkd AW AlofollA APFAHo R & A/AEA 1] B FEHI QAS e Ax
Z2YUZ vepdth, uEsE BS Axe vi2gd AEe] EAE HES] A% mAR AMEE S a, o &
g Pelol= A E] 54 AEE 9% viAR AH8E F e FHAE EEs. dE W, 47 B #
22 #AYgd [ =Y d8 I 2003/0224411 Al; Bhattacharya(2004) Blood 103(8):2956-64; 2
Thomson(1998), 7] & 1& 3|

teb. QIZF ES AlXF= WA Fol4 wjo} &-9(SSEA)-3, SSEA-4, TRA-1-60,
TRA-1-81, % 4ZE|d E2geAlE X335 ? Bt GAF ES 2 97 BEC AEE 5 FHoz e

= AEZ 29 vAE 2. SSEA-4 oV EZE kel @-Alg] = 9 d GL7S SSEA-3 oM EZE 4k
sk F-AlEl = FAA GbSel tigh Aldatke] Hotel ofs] FAH T, whebA], GL7S SSEA-3 H SSEA-4 Rl o
3k Aol whS-sith, mEstE 917 BS Al ¥EFE SSEA-1S GAEkA kAwk, B3ly A ¥Ei= SSEA-1S 7
AMAZ T, mEstE FElE hES AEE SAAIZI7] fe W W0 99/20741, WO 01/51616, 2 WO 03/020920
o 71Al= o] STt

e, &%, 2/3E A4 E7] Axe A FHdozREe AX EFEL Jaee TAE W 93
EIHEE FARYYH £gE 5 . 4383 Y 28 vASAeld. oOF 9, v eAE 7Hsdt
A(F 599), £8 22 I PgAAZRTEH AAL 5 duh. kg oer, F54E At o)dS AX e
EIREE, A9 A% FAEFE F5EH S ok, dF FdAdA, F7] AEe=, odE EW Cytorid
CELUTION™ A ®ll-g- o] &-3}o], Holo] o dito] Fu=m HAYH vl= 53] W3 7,390,484 L 7,429,488 7
Algl bkel o] oA A Ao 2 RE 52 ¢ U

A5 FAdelA, A AN AEHICBO) = Lol JHAIE viel 22 whiol A F&3tet. 17 UBC AlE=
28 9 ] Az AETE 5 Fados dX¥Eth(Broxmeyer &, 1992 Proc. Natl. Acad. Sci. USA
89:4109-4113). oldel, HZE % gk 42

oA 7bsdk 7] 9 Ax MExe THE4 ERCEN
WA mad WEH, EFodA = A%, o d3Y 9y L QAE
21y (Kohli-Kumar 5, 1993 Br. J. Haematol. 85:419-422; Wagner &, 1992 Blood 79; 1874-1881; Lu =
1996 Crit. Rev. Oncol. Hematol 22:61-78; Lu 5, 1995 Cell Transplantation 4:493-503)¢] X&E& $13

T AA AEe FadoRM ARGET. HUCBCS F3o] the oA Bjop Al vig- AR o5 Al

o Jol FA Al BE HAVHE HYER PFHAYG. 9E e
24, aea ok A8(S 34 9ERG ey, 34 35 98y,

oy
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[0169]
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[0171]

[0172]

[0173]

[0174]
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nAest Woagor olE 4o o AR S AA FAAZH(Taylor & Bryson, 1985]. Immunol.
134:1493-1497) . At AP 24 widelX S48 5 de 1 2 28 dx Ax, 9 U9 AlE AFAE
%L%,}E}(Broxmeyer %, 1992 Proc. Natl. Acad. Sci. USA 89:4109-4113; Kohli-Kumar %, 1993 Br. J.
Haematol. 85:419-422; Wagner &, 1992 Blood 79; 1874-1881; Lu %, 1996 Crit. Rev. Oncol. Hematol
22:61-78; Lu &, 1995 Cell Transplantation 4:493-503; Taylor & Bryson, 1985 J. Immunol. 134:1493-1497
Broxmeyer, 1995 Transfusion 35:694-702; Chen &, 2001 Stroke 32:2682-2688; Nieda &, 1997 Br. .
Haematology 98:775-777; Erices %, 2000 Br. J. Haematology 109:235-242). A F Zd Xz Axe A
Al e wet FdaAY ol sk, E3 ule S0 =2 £2E AlFEE oA BTk HUCBCA 8
W o] @A, =8 wbA, g (D14, (D34, H (D455 L@ ek (Sanchez-Ramos &, 2001 Exp. Neur. 171:109-
115; Bicknese &, 2002 Cell Transplantation 11:261-264; Lu %5, 1993 J. Exp Med. 178:2089-2096).

E hite PR, s AEE 28 dlol2z-87 W), dAY 8 D2 del, weAss 2z g,
AWY, B, do} b mE EHERS Bae) g pHozyhel Aot 2] AX, 53 44 F7] A
Ei EF U TG FFAAARTE fud 4 A

= s FANN, W AEE fulolle]l A, F& Telopd] 2w ES AEE FHstn, vl
© QIzF ESCsS] A& Wolelst AT wiel A AES st ARG, wahs AUMYE wAe] 5% o)
fFEE, $5R b -y sl gel AFEch wskd AES] YHe ok 7 A ¥ oF 4 T
458 5 k. E7] A Age FozT e AEbsE BB ALE fuleldl Ex fAR P28
yRdow st AL $PEL AT 98 Adnch, B ALE ITPHE SABL $YBAA A
o AZ %S AdHow fAs PHE olgste] RAY S val AgHth

ebdel FRdeld, 7] AEE AZzIAYE 27 AL, dad ANE Ex 28 ALeiE fed
27 A 5 o ash ge PR, 9-waE 27 AxE, 4% 59 AARHoR A4 AL, F
FAE L o AE EE dorHon GEE AZadwn X, dqav =8 ws 27 AL EE s A
z9 4 v,

F2d B AE et

e

dell 71418 7ol AR & A 2 A 2 A FEel s dsFHd W, dF% &9
[Current editions of Molecular Cloning: A Laboratory Manual, (Sambrook %, Cold Spring Harbor); Gene
Transfer Vectors for Mammalian Cells(Miller & Calos eds.); % Current Protocols in Molecular
Biology(F. M. Ausubel 5 eds., Wiley & Sons)]ollA] &<1= & 9}, Ax AET, G 34, 2 gk 7]
=2, d& £W [Current Protocols in Protein Science(J. E. Colligan & eds., Wiley & Sons); Current
Protocols in Cell Biology(J. S. Bonifacino &, Wiley & Sons) ® Current protocols in Immunology(J. E.
Colligan & eds., Wiley & Sons.)]ollA Q1€ 4 Aot. FdxF 22t tis] 540 Ak, S22 Wy, 4
71E+, <& £ BioRad, Stratagene, Invitrogen, ClonTech, @ Sigma-Aldrich Co.olA AFH o=z =53
T AUk,
2etst AE g HHE, o E 51 YdubE o2 [Current edition of Culture of Animal Cells: A Manual of
Basic Technique (R. I. Freshney ed., Wiley & Sons); General Techniques of Cell Culture (M. A. Harrison
& 1. F. Rae, Cambridge Univ. Press), @ Embryonic Stem Cells: Methods and Protocols (K. Turksen ed.,
Humana Press)Joll 7A€l AX si<F whoelA &ld & Aok, A =4 v I5Ed 9 A2, d8 &
W Gibco/BRL, Nalgene-Nunc International, Sigma Chemical Co., 2 ICN BiomedicalsolA] dd& o= o] &7}
sattt.
s =7] Axe dElEory sdrted o FAHa, 3 FXEHA @i A4S FXse g 20E o
ﬁlsﬁﬁ A vt 5 Aok, A A0 FA-3F ES wiA= 80% DMEM(e At Yol DMEM, Gibco), 20%4 g 9]
2~ ®lo} A (FBS, Hyclone) T+ 3 thal&4 (WO 98/30679), 1% H]-B4= olv]=2k, 1 mM L-= W, %
0.1 M B-wztEoeres Alxdct. A& e, A7 bFGF7F 4 ng/mL= ﬂﬂﬂﬂr(wo 99/20741 Geron
Corp.). AEA o=, ES Alxe FUAE, AFA 2= wjo} e Hol A oRHY ¥ Afopdie] & 4
o wiFE T},
Geron® H3AELS e SCs7F FHAE glol= vEste FHE A2 & dS5S glaaint. 27t
= £ %

=
= g A= A g 1A, 58] Axe wlE=gx, o7d] Matrigel

gl

®
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Aoz, Gid sk AlEZE S BAEVI(S, FEAUAl IVE o]&dte] oF 5i) Mol AAET. ofolA
~10 WA 2,000 7} AE Goje7h F7F 2AE gl Z1A el #A HEdd.

GPAE-N G e B3 Qo] AT S AAHE A4F FHeks dF WA 8 AAHn. st 2
e QAR st ge A4E —Erﬂl S AL, A EAVE (4,000 rad) QA 92 wlo} Aol €]
Shel Phe2 AfobAE, E pPS AZRYE FEE AROPAZ-FAL AXS AE weste] v N2 =9

2 5 g, vixe F8H uiA, oA 209 €% HAEZ L 4 ng/ml bFGF7F B74E KO DMEM % ~5-6x10
cm o HER JYAXE AFs HAYgMadE § Utk 129 B¢ AYMEE A= F7F bFGRFE R A
1-2¢ &<t 5 SC wiS XA 7] A8l AFgEu. FUEAE-vEF i e B4 [FA4 &5 FE W0
01/51616; 2 Xu %, Nat. Biotechnol. 19:971, 2001]¢llA] F7} =el®t},

AuA stell A, ES MEe 52 /x4 H], FEHA S, 2 2 HEHEA g AE JEEs e 28 F
2y 4oz yehdth. 987 BS Al b 5ol HHOF (SSEA) 3 2 4, 2 Tra-1-60 2 Tra-1-81%
wHE gAE 1 a4 7HZ7}53 7] (Thomson 5, Science 282:1145, 1998)E W@t} w92 ES A|Z =
SSEA-19]] q]fa A4 gz EP_ , 183 SSEA-4, Tra-1-60, 2 Tra-1-81¢] th3k &4 iz o= A" 4 9l
t}. SSEA- E Hl } Z(hEC) Aol Ad#EA &A1, Al w5 SCse] &3} SSEA-4, Tra-1-60,
2 Tra-1-81 ¥ 4 2, @ uEstE hEG AXZAAM % 1= SSEA-19] F7hd 2 S dozit.

=7 AXE-FEH B AESC-6)
AR SR, A
B AES o PAHE 54E FHAAW, 5%
FAANA, SC-B AEE AL of
B
A

l

)
AEZE Al EAEE BoAE, S 9%

e
tilo
o ©
=)
o,
_Q
Li
i)
< Jt
9,
i)
o ol

?ﬂ@l AA, SC-B AEE A S
A% B AE GSIS ¥ FAFsTE. A5 T84

2 oo

e e 4% A3
A, SC-B AIEE AolE she] 2FIes BAAC] W SIS W tEhdvh. A% FAelA, SC-B Al
E Aolw 27l #RHQ FFmes BAAC] W (SIS WS e, A% PN, SC-B AXE
Hoj= 370 wadel FFmes BAAG] PF (SIS WES e, A PN, (SIS WEE ol
FEAe BAAN R WY A7 REe] (SIS WSS mgch Ay FAANA, GSIS WL 4] AE
B A7 wE SEe o|4F A5 BTk AR TN, (SIS WS P7] AEE A E FE of
A% oieF 24 AZE o] BEET. Q¥ TR, GSIS HHS Iz Ei BB URe] AE o4 F e 1
F ool BEETE. A FANNA, SIS WS B7] AZE A EE BEo] ol AF W 2 F ] B
A, QR FHeolN, A FEmes FE M) L FERes FEo| uhgsle] PulE Auadel wE 540
2 s AE AT AFE WA A% A B AT AT A5 FAbst. QY FAANA, - AE
129 AT A5E Uit 9% PR, SC-B ALE 1 oldel 4F 442 v, 9% 73
oAolAl, SC-B MEE 1.1 Z3ke] A= A5 etk A3 PR, SC-B H]EE 1 ole) A A5

E e, A5 FEdo)4, SC-8 *ﬂﬁi% 2 239 AF AFE vEhdok. dF FddelA, SC-8 AE
2 ol A5 AFE YEldoh, 45 FdAelA, SC-B AEE FHoqx 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,
2.8, 2.9, 3.0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 4.0, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7,
4.8, 4.9, BE 5.0 == 1 239 AF AFE Ygln),

QR FAANN, SC-B AEE AEA el wgstel AolEsl-FEE AZALAE vebdnh A
FAANA, SC-B AZE AUF-1B(IL-B), AEAL-x (INF-y), FF 74 AA-a (INF-a), % ol Fe
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

SSS0ol 10-2341674

2P0 THE 1FNA A Ao EAle] Wgste] Aol El-f T AZAEAE Lhehuch

QR PR, SC-B AEZTHS 4T BulE FAH F-Pu oE(dE W, A EE AP
o B AE Aol Agett @-Puw ok, W/mb dwdom AW F-Fwd kel wgs
ot AANES dolo) FAR F-Fa S nedd. A PN, SC-B AEZRE A%
Bule BOEAAG wgstel TR, A% TR, BUSAAE QadY 2, Az, A2
Jetels, 9 olEe 2o TAE IFORVEH ddwn

AR FANA, SC-p AEE RnzaBolth, A% FHN, S-B AEE WY % AF B AX
Felsh B FUE Uehan, 9 FAGNM, SC-B ATE 23 AEY P AEseh, A FA
M, SC-B AZE A ArAA SlA WA A% WY B ALY AEY P wyse Awsd 2
44 Qad AAS et 9% FHCIA, SC-B AEE e BA&S et 9¥ P4, SC-
B AZE We B vkt 9% PRI, S-B AEE ZBIES o g7 Asol W] (-4
o= P Ki67ol i AMOE S vheh Pol, RAW Tk BAES viehdrt,

W A% AF B AT GFE Bshs 2Fmes AFE G EYAGHE ehath, 9y 7@

oA, SC-B AMxe Ay FFILs YA gk WA s A B AEY GSCF 985 Bt WA
2 Aol 39 ¢AHQ) FRe s WA T GSCF uH-g-S Vhehdit,

AR FHoo A, SC-B MEE &Y, C-FEPe]=, PDX1, MAFA, NKX6-1, PAX6, NEUROD1, &F37]uiolA
(GCK), SLC2A1, PCSK1, KCNJ11, ABCC8, SLC30A8, SNAP25, RAB3A, GAD2, % PIPRNZ FA¥ T1Fo2RE A
U A A B Al SR Aok sfte] viAE dE

A FddolA], SC-B MEE a) 1) =F7HEGG), 2 i) AnfEXAEERI(SST) o2 48 IFo=25E A
H ZE2E; b)) 1) obdEgAl, 2 i) FHEAIFETOA ACPADZ FAE IFo=2HE Add Ay
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¥+ 10 ng/mL - 1000 ng/mL F=OlA TGF-B 7o sfBe| 2789 Hojx shte] 47 1xt¢}
AEET. A% FdddA, e AEE 100 ng/ml FEAAM TGF-B oL ZRE Hoji dhte] A%

AH FE oA, ws AEE 20 ng/mL, 30 ng/mL, 40 ng/mL, 50 ng/mL, 60 ng/mL, 70
ng/mL, 80 ng/mL, ¥+ 90 ng/mL FEoA TGF-B wH L ZTE Hoj® shte] A% At HEdct. o
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2 Hollol A, T Azde A2 A= A2 o
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FGF o) @e) 25 e o] Holx shite] A4 Qabs FGR21e %3}
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AEEr., 45 FddolA, &4 Wl AlEs 50 ng/ml sX=olA FGF sid e 2R e 9] Aojx shte] A <l

At A E ek,
AN FRANA, $H WY AEE HFE g v

AL QA 28t AxEe] B5E fREd)7]
wek) Zo §A8. A Fel Agksk wjef wA S o)

Fel o
o ML

_41_



[0237]

[0238]
[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

SS90l 10-2341674

¥ 2
A F
MCDB131 1L
=5 0.44¢g
NaHCO3 1.23g
FAF-BSA 20g
ITS-X 20ul,
Glutamax 10mL
HIERY C 0.044g
E|biael] Og
P/S 10mL
A5 T, g Ul Axe 9 28t AxEe] #3tE f8 4 ag X s 2 v E 2
=
I FAAdA, A Umid AEe] HELS dE ug Fol AT, dF FdAA, @8 wgS 294
L3 Fol FAET. 5 FE A, 717 2 4 WA 5 dolrk. AR FdA, 72 3 dolth. ¢
5 FdoddA, dE wgS 2 d vt BEEn.
5 FdoolA, &4 W /H]E—E A Ul Aoz dF g Uiy AxE 9] askd A2E E3AF
o=X, dF EW &4 Ulgd MEE KGF HAEZAAA Aojx dF 44 g Axe] YA &gk AE=R
o] F3E FAEFOoEZN F5E F 9)«3“1, A7) Al Ak MEE 4 duige] Hol® shvhe mfA XS
i cia=

A S AL PAx1-Y FHE HE AEZC] P8 =

MAUE-2] SHels Pdx1-44d #F Az Ax7h et LdolA ARH = Pdx1-47 A
o] FEdoRRE FEHAY oo A ﬁiEioﬂ whel AgE S Slvk. A SHelA,
AEE= Pdx1-94 A Az AXR Badck. 95 SdelA, Pix1-4A AT Hx Axs, «dE
G AF A= AE, Nen3-F4 v A= HIE Aedd-Fd WEn Axz 71 3k v

fE EE QLY.

A5 SHelA, Pix1-F #AE Adx AEe Hd e Ao dF AA sk AEE Pdx1-94 AT Ax
AEE wstA o RN, odE 59 A 23kt AXE 1) Aol sl & FEH YA DP*ﬂ“él(Bl\ﬂD) Aedd A
= OAA, 1) FGF e mRE o] Aok st 4 < % s} SHi AR AAAL iv) Aol
= oohe] HE A RA) ASAR AR DAL B v) Aol shube] v JluelAl C A HEAA, A
ol N A &gk M2 Pdxl-FH G Hx AERe fregoma 549 = i, 7] Pdxl-

%A HY Mx AFEE PdxlS wa g},

MAUEL DA a3k A7 Pdx1-34 A Az AXE RIses(ds 59, 9507 T FGF 92
ZFE ] Aojx ahke] A A, Holw shte] SHH A= ofAAl, Aol shube] #HE Al 4l
A, B Aem shupe] gl FvtolA] ¢ FAAIke] 9] P R) FEdhe Yo

AA L] AHES aErh. AR PO, BIP AEHE AR JAAE LIN1931895 E g3t

ANNEE QA 2543 ATS} Pix1-A AF HE AEZ ReES (S 5W, BEo
o] BWP /\_9_@_%} Bz A, Aol shte] SHHE A= AAl, 7“01 shube] e sk Al
2 Hojx Fhite] wlA F)vtolA] ¢ At Ao %o R) FEIE FGF ddale <
S8 aedn. b T, [ AR AodE Sl BF A4S AGRAAE 5 04
(KGF) & stk A% F@dolA, FGF sfde=5e e ol shte] 47 AAb= FGF2, FGF8B, FGF10, 3
FGF21E FAH O2Fo2XE Mddr),

A& 3 AEZ7F Pdx1-YA #AF Az IR E3st= % A& =
o BWP AEAY A lAlAl, FGF AW 2REe Holw st A4 9Ax, A A
B A, D AolE el T slueld ¢ RA%e] Ao TaHer) FEsh 99 S A o

r>4 ["‘0
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[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

Ao AME @k, AR o)A, SHH 2 AAA= Santls EFIT.

AAUGe A4 2ot X7} Paxl-F4 AR Ax AR RHAES(E 5
o BIP AEAY A2 olAlAl, FGF duel e Hojw %
9 Aol shube] wuE suelal ¢ BYAISkY Qo) xFoE) FEdH
Age megT. A% TGN, R ASHAE A2 AL dEwAS TR

>
2
e
[op)
S|
=
=}
Ac)
fetl
Iz
)
(o]
)
2
1
o
T
10
oX,
flroox
<0,
o 2L g
_Lu
9 K
1
o

7k ol &d AA (dE E¥, A% A2 s=7F WE & 9l
7 20 nM W= 2000 nMe] s%olA BWP A AL
# AZE 8719 ExoA BIP AZAY AR gAAS HEFRETE: 30 40 nM, 50 nM, 60 nM, 70 nM,
80 nM, 90 nM, 100 nM, 110 nM, 120 nM, 130 nM, 140 nM, 150 nM, 160 nM, 170 nM, 180 nM, 3+ 190 nM. ¥
B FEAelA, AA A3 AEE d7]9 FXolA BWP AEAY AR A HEEok: 191 oM, 192 nM,
193 nM, 194 nM, 195 nM, 196 nM, 197 nM, 198 nM, EFEx 199 nM. IF Fa oA, 91 2317 A EE= 3179
Lol BIP AsdY A2 AA} HEEh: 300 oM, 400 nM, 500 nM, 600 nM, 700 nM, 800 nM, 900 nM,
1000 nM, 1100 nM, 1200 nM, 1300 nM, 1400 nM, 1500 nM, 1600 nM, 1700 nM, 1800 nM, F=3 1900 nM. L&
ool A, AA 238 AEE 719 FEoA BWP AZAY A& JAAd dE=9d: 210 nM, 220 nM, 230
nM, 240 nM, 250 nM, 260 nM, 270 nM, 280 nM, %3+ 290 nM. 4% FHdolA, DA 237 AEE 200 M
FTLolA BIP Aadd A2 gAAe HEH.

&
i
Irorle

A5 A, YA A5t AIE= 5 ng/ml WA 500 ng/mLe] F=olA FGF side]Z5-E 8] 2ok &hite]
4 Qztel HEHET, AR FddolA, YA 2t AXEE §17]9] FRolA FGF w25 E e Aojx skt
o] A elxtel HE=H1h: 10 ng/mL, 15 ng/mL, 20 ng/mL, 25 ng/mL, 30 ng/mL, 35 ng/mL, T3+ 40 ng/mL. ¥
5 FEdo A, 9A A3t AE= E7]9 FRolA FGF ddE25-E ] Yo shvte] A7 dxet HEFHET:
60 ng/mL, 65 ng/mL, 70 ng/mL, 75 ng/mL, 80 ng/mL, 85 ng/mL, 90 ng/mL, 95 79| ng/mL ®=+ 100 ng/mL. &
5 FEdo) A, 9A A3t AEe= S]] FRolA FGF ddE 2H-E ] Hojr shvte] A7 dxjet HEFHET:
41 ng/mL, 42 ng/mL, 43 ng/mL, 44 ng/mL, 45 ng/mL, 46 ng/mL, 47 ng/mL, 48 ng/mL =+ 49 ng/mL. LF
Aol A, AA] A3t AEE §17]9] skelA FGF Hdg 258 Aok shte] A3 aet HEEr: 5l
ng/mL, 52 ng/mL, 53 ng/mL, 54 ng/mL, 55 ng/mL, 56 ng/mL, 57 ng/mL, 58 ng/mL H+= 59 ng/mL. YHF &
ol A, ¥Al &8t AEE 50 ng/mLe] FEolA FGF |2 FE 9] Hojx slte] A3 xtet HF ).

(<3

AR FHo) A, A 23T AEE 0.1 uM 2 0.5 pMe] E=A Holm s} SHE A2 JAAe HEH
o AR FdoolA], A a3t AlEE 719 wRdA Hol® skl SHE AR AAS FHFETH: 0.11
uM, 0.12 uM, 0.13 uM, 0.14 pM, 0.15 uM, 0.16 uM, 0.17 uM, 0.18 uM, 0.19 uM, 0.2 uM, 0.21 uM,
0.22 uM, 0.23 uM, =¥ 0.24 pM. 4§ FddA, YA 23 AEE= 37]9 FXoA A= shbe] SHH
AR gAA} HEHATH: 0.26 uM, 0.27 uM, 0.28 uM, 0.29 uM, 0.30 uM, 0.31 uM, 0.32 uM, 0.33 uM,
0.34 uM, 0.35 uM, 0.36 uM, 0.37 uM, 0.38 uM, 0.39 uM, 0.40 uM, 0.41 pM, 0.42 uM, 0.43 pl,
0.44 uM, 0.45 pM, 0.46 pM, 0.47 uM, 0.48 pM, 0.49 pM. Q¥ FE)A, DA 233 AEE 0.25 1
Mol FxolA Holx dhte] SHH A2 AAe HAEH),

o]
=4

B A, YA A8 AEZE 0.01 pM WA 1.0 pMe] HEoA RA AlsAE AR A9 A=),
AR FHA A, YA A8 MEE 79 FRAAA RA MY A= dgAet HEFETH: 0.02 uM, 0.03

M, 0.04 uM, 0.05 uM, 0.06 uM, 0.07 uM, 0.08 uM, == 0.09 uM. ¥ T, HA 238 Ax
31719 FEe A RA Asdg A2 A9 HEET: 0.20 pM, 0.30 uM, 0.40 uM, 0. 05 uM, 0.60 n
M, 0.70 uM, 0.80 uM, B+ 0.90 pM. LF FddolA, 9A] 28t AEE 0.1 phe] s=olA RA A5
A2 @A AE5HT.
A5 FHA A, PA 2T AEE 50 oM WA 5000 nMe] F=elA PKC AL HAEFHTE 4
TEdo A, AA A3 MEE 31719 wEolA PKC @A HEHT: 100 nM, 150 nM, 200 nM, 250 nM,
300 nM, 350 nM, 400 nM, 450 nM, 460 nM, 470 nM, 480 nM, T+ 490 nM. L¥ FHdolA, AA A3 AFE
= 317]19 FLolA PKC A HEFTH: 491 nM, 492 nM, 493 nM, 494 nM, 495 nM, 496 nM, 497 nM, 498
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nM, T 499 nM. L FddolA, AA] 23E AEE F7]9 ol PKC A A==k 600 nM, 700
nM, 800 nM, 900 nM, 1000 nM, 1100 nM, 1200 nM, 1300 nM, 1400 nM, 1500 nM, 1600 nM, 1700 nM, 1800 nM,
1900 nM, i 2000 nM. 25 FddoA, 9A] A3 AEE d7]9 FolAM PKC A9 HEHEd: 501
nM, 502 nM, 503 nM, 504 nM, 505 nM, 506 nM, 507 nM, 508 nM, fE¥ 509 nM, 510 nM, 520 nM, 530 nM, 540
nM, 550 nM, 560 nM, 570 nM, 580 nM, E= 590 nM. ¥¥ FddoM, YA 23td AL 379 sxA
PKC &7dA1¢F =%} 500 nM.

Aukrl o | GA At MEes 9A] Ast AlEe] Aok 4RO Pdx1-YA A Hx MERe BIE f=
shedl St 71ZF B9 AR wig wjA (dE W, dE o)A FRET. AA-A A wjek wR]
= ol F oA HoR
3% 3
A Al ok
MCDB131 1L
522 0.44¢g
NaHCO3 1.23
FAF-BSA 20g
[TS-X 5mL
Glutamax 10mL
HIEFR C 0.044g
&l 79 Og
P/S 10mL
AN FAoolA, S3 A= Al Azt AEE A Ax AER E3A7]7] s AR g A=A ALRS
2 4 At
AR FEol A, PA &g M2 HES dAE uigolA e, 5 TN, dE age 2Ty
&= A FAH AR FEol A, 77He Hox 2 o}, dF FHAolA, dE wgS wYd Bed
=

A5 FddolA, UA 23 Axe dF5 BW, YA &3 AEE i) LDN193189, ii) KGF, iii) Santl;

iv) RA; 2 iv) PdbU9} HEAIA, 9A 237 AEo Hojm d¥ o Pdx1-YA HF A2 Ax=ze 135 &
wekef, etk A & 94 J_ﬂ*} AEe] Aol AR5 Pdx1-F4 HG Hx AEZ ZL3AA 52 F
i, A7) Pdx1-9A #AF AF A EE Pdx1S S A7t}

Pdx1-9Fy #HF X2 A E2] NKX6-1+ FHF 7 AEZ] B3 5%

2 AAHEe SHS NKX6-1-9A4 A Az AEE Faksi, E% W AFEE = NKX6-1-%4 #4 Az AE
E Y99 FHYoEZNE FEE = JAY oo Al L2 EZ uEt AEdE 4 Qv AR SH A,
Pdx1-9F4 #A A2 AEE NKX6-1-9A #d HAx AZ= %ﬁ}%@. AR =wo A NKX6-1-%43 A HAx
All 1S 59, Ngnd3-%A HER] Az AX, B8 AFd-A i HAxX=z Fi2 235, o1 gL
SC-B AER f% T ALEy

9B = A Pdx1-%A Y Ax NEZZHEE NKG-1-94 AF A2 AXE QYAstsE 3He pdx1-94 F)
F Az AEE Edete AEY A (dE B, AX FH2HYS 8= 24 delA) a) S%OWE 4
Z A (FGF) side|25E e Hojm st A Ak, b) &Y XS A2 AAA, 2 do=2 ¢) AFsxe
AE A (RA) Azd" A2 SHAE Lt Fo= 2719 B AX-45 AR, Hojm 5 U9 713t <t
of HEAIA A F Holm el Pdx1-UA HF AZ ALY NKX6-1-4A HAF Ax AlE2o ®IsE f=
e AL ET@sar, A7) NKX6-1-%4 #HA Ax AEE NKX6-12 2 A7),

IR FTH A, Pdx1-%4d, NKX6-1-9F4 #F Mx AXEE Pdx1-94 #AF Az AEE, AX Fe2HIYS

=]

=

Feke =1 oA, i) FGF s =589 Ao shite] 47 1Ak, i) Aok shhe] SHH A= AAAl,
(<)

YR iii) Ae=e RA Aedd 4= @Ak 5 o) VIkb St HAFAA A7) Pdxl-Fd HAF A= Al
E F Aol ARl PAx1-4, NKX6-1-%4 g Az AEzel RakE fretd $5H, A7) Pdxl-%4,
ok

NKX6-1-473 #7d Az AEE Pdx1 2 NKX6-15 Z@AIZIT}.
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AR TR oA, Pdx1-%, NKX6-1-F4 2 N2 AEE Pdxl-F4 A AE AES i) FGF dRe 24y

Aol shte] A AR, ii) Holw shbe] SHH AE oAAl, 2 iii) RA AEAY Az HA, A
Pdx1-%4 #% Az AX F doj= 9% Pdxl-%4, NKX6-1-%4 4 Az AE=e B8s frse] 45
95, A7) Paxl-GbA, NKXG-1-H A% A2 AT Pdxl 2 NKXG-15 SEA )

A

A FAel A, Pdx1-44 G Ax AxE e AE o JadozrE Mibdn. AR P A, Pdx1-%F
B A Az AxE iPpS AX o FHaemiE Addn. 45 T, Pdx1-¥48 A dx AEE ESC
AE o FAeomRE Aibdny, I3 FAOA, Pixl-FA HF Az AZs HFHA g Az o A

o RHY AT, A5 FE>del A, Pdx1-FE AE Ax AEE A4 askd AEe] oo myE gAET

AEE LA =S Pdx1-FA A dx AX

g} (o B9, 950w, E SHH AR oAAl, Ee Y= A
T Aol shtel qleje] ekt ). AR f‘aoﬂoﬂﬁ, FGF EH‘?:J
FEO Aol: shbe] A A ARREAAAE A QA (K E 2. <

=2,

9

2 (

YRRE Hojx st Al oAk FGF2, FGFSB, FGF10, 2 FGF21® o]Foix IF
z

1S O N = W g1

QL

W

o

o)

fuj

ke

2

r,

fol

rN

X,

oM,

fu

i)

o,

2

0{
10 4z
—tJ
rﬂL
5
_>L
9]
(D}
sl
£

2 A8 NKX6-1-94 #Ad Ax: AXE EAIIES Pdx1-94 A A
SHH & jAlAle] &8 a3t} (e
A

AV NKX6-1-F4 A Ax AEZ BIAIES PA-BH AF AE AEE fEshs ool R A
2 g4 §E5E uHIT (dE EW, 95oR ) F= FGF e 25 e Hojx shube] A4 <
Jo1 shbel S Az SAAlel slel 2@ ). AR Fedeld, kA QA A HAAE

SH, Pix1-44 A Az Ax)E Holm skt F7be] B
el A, Z“}iﬁ ahhe] F7hel B oAE-A% QA= BGR
e 7] Pix1-9A #HF Az
AEE EGF ddel e Holw ahupe] A Q1Akel HFA7]= ﬁi A, 2 HAIE2 Pdx1-%4 A
& Az AEe] NKX6-1-44 A8 Ax Axze] E3ts Fxlshs o] BGF s 25E e 4% 1] &%

} Q1 Holw shtel SHE A= JAAl, 2 9

HU
-m
hn)
o
X
2
i
ol
T
o
ox
)
r o
B
it
bl
%
o
v
S
4z
13
rﬁL
&
E

Lo

S 13t} (o2 5W, FGF sid e 25 Ele] 2ol

o|F Holx slfe] RA MY AR A dojo] 23 A, dF TFACA, EGF L 25 E
oA dfe] A A= WERAERS EFEh. AR FddolA, EGF U 2RE 9] Hojk shtel A%
A= BGFE X 3taic).

@7k ol&d AlA (Oﬂ—* W, A Ao w7 HE = A AS 4 E lolth. AN FEdellA,
Pdx1-9d #A7d Adx AMEE 1 ng/ml WA 100 ng/mLe] §=olA FGF sid2 =58 o] Aok shite] 4% <1zt
o AEFEG. IR ??ﬂoﬂoﬂﬁ Pdx1-44 #d Az xﬂi% &1719] FwolA FGF s & 5Ele] Hojr st}
= Xu =Ht): 5 ng/ml, 10 ng/mL, 15 ng/mL, 20 ng/mL 25 ng/mL, 30 ng/mL, 35 ng/mL, T+ 40

i

(e
[

ng/mL. 4 FENA, Pdx1-4F AT dx AEE d7]9 FEddA FGF U 2R Hox 3ol 4%
A4k} XSZL?EJE}I 60 g/mL 65 ng/mL, 70 ng/mL, 75 ng/mL 80 ng/mL, 85 ng/mL, 90 ng/mL, 95 71¢] ng/mL
T 100 ng/mL. € FAd A, Pdx1-%A4 HAF AFE AlEE 3179 FZoA] FGF dd8|2HE o o= 3}

o] A Qdxtel HE E\ﬂr 41 ng/mL, 42 ng/mL, 43 ng/mL, 44 ng/mL, 45 ng/mL, 46 ng/mL, 47 ng/mL, 48
ng/mL = 49 ng/mL. €% FdAA, Pdx1-FA Y Ax AEE 72 FXolA FGF ddE 2589 2o
%= e A oxke} HEwh: 51 ng/mL, 52 ng/ml, 53 ng/mL, 54 ng/mL 55 ng/mL, 56 ng/mL, 57 ng/mL,
58 ng/mL T+ 59 ng/mL. €& FEdo|A, Pdx1-¥A #HF AF AEE 50 ng/mle] FEolA FGF 8= 5
ge] Hojr shite] g QAo HEHET.

IR T oA, p Pdx1-%4 A Ax AEE 0.1 uM 2 0.5 uMe FEA Holx 3hte] SHH A= A
Aot HEE, A5 FAAol A, Pdx1-9A #HAF Az AEE 8179 Fold Hox el SHH A= ofAlA
AZFErh: 0.11 pM, 0.12 uM, 0.13 uM, 0.14 uM, 0.15 uM, 0.16 uM, 0.17 uM, 0.18 uM, 0.19 uM,
0.2 uM, 0.21 uM, 0.22 pM, 0.23 uM, == 0.24 pM. 95 FEdA, Pdx1-%4 AT Az AXEE 317
o] FxoA FHolx dte] SHH A= AdAAS FE=Hdh: 0.26 puM, 0.27 uM, 0.28 uM, 0.29 pM, 0.30 pM,
0.31 uM, 0.32 uM, 0.33 uM, 0.34 uM, 0.35 uM, 0.36 uM, 0.37 uM, 0.38 uM, 0.39 uM, 0.40 uM,

S
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0.41 uM, 0.42 pM, 0.43 pM, 0.44 pM, 0.45 pM, 0.46 pM, 0.47 uM, 0.48 uM, 0.49 pM. L FAd ]
A, Pdx1-Fd A = AlEE 0.25 ple] FRolA Aol shufe] SHH A= oAl HSHTt.

IR S, Pdx1-¥43 A Az AEE 0.01 uM WA 1.0 uMe] s=A RA dsdd F= 2949
AEAn. 98 FdoolA, Pdx1-9A HF AR AEe 79 sxolAd RA AsdE Az A9
AEFrk: 0.02 M, 0.03 uM, 0.04 uM, 0.05 uM, 0.06 uM, 0.07 uM, 0.08 uM, =& 0.09 puM. 9%
Aol A, Pdx1-¥d AT dx Axe 31719 wXoA RA Asdd A= A9 HEHTE: 0.20 uM, 0.30
uM, 0.40 uM, 0. 05 uM, 0.60 uM, 0.70 uM, 0.80 uM, T 0.90 uM. 9% FAoA, Pdx1-%4 A
Az AEZE 0.1 uMe] T=odA RA AsHE F2 SAA e HE5H.

AR FLH oA, Pdx1-%A HAF AF AEE 2 ng/nl WA 200 ng/mLe] FEZlA EGF dj2e]|2RE ] Hojx=
shel A% dxkel HEHET. A5 FEAA, Pdx1-¥A AT A AlEe 379 sEelA] EGF e =5
Bo] Zolx shite] A4 Qlaket =¥tk 3 ng/ml, 4 ng/mL, 5 ng/mL, 6 ng/mL, 7 ng/mL, 8 ng/mL, 9 ng/nmL,
10 ng/mL, 11 ng/mL, 12 ng/mL, 13 ng/mL, 14 ng/mL, 16 ng/mL, 17 ng/mL, 18 ng/mL, %=+ 19 ng/mL. YH
ool A, Pdx1-%4 #HF Az AEE 3719 sl EGF Al 2HE e Hojm 3hte] A% Axlet HE54d
t}: 30 ng/mL, 35 ng/mL, 40 ng/mL, 45 ng/mL, 50 ng/mL, 55 ng/mL, 60 ng/mL, 65 ng/mL, 70 ng/mL, 75
ng/mL, 80 ng/mL, 85 ng/mL, 90 ng/mL, 95 7§¢] ng/mL, T+ 100 ng/mL. LY F3d oA, Pdx1-%4A 3 A
Z MEE= 8719 skellA EGF sfel=5H el Aok shbe] A% 1xkel HEFEv: 21 ng/ml, 22 ng/ml, 23
ng/mL, 24 ng/mL, 25 ng/mL, 26 ng/mL, 27 ng/mL, 28 ng/mL T+ 29 ng/mL. YF FAd A, Pdx1-%A HF
AZ AEZE 20 ng/mLe] FZolA EGF sz 2R e Hojm shfe] A3 dxtel HEH),
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o)A, BWP A5 A% oAAl: 59 Aol det wjronyy AARYG, A% A,
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Aoz ool Pdx1-YA #AF Ax A¥Xe Pdx1-44, NKX6-1-44d AF Ax AME=2 734 5 . o

5 oA, NKX6-1-%A # Az AlEs Pdxl, NKX6-1 2/E+= FoxA2E & A| 7Y

AN FAeolA, Pdx1-944, NKX6-1-44 #Hd dx AEE Pdx1l-¥4 A dx AxsE, AX ZH2HIES

SRk 23 Sl 1) FGF g 258 Aojx shuhe] A4 Az, ii) ok shbe] SHE A= AAA,

g QJo)Z jii) AEEe RA AMSAYE AZ EAA, 5 4o I T AFAA Y] Pdx1-%4d G Az Al

X F Holx dF9 Pdx1-YAd, NKX6-1-44 AT Ax MAxRe] B35 fFxdte] #5531, 7] Pdx1-94,
o)

AR oA, NKX6-1-44 #F Mz AXe 7] P-4 A Ax AXE, Ax FY~HIE 38
=34 skelA, 1) FGF s 258 Hojk shte] 4 Ak, i) Aof= kel S A= AAl, 3¢
S& iii) RA Asdd A= @A, 5 Ao 7R Eet s A HEAA ] A T 7] Pdxl-%F
G Az Az HojE Ao NKX6-1-94d HAH A Arze] 35 fEshe] A7) Pdx1-dA G Hdx Al
X9 Aol AR5 PAx1-%4, NKX6-1-¥A A dx Ax= THANAAM 52 F dvk, 7] NKX6-1-94

A Az Al¥E= Pdxl 2 NKX6-15 2HAA| 71T,

Ay FAANA, NKX6-1-FY AF HE AZE 37 AW F P-GY AF HE AZ Holm AnE
£ i) FGF o2

Pdx1-44, NEX6-1-F4 #HF A= AZZ E3A7, odE 59, A7) Pdx1-¢d A A= AE
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[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

AN T A, Az Feke whuld F)vpolA] oxlAet dolR HFHTE AN FHdA, AE He
gald g)vpola] AlAlet AEEA vk, AR Fdool A, AEe FJue A s)vola] oalAet HER
o 2 AANES JY T NKX6-1-94 F7 Az Axe] dEd-dd Uiy xR f3ts A28 ¢ e
deje] g F)volA] AAAS] L& gttt (dE EYH, @502, e TGF-8 Aadd A= AA
/s A T28 AsHY AR A T Ao A A, A5 Ao, ©iE JtolA]l oA A
= 2SR AEAS 23T

A5 T A, Aed-FAF HEH] AEE de1—°ok*é, NKX6-1-%4 #d Az AES i) FHolx= s} SHH
Al HEA JAA, iv) TGF-8) AEAdAE Az JAA,
, J F (EGF) sidEl= 55 e Hojx ahfe] 4 daket A
ZA)A, Pdx1-%A, NKX6-1-44 #HF Az AEY FHolw U9 Pdx1-%A, NKX6-1, A&& -4 UiH] AxE
2o FIE Fste] F5HIL, 7] Pdx1-F3, NKX6-1, 1E¥-F LH—ErHl A E3&= Pdx1, NKX6-1, NKX2-2,
Mafb, glis3, Surl, Kir6.2, Znt8, SLC2A1, SLC2A3 E/m& ¢l&gwlS I A7),

Sd7ks ol8E AA (dE 59, 4F A9 57

Lo

A5 FAA A, NKX6-1-%A4 HAF AFx AEE 379 FZoA Hom she] T6F-B Aladd A2 oAAl

AZErh: 100 nM WA 100 pM. L FHN A, NKX6- F Az Axe Y v= =
shte] TGF-B Alsde A2 JAACt AFHETE: 10 uM. g5 F&EdNA, NKX6-1-94 #F A AExe= s
719 FEAA Aok st TGF-B Aedd A2 A HEZHTh: 100 nM, 200 nM, 300 nM, 400 nM, 500
nM, 600 nM, 700 nM, 800 nM, HEi= 900 nM. AF FHdolA, NKX6-1-FA4 A Ax AEE 3179 FXolA
Aol shto] TGF-B Aede A= AAASY HE5Evk: 2 M, 3 uM, 4 M, 5 M, 6 M, 7 ul, & ul,
EE 9 uM. dF FdoddA, NKX6-1-44 AT xR AEE 379 FRolA Hox sl TGF-B Alsdd
AR AgAAt HERET: 9.1 uM, 9.2 uM, 9.3 uM, 9.4 uM, 9.5 uM, 9.6 uM, 9.7 uM, 9.8 uM == 9.9
uM. G5 &M, NKX6-1-FA g A2 AExE 31719 FkolA Aok shte] T6F-B AsdY 4= 9
AAY HE=HTE: 11 uM, 12 uM, 13 uM, 14 uM, 15 uM, 16 uM, 17 uM, 18 uM, == 19 pM. IdF F3
ool A, NKX6-1-44d g Hx AEE 31719 skoA Aok shte] T6F-B Asdd A= A HE54
t}: 10.1 upM, 10.2 uM, 10.3 uM, 10.4 uM, 10.5 uM, 10.6 uM, 10.7 uM, 10.8 uM === 10.9 uM.

Ag

_ﬁ
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i)
R
pass

v

. rlr
oy

ftlo

rO

1

i)

oy

o,

v

}«4
rkﬂ

rBL

AR L oA, NKX6-1-%A T Mz AEE 8179 ExoA ad s2E NsHAY 42 FAAe HAE
Ak 0.1 pM - 10 pM. €3 FoA], NKX6-1-94 3 Az AZEE 1 aMe sXolA #3d 3282 A
TAY AR G4 AE2drt. AR PR, NKX6-1-9A4 #HF Ax AEE 379 swddA A 3=
ANEAG A2 A ="k 0.2 uM, 0.3 uM, 0.4 uM, 0.5 uM, 0.6 uM, 0.7 uM, 0.8 uM, ==
0.9 uM. 9% FadolA, NKX6-1-%4 HF A2 AEE 31719 SToA y A 325 AsAd gz 3
Aok AZ@k: 1.1 uM, 1.2 uM, 1.3 uM, 1.4 uM, 1.5 uM, 1.6 uM, 1.7 uM, 1.8 pM %= 1.9 uM
QB oA, NKX6-1-%A A A2 AEE 3179 STod A 22 AZAY 4z A9 A%
th: 2 pM, 3 uM, 4 uM, 5 pM, 6 pM, 7 pM, 8 uM, =9 pl.

i fol

A5 FAAol A, NKX6-1-4748 #A7F A= AE= 0.1 uM - 10 M s=elA y-AZEA %ilxﬂ@r HEd

AF oA, NKX6-1-94 7 A2 AEE 1 uMe =X y-AIAEA JAA L HE5det. 45
oA, NKX6-1-44 #Ad Hdx Axs g719 skoA y-AadeAl JAAY JF5H: 0.2 uM, 0.3
4 pM, 0.5 uM, 0.6 pM, 0.7 uM, 0.8 uM, =¥ 0.9 pM. g5 FadAlA, NKX6-1-%4 HF A=z
3718 sxelA y-AIHEA AAAL FFHET: 1.1 uM, 1.2 M, 1.3 uM, 1.4 uM, 1.5 ul,
1.6 pM, 1.7 uM, 1.8 pM =& 1.9 pM. 9% F&dolA, NKX6-1-%4 #d Ax AxE 3719 sxolA y
- EA At =HAk: 2 uM, 3 M, 4 uM, 5 uM, 6 M, 7 uM, 8 uM, == 9 ulM.

i o é e,

A Pl A, NKX6-1-34 #F AF AEE 2 ng/ml WA 200 ng/mLe] FEelA EGF ﬂl“‘ﬂli#ﬂfﬂ Ao
T oshue] A elxiel HERET. AR FH A, NKX6-1-%4 #HF A=z Aﬂz% 31719] sl A EGF e
ZREO Holx st A oAxet HE=Hch: 3 ng/mL, 4 ng/ml, 5 ng/mL, 6 ng/mL, 7 ng/mL 8 ng/mL, 9
ng/mL, 10 ng/mL, 11 ng/mL, 12 ng/mL, 13 ng/mL, 14 ng/mL, 16 ng/mL, 17 ng/mL, 18 ng/mL, HE+= 19 ng/mL.
A FHdo A, NKX6-1-94 #AF Ax AEE s7]9) F=oA EGF HEe|25EHY Aok e 44 A
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[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

SSS0ol 10-2341674

¢} H=Hr}t: 30 ng/mL, 35 ng/mL, 40 ng/mL, 45 ng/mL, 50 ng/mL, 55 ng/mL, 60 ng/mL, 65 ng/mL, 70 ng/mL,
75 ng/mL, 80 ng/mL, 85 ng/mL, 90 ng/mL, 95 7§¢] ng/mL, B+ 100 ng/mL. LF FHAo) A, NKX6-1-%A4 |
F Ax MEE s719 sxeA EF HYEg2FHe] Hojk shuhe] A4 Akt FEFETh: 21 ng/ml, 22
ng/mL, 23 ng/mL, 24 ng/mL, 25 ng/mL, 26 ng/mL, 27 ng/mL, 28 ng/mL T+ 29 ng/mL. LF T3 oA,
NKX6-1-F4 #7d dx AEE 20 ng/mLe] s=lA] EGF sid g 2R Aoj= shte] 4 Axber A 5Et.

(

AR Fedol A, NKX6-1-%A4 A AZ AE= 0.01 pM WA 1.0 pMe] FxelA RA MY A2 S
A5 45 FEeolA, NKX6-1-48 AT A AEE d7]e] smellA RA AEHE AR A H5E
ok 0.02 pM, 0.03 pM, 0.04 M, 0.05 pM, 0.06 pM, 0.07 pM, 0.08 pM, Hi= 0.09 pM. UF- F& e
A, NKX6-1-44 #17d Hx X 81719 sXolA RA Alsdd A= dAeF 59k 0.20 uM, 0.30 pl,
0.40 pM, 0. 05 uM, 0.60 uM, 0.70 pM, 0.80 uM, H=:= 0.90 pM. ¥ F&ejellA], NKX6-1-44 #AF A
Z AEE 0.1 pMe] sxollA RA AodE F= S HFdrt.

N
J

QY RN, NKX6-1-94 A Az AL a7 FrelN Awme] RA AFdg 4w @44 H5E
th: 0.01 uM WA 1.0 pM. 9% F3do)A, NKX6-1-94 A% Az AEZE 3719 FEolA AxE<] RA 4
IAY A= dAAe AEEd: 0.02 uM, 0.03 pM, 0.04 pM, 0.05 pM, 0.06 pM, 0.07 pM, 0.08 uM, =
£ 0.09 pM. ¥F F3dolA, NKX6-1-9A HA Ax AZEE 3719 sEAdAM AFLe RA Aedd A2 &
A} "AE=Lk: 0.20 pM, 0.30 uM, 0.40 uM, 0. 05 uM, 0.60 uM, 0.70 uM, 0.80 uM, =+ 0.90 uM.
A TN, NKX6-1-FF FF A e s7]9] sRelA Askel RA AedY AR A A5
o} 0.1 uM.

AN el A, NKX6-1-94 #HF A= AlEE= 0.1 uM B 0.5 uhe] lﬂtoﬂﬁ Aol shitel SHH F= <Al
Aot HAEHT. dF FAdA, NKX6-1-FA #F A2 MEe 3179 FXoA Holk 3hvhe] SHH HZ A
Aot A=k 0.11 M, 0.12 pM, 0.13 uM, 0.14 uM, 0.15 uM, 0.16 uM, 0.17 uM, 0.18 uM, 0.19 n
M, 0.2 uM, 0.21 uM, 0.22 uM, 0.23 uM, = 0.24 pM. L5 FAANA, NKX6-1-FA HAF A% AxEE=

3719 sLol A Holx shte] SHH A= AAA S FFEch: 0.26 uM, 0.27 M, 0.28 uM, 0.29 uM, 0.30
uM, 0.31 uM, 0.32 uM, 0.33 uM, 0.34 uM, 0.35 uM, 0.36 uM, 0.37 uM, 0.38 uM, 0.39 uM, 0.40 n
M, 0.41 uM, 0.42 uM, 0.43 uM, 0.44 uM, 0.45 uM, 0.46 uM, 0.47 uM, 0.48 uM, 0.49 pM. d¥ 34
ool A, NKX6-1-44 #7¢ A= AE= 0.25 pMe] s=elA Aol= shte] SHH A= AA9F FE5Ft.

AR FHo A, NKX6-1-94 #AF AF AXE s7]e] FxoA @iz sjvolAl AAA < HE5E: 10 oM -
1 upM. €% FddA, NKX6-1-¥A HF AZ AZes 100 oMo sXold aWd F)voba]l A A}
AEET, A5 F@dolA, NKX6-1-44 g Hx AEE 51719 Fkolx vl Fvtola] AA ¢} HE5H
th: 20 nM, 30 nM, 40 nM, 50 nM, 60 nM, 70 nM, 80 nM, FEX 90 nM. 4F FHd)A, NKX6-1-%4 7 HAx
AFZE 8719 ExoA wmd 7)golAd JAAe FEEh: 110 oM, 120 nM, 130 nM, 140 nM, 150 nM, 160
nM, 170 nM, 180 nM %=+ 190 nM. L¥ F&EJolA, NKX6-1-%4 #A Az AEE 31719 FxoA dulz 7]
tolAl JAAe HE=F Tl 200 nM, 300 nM, 400 nM, 500 nM, 600 nM, 700 nM, 800 nM, T 900 nM.

A5 Aol A, NKX6-1-¥74d #A7F A=x Al a7]e] solA SFaexeh Atk 1md WA 50 M.
B oA, NKX6-1-%A #AF Az AEE= 25 mie Eoﬂﬂ FFAL A} HEH.
15 & ool A, 178 Az ME Ax SE2HYSE &

A, 2 QJeJE ¢) Holx st

[e] o

=4 R4 P N [e]
et 27 stelA 1) T6F-B Aexdd A= A4, b) TH Aedd 7
] AAL, R ovi) A7 29 A AR

g A=
AAA, 1) RA Alsxdd A2 &4, iii) y-AAbEA o

(EGF) #dE=RH AHox 1248}, 5 WAl 7 4o 7)1t E

NKX6-1-%4 #Hd Az AlEe Holm AR Pdx1-%Al, NKX6-1, Ql&#l-okA WiH] NEg2e B3 %Eﬁ}

= AR o7 A7) Pdx1-%A, NKX6-1-94 A% A2 Ao Holtw ARZ pdx1-%A, NKX6-1-9%4, <

A i AEZR fﬁvww FEE £ 9lar, A7) Pdx1-%A, NKX6-1, A&W-%

NKX6-1, NKX2-2, Mafb, glis3, Surl, Kir6.2, Znt8, SLC2A1, SLC2A3 Z/EE oudS w3,

TadelA, dad-Fd WEH Alxes A7 JAd F PdxI-YA, NKX6-1-
, ed-dd il AlxE ESAAAN, dE

Ad Az AEE 1) Aojx s SHE A= AA], 1) RA ASHE A= 44, i) y-AaweE
AAAA, iv) TF-B) Azdd A= AAA, v) TH Adadad 4= 244, 2 vi) A7 79 48 d#
(EGF) s miee] Aol shte] AA Axtet HEAA, Pdx1-448, NKX6-1-¢4d A dx Alxe] FHolx

Fd MG Az AL Hojxm

J
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[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

Se7he olg® AAl (% 59, 4% AR Bt WT 4 vk AL AT Aelth, Ay TRaAA,
Qad-y Wi AEE Sl A Holw shtel TGF-p AmAY A oAk BEHHT: 100 ol
Aol A, Qded-y ] AZE 319 FEA Ao shpe] W6F-p AEAY

WA 100 pM. 93 F 2 3z

AR JgAAG HEFHT: 10 M. dF FEHolA, AEA-FA UEn] Al 371¢] sEelA Aok slite]
TGF-B AZAY A= odAAL} HEFFrE: 200 nM, 300 nM, 400 nM, 500 nM, 600 nM, 700 nM, 800 nM, FE=
900 nM. ¥ F@dlA, d&ad-Fd WEH Axe 31719 =4 Aok s}l TGF-B *:?Ud? ﬁi =
AN} =Dk 2 uM, 3 pM, 4 uM, 5 uM, 6 gM, 7 pM, 8 pM, == 9 pM. ¥ FHAA, AEA-
A WEH AEE ]9 FRolA Holk dhute] T6F-B AsdY A= AAe HEET: 9.1 uM, 9.2 n
M, 9.3 uM, 9.4 uM, 9.5 uM, 9.6 uM, 9.7 uM, 9.8 uM == 9.9 uM. ¥ FAolA, AHA-UA Y&
H AlEE 31719 Fxold Hoj= el T6F-B Az AY A= AAAe HE=dk: 11 M, 12 pM, 13 pM,
14 pM, 15 pM, 16 pM, 17 pM, 18 pM, = 19 pM. &5 FddolA, davl-¢d WEd Ax= 54719
FEAA Aol she] TGF-B AEde A= AL HE5Hrk: 10.1 M, 10.2 uM, 10.3 pM, 10.4 ulM,
10.5 uM, 10.6 pM, 10.7 uM, 10.8 pM =¥ 10.9 uM.

5
rlr

AF FEAA, QAEU-FF HEH] AExE Fr]e FkoA Ed sE=2E *1‘23? AR BgA
AEZET: 0.1 pM - 10 pM. &5 FddoM, ded-%Ad WEH AZE 1 ple sXolAd A =28 A
SHE A2 A AESEAnt. dF FddelA, Jded-dd WEn AExe 6}714 Lol A sE2E
Nadd A2 AL JEHd: 0.2 pM, 0.3 pM, 0.4 uM, 0.5 M, 0.6 uM, 0.7 pM, 0.8 uM, =&
0.9 uM. &% FddolA, Jded-¢3 WEr] Axe 379 s&dA v 330 3282 iy 42 &4
At MEE: 1.1 pM, 1.2 uM, 1.3 M, 1.4 pM, 1.5 uM, 1.6 uM, 1.7 pM, 1.8 puM == 1.9 puM.

F FdEdelA, ded-g4d Uiy AExE 379 sRAdA Hd 28 Asdd AR SdAe HESHnh:
2 uM, 3 uM, 4 pM, 5 puM, 6 uM, 7 uM, 8 uM, =9 uM.

AF FAdelA, AEd-Fd Wi MEE 579 FxolA @A FvjolAl AAAS} HEFTH: 10 oM - 1
pM. A3 FddelA, JdEd-dAd Uy AlEs 100 nMA oA il gvjolAl AdAlAet HEHT. o
HogddelA, Qled-gAd e Alxs s sRoA dild gjvoebAl oAlAlet HFEh: 20 nM, 30
nM, 40 nM, 50 nM, 60 nM, 70 nM, 80 nM, T 90 nM. U¥ FH A, SEU-%A Y& NXE 879 =
LoA gwA g)vtolAl oA Al HEE Tk 110 nM, 120 nM, 130 nM, 140 nM, 150 nM, 160 nM, 170 nM, 180
M E= 190 oM. g F@dA, JdEed-Gd W] AlEZE s7]9 sEAdA @l gvtolAl AAA HE
#ch: 200 nM, 300 nM, 400 nM, 500 nM, 600 nM, 700 nM, 800 nM, =+ 900 nM.

AR FF oo A | Pdx1-%A, NKX6-1-%A, ol&d-9kA &P AEE 100 oM WA 100 pMe] x4 CFIR
AA A} FHHETE. dF FHAANA, Pdx1-¥4, NEX6-1-44, Jd€d-44 v Axe 3719 sXoA
CFTR A4S HZ==ck: 10 oM WA 10 uM.

AE FHo oA | Pdx1-¥A, NKX6-1-%A, Qd&Ed-%A WEH AXEE 100 nM WA 100 pMe] =
GlcNAcase AAe} HFHTE., AF FHd A, Pdx1-44, NKX6-1-44, Jded-4A4 vEn] Ax
Fxo) A 0-GlcNAcase AAe &%k 10 oM WA 10 uM.

AF TEelM, SC-B AE= A7) Pdx1-F, NKX6-1- °ké Aedd-FA HEn Axs, A
3= =24 stellAM, 1) A AR A B (TGF-B) Aode

Pox1-2, NKXG-10, Q14 o A% 5 4ol

% 7] PdxI-%4, NKX6-1-94, 1ER-4 i = =
F5E F A, A7 SC-B AlEE Al g/Es QAW & ZFelA GSIS keSS dERdTh. N TRl
o, GSIS W2 WA B AES] GSIS Whe

=
Y

O
s
2
o

A FEdolA, SC-B Axs Ha F Hojm AR Pdx1-%A, NKX6-1-%4, %é;r%—%“é W &2H]
SC-B MEZR EIAAA, oS W, Pdx1-%A, NKX6-1-%4, AEd-A Uiy NIE |) F2A

, g Az A, L ?Mi iii) g4 7]
rolAl AAAYG HEAAA, HolE UXF of the Pdx1-%A, NKX6-1-%4, &d -AA U&EH] Ax SC-8
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st 52 4 AL, 47 SC-B AlEE WA B AES GSIS WS T2 A
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st7] @AE EeteE, SC-B AEE S WS Aledr: Pdx1-94d
v Al2E5, AX S¢2H ) A BF IR B
ii) @—/ﬂ—/ﬁ = /\] S

A, NEX6-1-%4, S1&=3-

s ) S8 AEE gl
LA W GSIS HEe2 Wl B Al GST
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p‘g
rir
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A, 2 Je® iii) vE 7)vfolA] o
Hl AE T Aol dFo] SC-B MERC] A
AAY & RFelA GSIS wHg-S e
U ]— }\/\T;}-.

ol A | B AN ES 379 THAS E3eE, vt AEZEREE SC-8 AES AAEE IS A3
A & W5 £7] A¥EES Pdx1-9A4 #HA Ax Ax2 B3A7)= @A b) A7) Pdx1-9A #AE Ax
= B = id stell A1, 1) FGF sidE]|25-E 2] Hojx she] A4 A=}, ii) Ao

2 1i1) RA AsAE B= A<, 5 49 77 B¢ 55 de AFAA

= o g
a Mo

b
~
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i ox, ML o
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7] A% F A7) PG A AE AL Holw A¥e] NKG6-1-94 A Ax AEme wag fus
o] 37] Pdx1-%4 G Az AEe] Holm ARZ pdxl-FA, NKX6-1-%4 G Az AEz Faia7)= B
2, 7] NKX6-1-FA AT AF AIEE Pdxl 2 NKX6-15 ZEA7I= @A o) Pdx1-4¢A, NKX6-1-44 3
G Az AEE, AX Fe2EYS 208 240 SolA ) I6-p AEAY 42 A4, b) H A5AL 4
= 244, ¢ 4= o) Holk skt SHH AR JAAl, ii) RA AsAE Fw A, iii) y-AAHEA

AAA, B ovi) “71 X3 A% 1AF (BGF) s 25Ee] Aojx dhte] *é  Q1xkek, 5 WA 7 49 VIt
oF 3 Ay HFAIA Pdx1-¥4, NKX6-1-4A A Ax Ao AHojr Aol Pdx1-4Ad, NKX6-1, QQ&ET-¢
IR H]Eiéﬂ 232 frsteE FBo8 A7) Pdx1-%A4, NKX6-1-9A #HF HAx AxLe Holw dREs
Pdx1-%4), NKX6-1-F4), Q&d-oA &y NEg ZE3A7]E GAZA, A7) Pdx1-%4, NKX6-1, AE-%F
A U EH] AEE= Pdxl, NKX6-1, NKX2-2, Mafb, glis3, Surl, Kir6.2, Znt8, SLC2A1, SLC2A3 Z/w:= 1@%%
Fd, NEX6-1-974d, dEd-44 WEv AEE, AXE Se2HI3E FX38

2

A7l A 2 d) 7] Pdx1-2

Sl A, i) HAAS A oz B (TGF-B) AsdAYE A= AAA, ii) A TE2E A3
A, 2 Aoz iii) @ F)volal AlAlek, 7 WA 14 Do 77 &k 5 2# HEFAA 7] Pdxl-
G, NKX6-1-FA, Aded-Fd WEn Ax T Hoj d-9 SC-B Az Addd A Fredhs
H-d &N Al T Ao dFE SC-B AEE EIA7]E=
= = v

Yetdll= Al 45 el GSIS ®E

AR =l | E FPANELS 3179 dAS 35, e AEXRNYEH SC-B AES A= HES AEs
tioa) WY F Aol AY ws ATE Pdxl-9A J]ZP Nz AEZ BE3A71E A b) A7) Pdx1-%4 A
Z Mz AE Al : ol A, i) KGF, ii) Santl, ® A& iii) A5E2 RA®},
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G T Aol shube] Pdx1-Fd HF A AlEe] NKX6-1-FA A A
shS sk HAHos 7] Pdxl-F4d A A Al Aol AFS Pdx1-F4d, NKX6-1-%F
AR Ax AEE AT SR, A7) NKX6-1-Fd A Adx AZs Pdxl B ONKX6-1E HAAT]E
S ¢ 7] PAdx1-94, NKX6-1-94 #A7F dx AEES 1) AlkS AA 11, ii) T3, 2 4= iii) Santl,
iv) RA, v) XXI, 2 vi) WEtAEAT, 5 WX 7 4] 73F Bk 85 He] JEAA A7) Pdx1-44, NKX6-1-
g A Az Axe] Aol AR Pdx1-44d, NKX6-1, J&E--44 ulen] Axze] 23E friestes 44
o 7] Pdx1-4A, NKX6-1-44 7 Mx Alxe] Hojw AR5 Pdxl-44, NKX6-1-9A4, Jed-44d Ui
il AZRE 25 1% GARA, 7] Pdx1-FA, NKX6-1, 1el-Fd W] A= Pdxl, NKX6-1, NKX2-2,
Mafb, glis3, Surl, Kir6.2, Znt8, SLC2A1, SLC2A3 R/EE <l&eds WA E 9 2 d) A7) Pdx1-44,
NKX6-1-47d, 1&Ed-44 Lﬁfﬂl AEE, AE SU2HEE S8 24 dtellA, 1) AlkS AAA 11, ii)
13, B Jof& iii) 2ER-R2X[3E, 7 A 14 4] 713 Fek 5 He] HAEHAIA Pdx1-44, NKX6-1-44
lEd -2t U] Ao @015 Ao SC-B AlERO A Fus freste HgoR %71 del—%“é,
g A7 dARA, A7) SC-B AR

& UEhi= al.

Fl

0_1_4

olo S

Atz ow ) Pdx1-¥4d, NKX6-1-4A, -4 WEH Alxs 7] Pdx1-$4d, NKX6-1-4, d&=-¢A4
W Al 5 Ao o] SC-B AR Addd des Fshet S8 7IZE et AqE g A
AA FAEG. dAZQl Ager w g miA= A7le] & 4 H ofdo] & 5ol Bt
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R ZWAA, ARG BelE Pix-$H AF AE AL JUS AT 998 P-4y A9 4z A
EPUe P9 e Holx AR 94 &8k AXE PiI-%4 AY HE AXE ¥ f\]%lzi’%i, A% 5W
AA 23 A2 A AA, ii) FeE A 2 )

) Aol she] = dEEA r>P‘ﬂ“ﬂ(BMP) KRR =

12}, iii) AHol% sl SHH A& AA, iv) Hol= &hte] ]t (RA) K=

2 gL 9 ov) Aol shue] wuld FjvolAl C 2AAISt HFATI= w0l ofdl Aol AR A Ak
[e) Z =
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AL P A A2 AT BAE FEFORA $TD S Sn, W PP AT A2 ATE
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W8S dElE NKX6-1-94 A8 Az Ax JAas AT, dElE NKX6-1-94 A A
A N5 Pdx1-9A #A% Ax AEE Pdx1-%4, NKX6-1-%4 #AF Az xR
24, 42 54 del—%“é AT Mx AEE 1) FGF e 25E 9] A% shte] A4 AR, i)
Aol shihe] SHH A= A4, B HMelxom jii) RA AT AL A2 A} AEA7E T4 o8 Aot
ol Hojw shtel Pdx1-%A #% Ax AES] NKX6-1-9A4 A% A% Axze 232 fudtozsy $£59
& , A7) NKX6-1-9A4 #74 Ax AEE Pdxl 2 NKX6-1S A3},

>
bl e
> r_?t_l‘

o m
av)
rlo
o
av)
=
o
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AR SHlA, A UG dElE JER-d WER Ax fAdS A, ded Jdaed-dd vEn Ax
A2 Jd o] AHol= %1%'— Pdx1-44, NKX6-1-¥74d #d Hx AZE Pdx1-¢A, NKX6-1-¥743, d&ad-¥4
Ui MEE RHARoEM, o 5W Pdx1-%A, NKX6-1-94 A Az AEE ) 6F-p) Aadd 4=
AAl, ii) TH AEAY 42 D44, 2 deoz i) Hojx shtel SH A= A4, ii) RA AsAY 7
2 @A, 1) y-AadEA GAA, iv) R ovi) 29 4 AAHEGF) HEYRRE| Hojrm sl 4%
QAR THE TFORVE HEH Holw shiel Frhe B AE-H% Qs AEATE TP o8 Hojx
AR Pdx1-4, NKX6-1-4 g Mz AT Pdxl-%4, NKX6-1, #el-y En AEzel 2is 4=

gdo 2N F5E F Ui, 47] Pdx1-¥A, NKX6-1, ﬂ%a—%“é 1] AlEE Pdx1, NKX6-1, NKX2-2, Mafb,
glis3, Surl, Kir6.2, Znt8, SLC2A1, SLC2A3 H/EE <l

AR ZulelA, AAULE eldl S-p A Qe ATac welE S-p AE Qo Qe e Holxw
AX Pdx1-%A, NKX6-1-4A), Q1Ed-9A WEn] MEES SC-B AER BIAHo2H, o 59 Pdx1-%4
NKX6-1-904, -k iEE] AEES D) B208 44 QR BGF-B) AsAY A2 oA, i) @
sew Nedg Az 44, 2 AEH0R iii) A slteldl Al WA= gl 8]

< |

Y5 Pdx1-¥4, NKX6-1-44, QA&Ed-FAd uld] Al SC—B /‘ﬂ 29 AFAY AeS Frefomx
2 4 9l 7] SC-B MEE AlFEY ZH/EE AW GSIS ¥ YERdTh. AR FdoolA], GSIS ¥E
W

oo 4y 2 ox
fo 0 M1 =2

MAWE] SHele ol 7IAlE delsl AE(dE 59, SC-B AE) HES 238k who]|a =AY &0l 1o
A}, wlo|maENES Far|ed B FAH] ot U}O]ﬂii‘ﬂ‘g«] At o= T (E E9, Jahansouz
S, "Evolution of pB-Cell Replacement Therapy in Diabetes Mellitus: Islet Cell Transplantation"
Journal of Transplantation 2011, Volume 2011, Article ID 247959; Orive &, "Application of cell
encapsulation for controlled delivery of biological therapeutics", Advanced Drug Delivery Reviews
(2013), http://dx.doi.org/10.1016/j.addr.2013.07.009; Hernandez <&, "Microcapsules and microcarriers
for in situ cell delivery", Advanced Drug Delivery Reviews 2010;62:711-730; Murua &, "Cell

microencapsulation technology: Towards clinical application", Journal of Controlled Kelease 2008;

132:76-83; % Zanin %, "The development of encapsulated cell technologies as therapies for
neurological and sensory diseases", Journal of Controlled Release 2012; 160:3-13)°] 7]Aj= o] At}. =}
ojARIES vhFe WA oRE AFstd 4 vk, JAIAQl mlolARAEE SF UT|Ho|E wo i A
dEdele oz Tedel drolE ;oS Egdrh. tEdele v wEune FAshH, o= g4

Z 51 RGD Hd(etzr|d, & 2 fr AFE SYadEel=E Ze d7olE =
Egels 2EEE AT, AR P A, YHelE Fol: W], dF 5d Fud tEAde] 3
gasrdor 2y WUEE Zte FH BAE vlo|lazfes AT dF T, Lo E
Fol: WYY, oF 5 oladHolE &t XA o A FHol & 2HH -muA 5 A
gk, AR FddelA, vlolaRZES AW EgAlE o] &M EaHoR MPE AV|Yo|ER o] FojHt),
AN FAool A, whe|ARMEE nlo] AR E v AHS T 1 FH AAS TS A FdolA, v}
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P34820, Q29607, P12644, Q90752, 046576, P27539, P48969, Q26974, P07713, P91706, P91699, P27091,
042222, Q24735, P20863, 018828, P55106, Q9PTQ2, 014793, 008689, 042221, 018830, 018831, 018836,
035312, 042220, P43026, P43027, P43029, 095390, Q9R229, 093449, Q9Z1W4, QOBDWS, P43028, Q7Z4P5,
P50414, P17246, P54831, P04202, P01137, P09533, P18341, 019011, Q9Z1Y6, P07200, Q972217, 095393,
P55105, P30371, QO9MZE2, Q07258, Q96S42, P97737, AAA97415.1, NP—776788.1, NP—058824.1, EAL24001.1,
154y, NP—001009856.1, NP—032406.1, NP—999193.1, XP—519063.1, AAG17260.1, CAA40806.1, NP—
001009458.1, AAQ55808.1, AAK40341.1, AAP33019.1, AAK21265.1, AAC59738.1, CAI46003.1, B40905,
AAQ55811.1, AAK40342.1, XP—540364.1, P55102, AAQ55810.1, NP—990727.1, CAA51163.1, AAD50448.1,
JC4862, PN0504, BAB17600.1, AAH56742.1, BAB17596.1, CAG06183.1, CAG05339.1, BAB17601.1, CAB43091.1,
A36192, AAA49162.1, AAT42200.1, NP—789822.1, AAA59451.1, AAA59169.1, XP—541000.1, NP—990537.1, NP—
002184.1, AAC14187.1, AAP83319.1, AAA59170.1, BAB16973.1, AAM66766.1, WFPGBB, 1201278C, AAH30029.1,

CAA49326.1, XP—344131.1, AAH48845.1, XP—148966.3, 148235, B41398, AAH77857.1, AAB26863.1, 1706327A,
BAAB3804.1, NP—571143.1, CAGO0858.1, BAB17599.1, BAB17602.1, AAB61468.1, PNO505, PN0506, CAB43092.1,
BAB17598.1, BAA22570.1, BAB16972.1, BAC81672.1, BAA12694.1, BAA08494.1, B36192, (36192, BAB16971.1, NP
—034695.1, AAA49160.1, CAA62347.1, AAA49161.1, AAD30132.1, CAA58290.1, NP—005529.1, XP—522443.1,
AAM27448.1, XP—538247.1, AAD30133.1, AAC36741.1, AAH10404.1, NP—032408.1, AANO3682.1, XP—509161.1,
AAC32311.1, NP—651942.2, AAL51005.1, AAC39083.1, AAH85547.1, NP—571023.1, CAF94113.1, EAL29247.1,
AAW30007.1, AAH90232.1, A29619, NP—001007905.1, AAH73508.1, AAD02201.1, NP—999793.1, NP—990542.1,
AAF19841.1, AAC97488.1, AAC60038.1, NP 989197.1, NP—571434.1, EAL41229.1, AAT07302.1, CAI19472.1, NP
—031582.1, AAA40548.1, XP—535880.1, NP—037239.1, AAT72007.1, XP—418956.1, CAA41634.1, BAC30864.1,
CAA38850.1, CAB81657.2, CAA45018.1, CAA45019.1, BAC28247.1, NP—031581.1, NP—990479.1, NP—999820.1,
AAB27335.1, 545355, CAB82007.1, XP—534351.1, NP—058874.1, NP—031579.1, 1REW, AAB96785.1,
AAB46367.1, CAA05033.1, BAA89012.1, 1ES7, AAP20870.1, BAC24087.1, AAG09784.1, BAC06352.1, AAQ89234.1,
AAM27000.1, AAH30959.1, CAGO1491.1, NP—571435.1, 1REU, AAC60286.1, BAA24406.1, A36193, AAH55959.1,
AAH54647.1, AAH90689.1, CAG09422.1, BAD16743.1, NP—032134.1, XP—532179.1, AAB24876.1, AAH57702.1,
AAAB2616.1, CAA40222.1, CAB90273.2, XP—342592.1, XP—534896.1, XP—534462.1, 1LXI, XP—417496.1,
AAF34179.1, AAL73188.1, CAF96266.1, AAB34226.1, AAB33846.1, AAT12415.1, AA033819.1, AAT72008.1,
AAD38402.1, BAB68396.1, CAA45021.1, AAB27337.1, AAP69917.1, AAT12416.1, NP—571396.1, CAA53513.1,
AA0O33820.1, AAA48568.1, BAC02605.1, BAC02604.1, BAC02603.1, BAC02602.1, BAC02601.1, BAC02599.1,
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BAC02598.1, BAC02597.1, BAC02595.1, BAC02593.1, BAC02592.1, BAC02590.1, AAD28039.1, AAP74560.1,
AAB94786.1, NP—001483.2, XP—528195.1, NP—571417.1, NP—001001557.1, AAH43222.1, AAM33143.1,
CAG10381.1, BAA31132.1, [EAL39680.1, EAA12482.2, P34820, AAP88972.1, AAP74559.1, CAI16418.1,
AAD30538.1, XP—345502.1, NP—038554.1, CAG04089.1, CAD60936.2, NP—031584.1, B55452, AAC60285.1,
BAA06410.1, AAH52846.1, NP—031580.1, NP—036959.1, CAA45836.1, CAA45020.1, Q29607, AAB27336.1, XP—
547817.1, AAT12414.1, AAM54049.1, AAH78901.1, AA025745.1, NP—570912.1, XP—392194.1, AAD20829.1,
AACO7113.1, AAC61694.1, AAH60340.1, AAR97906.1, BAA32227.1, BAB68395.1, BAC02895.1, AAW51451.1,
AAF82188.1, XP—544189.1, NP—990568.1, BAC80211.1, AAW82620.1, AAF99597.1, NP—571062.1, CAC44179.1,
AABI7467.1, AAT99303.1, AAD28038.1, AAH52168.1, NP—001004122.1, CAA72733.1, NP—032133.2, XP—
394252.1, XP—224733.2, JHO801, AAP97721.1, NP—989669.1, S43296, P43029, A55452, AAH32495.1, XP—
542974.1, NP—032135.1, AAK30842.1, AAK27794.1, BAC30847.1, EAA12064.2, AAP97720.1, XP—525704.1
AATO7301.1, BADO7014.1, CAF94356.1, AAR27581.1, AAG13400.1, AAC60127.1, CAF92055.1, XP—540103.1
AA020895.1, CAF97447.1, AAS01764.1, BAD08319.1, CAA10268.1, NP—998140.1, AAR03824.1, AAS48405.1
AAS48403.1, AAK53545.1, AAK84666.1, XP—395420.1, AAK56941.1, AAC47555.1, AAR88255.1, FEAL33036.1
AAWA7740.1, AAW29442.1, NP—722813.1, AAR08901.1, AA015420.2, CAC59700.1, AAL26886.1, AAK71708.1
AAK71707.1, CAC51427.2, AAK67984.1, AAK67983.1, AAK28706.1, P07713, P91706, P91699, CAG02450.1
AAC47552.1, NP—005802.1, XP—343149.1, AW34055.1, XP—538221.1, AAR27580.1, XP—125935.3, AAF21633.1
AAF21630.1, AAD05267.1, Q9Z1W4, NP—031585.2, NP—571094.1, CAD43439.1, CAF99217.1, CAB63584.1, NP—
722840.1, CAE46407.1, XP—417667.1, BAC53989.1, BAB19659.1, AAM46922.1, AAA81169.1, AAK28707.1,
AAL05943.1, AAB17573.1, CAH25443.1, CAG10269.1, BAD16731.1, EAA00276.2, AAT07320.1, AAT07300.1,
AAN15037.1, CAH25442.1, AAK08152.2, 2009388A, AAR12161.1, CAG01961.1, CAB63656.1, CAD67714.1,
CAF94162.1, NP—477340.1, EAL24792.1, NP—001009428.1, AAB86686.1, AAT40572.1, AAT40571.1, AAT40569.1,
NP—033886.1, AAB49985.1, AAG39266.1, Q26974, AAC77461.1, AAC47262.1, BAC05509.1, NP—055297.1, XP—
546146.1, XP—525772.1, NP—060525.2, AAH33585.1, AAH69080.1, CAG12751.1, AAH74757.2, NP—034964.1, NP
—038639.1, 042221, AAF02773.1, NP—062024.1, AAR18244.1, AAR14343.1, XP—228285.2, AAT40573.1,
AAT94456.1, AAL35278.1, AAL35277.1, AAL17640.1, AACO8035.1, AAB86692.1, CAB40844.1, BAC38637.1,
BAB16046.1, AAN63522.1, NP—571041.1, AAB04986.2, AAC26791.1, AAB95254.1, BAA11835.1, AAR18246.1, XP—
538528.1, BAA31853.1, AAK18000.1, XP—420540.1, AAL35276.1, AAQ98602.1, CAE71944.1, AAW50585.1,
AAV63982.1, AAW29941.1, AAN87890.1, AAT40568.1, CAD57730.1, AAB81508.1, AAS00534.1, AAC59736.1,
BAB79498.1, AAA97392.1, AAP85526.1, NP—999600.2, NP—878293.1, BAC82629.1, CAC60268.1, CAG04919.1,
AAN10123.1, CAAO7707.1 AAK20912.1, AAR88254.1, CAC34629.1, AAL35275.1, AAD46997.1, AANO3842.1, NP—
571951.2, CAC50881.1, AAL99367.1, AAL49502.1, AAB71839.1, AAB65415.1, NP—624359.1, NP—990153.1,
AAF78069.1, AAK49790.1, NP—919367.2, NP—001192.1, XP—544948.1, AAQ18013.1, AAV38739.1, NP—
851298.1, CAA67685.1, AAT67171.1, AAT37502.1, AAD27804.1, AAN76665.1, BAC11909.1, XP—421648.1,
CAB63704.1, NP—037306.1, A55706, AAF02780.1, CAG09623.1, NP—067589.1, NP—035707.1, AAV30547.1,
AAP49817.1, BAC77407.1, AAL87199.1, CAGO7172.1, B36193, CAA33024.1, NP—001009400.1, AAP36538.1, XP—
512687.1, XP—510080.1, AAHO05513.1, 1KTZ, AAH14690.1, AAA31526.1.

BEoR mE sht o4 vE B AE 4% A4 @A, Hol® shiel dxd-4u, Wi A mE o

Al Ao SC-B AlERe] E3E FED F e Aol TaF-B A Z 25 A A= EdolA
ZIAE B, 2w, R 7B ASE g e Aer 1

ki
gﬂt

TGF-B 2HF-E 9] 43 A2 HAH e e A, TGF-B o ALY
BH A4 Qe dENl AS Eg3Th. gof "dEW A"S Bl shghrt. o Al AQ1
MEIR AS] HELe m3 FI) HE 2009/0155218 ('218 FH. A MGAEME: 124 JJAHETE. HEH A9
ThE H-AGAQ o= 1218 TR MG e 2-1604 AT E I, NEN AS QA s k] u]-A g
Al o= 1218 TR AMGAENE:133-340A AFTHECE. LF FEHANA, TGF-B AL ZFE HF
A= 1218 FHO AAAHME: 17 Hol® 30%, HE 40%, A% 50%, HOE 60%, HE 70%, Hol%
80%, A= 90%, HoJ® 95%, i HoJE 99%, = 1 %231 HUS ofujwal IS zt= ZyHElo|=E ¥
Eiid=

!
ol
4
)
A
i
)
Y
ot
i)
2 A
0
°
o,
iz
-
ﬂi

AR FAANA, TGF-B AR 2T 4G QA AF Boh AR 8 (GFS) LIP. Bol "GFE' L
GDFsel whl W fmAlE TEATH GOFS Felfelelel NS ulelsl olgrbsalth AR FAA6IA,
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TGF-B srojsie| 2o A QA= QIzh GDF8 Zeffetol= N (423 49 EAX10880)9F #Hoj&=
30%, Hol% 40%, Aol 50%, HoJ:= 60%, Hol:® 70%, Hol:® 80%, Hol® 90%, HolE 95%, Ei= Hol=
99%, Hi= 11 23 e A opplieat NSz FEREC|EE 2AdY

A TN, TGF-B FFoAEH R E ] A AAE GDF8, <& B9, 4% ®3 I 11 (F1) < 23
s wEE A AAES I GF11Y] FeFElels Ade HustelA] ol8rbssitt. A P oA,
TGF-B srofafdel 2yele] g Qlabe RIZF GDF1L Fejfietel= M (FAAR23) 5 AAF21630) ¢ # ol %=
30%, Hol% 40%, Aol 50%, o= 60%, mit 70%, HolE 80%, HolE 90%, HolE 95%, EE Holw

90, i 11 Zv BAF ohv:et NAL 2E FeleeltE EFAr,

ofw FEdelA, EolA JiAE R, 2AEE, R 7IES T6F-B iRy 2iEe Aol shte] A% 4
S Ao et

HF

-

AR FHdol A, TGF-B s U ZRE ] Hox e A4 QAE T6F-B o U 25E ] o= 3
o] A QAE Bete AARZ diAE 4 v, T6F-8 wHIAEE R FHe Holx e 44 xE =
sl Al Zel AAE, vAed oz §7]E E3ksich: IDE1 2 IDE2

E AR SHLe B AX AL AARA [GF-8 AZAY AR JgAA e | #I Aotk dEow
= 3l ol e B AlE AE JdAe A, AHolx oPLM AEA-Ask, WEH] HE T 2R ATA
o] SC-B MER9 E3E FET & e Ao 16r-8 AsAY A2 AAAE EdoA 71" U, =24
5, 4 7EdA AMSE F E Aom ugHEn. o FddeA, 2ol JAE By, 245, 4 7 EE
TGF-B A A2 AAAE A9 st

Aol A, T6F-B Aodd A=E TGF-B &4 3 1 7IvtelAl (IGF-B RI) AEdE-ES Eghgirt.

g A2 AAAE ALKS JAA 1T (CAS 446859-33-2, TGF-B RI 7|ufolA <9
ATP-73 4% A, RepSoxZ%E &AE, IUP C ®: 2-[5-(6-E9 g d-2-Y)-1H-9 &} =-4-9 ]-1,5-} = H Fd
S z3ETh, AR TN, IGF-8 A5 AL AR AAAE AlkS JAA 119 A B8 F=F o).

A PN, Al AAAl 119 AR = A= A 19 sste (2 dAE oz dgso] gle v
= 53] FH No. 2012/0021519914 7174 ) o]},
AN TR A, TF- AL AR AAAE T6F-B F&A AAA (W= 53 TR No. 2010/0267731] 4]

7)otk AR FAA, TGF-B AEHE AR AAAE ALK JAA (= B3I T W
2009/0186076 = 2007/014237691 4 7A€ )& X s},

A RN, TGF- 13 *id% AR AAA= A 83-010]tk. AN FEdel A, TeF-B AsdE F= A
A 83-01°] ofytt. AR FRAdelA, oA VA" 2dE 2 YH2 A 83-015 Al g
E} o)

A5 ? el A, TGF-B Az d= A

AR FH oA, TGF-B A3 1% A2 gAAE SB 4315420]
= AdoA, EAoA 7NAE =AE 2 S SB 4315425 A&},

SB 4315427} ofyt}. &

%J

AR FEF o A, TGF- [3 ZAY AR JAAE D 44760|cF. A
D 2w

Az TR, TGF-B Aodd 4= Al
447601 ot} AF- FddelM, EolM TIAE A= R U2

44765 A gt

D
f?ioﬂow TGF-B ANEAE AR oA

o FHd oA, TGF-B 413 1% AR AAI= GV 788388¢]th. A - =

A= G 788388¢] ofth. A% FEdolA], EoA] 7]AE 2AE D uEE G 788388 A9 g}

A e, T6F-B Aledd AR AlAl= LY 364947010, A5 & 1 W 16F-B Aedd 4= oAl
A= et

0—] =4 =
not LY 3649470] o}yt}. AF P oA, EoA 71A4d AL = WHEE LY 3649475 A 9] 3
A,

AR FHA oA, TGF-B AEHdL A2 A= LY 5802760]tF. X F&doA, TGF-B A3HY A2 I
A= LY 5802767} ofUth. UF &0 A 7AE 2AAE D LS LY 5802768 A9 st}
AR T A, TGF-B Az dg AR AA= SB 5253340|t). dF TG, TGF-B Asdd A= A
A= SB 52533471 ofUtl, AF FEHA A, EdoA 7AlE RAHAE L BFHE SB 5253348 A9},

G A2 oAAE SB 50512409] Hdo A, TGF-B AEdE A= oA

11
mQ
g T
—H

A TR, TeF-B AZHE 7 =3
A= SB 5051247} ot AR el A, B rAE 224 % 2 W2 SB 5051248 A <] gy,
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[0418]
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[0423]
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[0425]

[0426]

[0427]

AH FEdel A, TGF-8 Aeded A2 AAAE SD 2080|th. AF F+d] W TGF- 13 ﬂiﬁ% AR A A
= SD 2087} oy}, dH 4+ Qo)A 7)1 AE FAE 9w

A5 el TaF-B Al

3 AA= GV 66040]t). A FEAA, TGF-B AlsdY A2 A
= GW 66047} oy, d¥ +3

3]
oA, EolA 7AE 2AHE E H2 GV 66045 A9 g},

JE
AR oA TGF-B AzdAY AR AAE GV 7883880|th. UK %L Ao A, TGF-B Az AL AR oA
A= GV 7883887} ofUth. UF FHdolA, EolA 7Ald 2AE E W2 G 7838383% A< gttt.

714 1A el FRoRRH, sl Y suderiE 52 vk LY-364947, SB-
525334, SD-208, % SB-505124 (Sigma, P.0. Box 14508, St. Louis, Mo., 63178-9916Z%-E] o|&7}%);
616452 % 616453 (Calbiochem (EMD Chemicals, Inc.), 480 S. Democrat Road, Gibbstown, N.J., 08027=2%-F
o] 8715 ); GW788388 % GW6604 (GlaxoSmithKline, 980 Great West Road, Brentford, Middlesex, TW8 9GS,
United KingdomZ%-E] ©]&7}%5); LY580276 (Lilly Research, Indianapolis, Ind. 462852%-E] o]&7}%); %
SM16 (Biogen Idec, P.0. Box 14627, 5000 Davis Drive, Research Triangle Park, N.C., 27709-4627=2%-E o]
|7Fs).

BOAUE SRS AT A% AARA N Asd Aze @A S| @
- A g, Aol shtel ed-A, U A EE e A7
= gole] W AEAS A= BPAE BQlA AA8 P

Qr LH oA, WINT Az AdY A2 A= CHIR9021-S 2 &stt), g L oA, Wl Azdg A=z &
W o = =

AT CHIR990219] =4, <& W, CHIR90219] ¢, o]& &4, Eg|sto|=z IR ebo|= (HIR90219] 3}

olmRFRI|E da E?&‘&E} A FRA, NT ﬁiﬁ% B2 A Wnt3a AT @S 23

o AR P, INT AEAY A2 FAE Fead FHEL el 3 (GSK3) JAAE g},
A

dAl & el GSK3 AAA=, H = ¥33iv: 3F8, 1070722, AR-A 014418, BIO, H}o]Q -olAES:
41, FRATide, 10Z-3|Wlydo]al, AoFR1-3' %4, 219k, 1803, L803-mts, =& ZFEUlo]E, NSC 693868,
SB 216763, SB 415286, TC-G 24, TCS 2002, TCS 21311, TWS 119, % o]% & 919l A ] fFAMA] wE FEA.
of| TR, BN A W, 2B, 9 7EE W AE5AY A2 TS A2 @),

Yol AE HF S (FGF) AYe

w2
EEM

WA e B AL 4% AREA G Az 44 e ol #@ solth, wEow
E st ol BE B AE 4% st @A, Aolw shtel QEw-AAL, el AE = e AT
Aol SC-p AEZe] RohE FE 5 A dole] FoF AU RaE e A% A BUAA A48 B, ®
%, L EdA AR F i Aow adgt oW PR, RUoA AR Pd, 24E, 2 YE
= RGF SR 2R A s Al g,

A FH o)A, FGF sfde] ZEE e = °1£ shube]l A A= ARRALAE A A (KGFE 23k,
KGFe] ZeE|getol= MEe @AVl A o] &7kssltt. A FddelA], FGF b2 5] 44 Axe= <l

KGF ZE|getel= AE (FAAL AAB21431)9} Hol& 30%, HAoJE 40%, Hol%E 50%, HoE 60%, = o]
T 70%, Hol% 80%, Zolm 90%, Aol% 95%, EE Hojw 99%, HE 1 27 YT ofmwal IS k= Z

A5 FA A, FGF D22 RE] Holx 3shte] A4 A= FGR2E E%it‘r FGF24 ZgEtol= A4E
S AT A ol g7bsEtth. R T, FGF e 2RE 9] A AxE QI3 FGR2 el = M
(FrAAes 9 NP_001997) ¢t Ao 30%, Aol% 40%, Aol% 50%, Zol% 60%, x4o1t 70%, Hol% 80%,
ol 90%, ZHoj% 95%, EE Ho]E 99%, W I 23 FYE oju:mAt DS ZHelol =g x93
o},

AR Fd oA, FGF s ZRE e Hojx s}l g4 Axb= FGF8BE E33trh. FGR8BY] Z 2| Elol= 4
e FHsbA ol grbEsttt. AR FEdeA, FGF HEe 2R A4 AR A% FGR8B 2| Eto]= A
Q (FAASE = AAB40954) 9F Aol% 30%, HolE 40%, Hol%E 50%, Zol% 60%, Hol%E 70%, Zol% 80%
Zolm 90%, HolXm 95%, W HojE 99%, L I 23 FUI olm|nAt HEE Ze ZEHElol=E x93
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=

AX oA, FGF ide2HE 2] Hojx ste] A% ¢lx+= FGF10S E33t}l. FGF102] Z]Elo]= A
g2 ATV A o] &Tbssttr. AR FEdA, FGF sE B2 REH ] A4 X A7F FGF10 ZEElol= A
o (FAxeE 9 CAGL6489)8F A o= 30%, Zol%E 40%, A% 50%, Zol% 60%, A% 70%, Hol%E 80%,
Aol% 90%, Hol%E 95%, L Holk 99%, EE 1 23 U3 ofnnAt AES ztE= ZFele=g ¥t
=

A5 FEAo A, FGF L ZHE 9 Hojx shte] AJ4 X+ FGF21S X33l FGF219] ZERO|= A
g2 &dvtelAl 137}%oﬁ4 dF FPdolA], FGF L ZFEo 7 QA= Q1ZF FGF21 ZE|fElol= A
g (FAAL = AAQR9Y444. 1) HolE 30%, HolE 40%, Hol% 50%, = o]

80%, A% 90%,

sy
= a
Aol'E 56, i AOIE 096, E 0 23} BUT opulndt AAE AE FeHotE E

Z 9y B4 BIP) A5G F2Z oA

AUES SRe B AL 4% AARA BP AFAD 2 A §Eol #a olth, BP Axdw

3
el v

HqBEAY TGF-8 - #daolt} (Sebald %5 Biol. Chem. 385:697-710, 2004). Over 20 3

E BWP 7=+ 3709 FEglo] thE 53 11 (BMPRII, ActRIIa, 2 ActRIIb) ¥ Hol® 3709 &3 1 (ALK2,
ALK3, = ALK6) =&Ao 2ls] A", oA gt=s 84 slElgne 2HS Fx8a, ojAe, dAH

S 2-24% #9
o}, dAdshe

3t7] 98 BMP-9+34 (BR-) SMAD &37] (SMADs 1, 5, % 8)Z <l4k3lait}. w3l BWP 415 SMAD-5§ W4
_]

84 AR/EALA At §3 1 S84 AY/Ed0n AdAS AUHFES
G 1 SeAE TR A5 A9S T3 2085 A, co-SMADSS] BatAlol A 3] AHE

J?' 1-
oX

i

o2 AEW &¥7] oZdd MAPK p38E €/dstd 4 Utk (Nohe & Cell Signal 16:291-299, 2004). 7}&-7d
A

BMP ZA&kA] oAt

WEoR EE st olge] B B AL A% AAs W, Aol shbel Aad-4a, U AL
Aol AFAe] S0

=] Z X B Ui] 7]Eoﬂ/§1 /\]__Q_El

H, 2="o=,

wdolM A B, 24w, B 7IE

A A delA,

DM-31892 % FA| &

A Lo A, BIP AEdY FAZ A= LN 1931892 FAMA Ei= FEA, o
Feb=, &1, odzHE=, EE%

LDN193189 3fo] ==& = e}o]

o)

&) 5 (SHH) 3

S REEE R

i ol

=2, sed, a9, 3 Eeads giie Ao od BWP Az Y-S Agei

B AlERS H3=2 F28 5 U= d99 BIP AZHE A2 JAAE B 717
AoR u#HETh, EdolA 7AlE JJe ZH o'l FE oA,
BUP Aade A2 oAdAAZ A2},

BIP A& dg A= A A= LDN 193189 (LDN193189, 1062368-24-4, LDN-193189, DM 3189,
, TUPAC : 4-[6-(4-¥H g7 -1-do D)y g=E=[1,5-al 9 d-3-L 1A =2)S L33},

= EW, LDN 1931899 4
Arekes G, A5 e, LN 193189¢] #=Al (& S, 9)&
5z 3}3]

A5 FAdolA], BIP AEdE A2 dAA= 2 19 sES 23t (v 53] FH No. 2011/0053930).
1/7

XY F=

A5 A A, SHH MEAY F2 AAAl= Sant1S FE3Ch, A FH A, SHH Aadd B2 A4l
£ SANT2E gttt A FddelA, SHH Aladg A2 AAA = SANT3S Egstcl, A5 F&dolA, SHH
Nodd A2 AAAlE SANT4E Zshstth. 4 FdddA], SHE Asdg A2 A= Curbl414S
F33, dB PN, SHH AEZAY A7 AAAE T2A2FUS EFIT. A5 FEo)A, SHH AEA
g A2 gAAE Ergds ¥, AR FHAo)A, SHH AEHY A2 AAAlE AY99448 ¥ gk, o
5 oA, SHH AadYg A2 JAAE Edvegss 23, A5 oA, SHH AZdY HZ A
A= 33E A EE FFE B (1= T/ HE 2004/0060568¢1 4 MAR)E e, UB T oA, SHH Al
SHE AR AAAE v5 I WM& 2006/02763910 4 AMAIE vkel 2ol HAF MY (dF EYH, AlolE
27 Ty 279 FEAD W R 85t AHZolE dnRo)=E EFeE. ofH FE oA, A
AAE B, 2AE, 2 7)|EE SHH AsAdd A2 JAAS A9},
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[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

A} SC-p AR

=
e, B 7IEAAM AMEE 5 Sl ler 1

AR FE oA, HE A AT AL 2482 gE A AsAde] SAAS £3E. dF FE oA, RA
AZAY A2 AL dEeits 233, AR T, RA AZAY A2 SAAE dE et 584
ZALAS T3, A HA HE A 284 FeAE, HAR R 7|2 Eesigk: (D 1530, AM 580,

TINPB, CD 437, Ch 55, BMS 961, AC 261066, AC 55649, AM 80, BMS 753, E}x}=cEl, ojt}Zal, 2 (D 2314.

C
AR Ao, et AT 2ARAS it AEAR AAAS TFATE. AR FHeo A,
el At Az A= A A = DEAB (TUPAC g
2-[2-(t) o o}r) ) o HA] -3~ 2 322 zotujsto] =) & Tgeith, AR FAeolA, Yt e
A oA DEABS] FAMA] H 3

i
2
i\
=

%
o ool A, dElwmat Asdd AR AAALE e A 82 AdIAE s, I3 T, @
it 84 d@dAe s 283 (B)-4-[2-(5,6-U3lo] =25, 5-t W g -8-u d -2~ T &l U ) ol el d ]
Wik, (E)-4-[[(5,6-t]3lo| =2-5,5- e -8-gd o el ) -2-vf =&l d Jo el d [l =4k, (E)-4-[2-[5,6-1] 3}
ol=2-5,5-tiWE-g-(2-yzdald)-2- = eald | ed |-z, 2 (E)-4-[2-[5,6-t]to] =25, 5-T] & -
-(4-WEAH )2~z gAd e d A4, A7 FdAolA, dEA 84 AFgA= sE e
BMS 195614 (CAS# 253310 W] 42-8), ER 50891 (CAS# 187400-85-7), BMS 493 (CAS# 170355-78-9), CD 2665
(CAS# 170355-78-9), LE 135 (CAS# 155877-83-1), BMS 453 (CAS # 166977-43-1), = MM 11253 (CAS#

345952-44-5).
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712 3t B o AEE, yFEFos, FEE o AHE, ofZg Ao}
AFstE PKC 44, vAger, 3718 23
= Sy o)l tE B AE As Axet A, Ao L
o] SC-B AERY £3E AT & 3= Jdoo @A F)volA ¢ AT Edel A JAE W, 2AE,
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olA, PKC &A= & I 7t

byl Ak, AlolFRERdsE UgFEEsE AW 4IE

Atel a2 gsly v EEstE At a2, AljFRee
2rxagstd tFExstE Al AuolE| Alo]|Z 2 2 3ksly
#atE EE2sE AU FAF0E | Alo|ZF eI e sty ud s

SE, DAG FEAl, o]k o=, SEIEST V, ayreiad, ojgZed, QUAAE, U=
ol ME 7lvkolA]l AAA, AfolHE 4 Ak 18 (FGF-18), d&d A
A (WIPO 578 & W0/2013/07128200 4 71A1%). L3 F& oA, B
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[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

S=50dl 10-2341674

-7, BE|9A~EE-8 B Q~EE-9 HE$Q~EE-10, B9 AEE-11, BEoAeE-12, HE e ~EE-13,
B ~EE-14, B ~ElEl-15, B ~etel-16, B AEHE-17, i HIQ ~EE-18. oWl & o
A, el A" U, 2AE, 2 7|EE 9E JlvelA ¢ E4AE AL g.
¥ —AZEEA] A A

2 AANES SHE B AX AS JAAEA y-AAHEA AAA L] &Eol T
ool tE B AE A A, Hojx shtel QlEd-AA, UlEY] AE ®
AELZe 38 F= A= gl y-AIEEA] AATE EdolA A
AREE e BeR aEn. FES y-AIdEA gAAE TAE ATk 4R TN, y-AadY
EAl dAAlE XIS Eehaith, A FdA oA, y-AZzeA] dAAl= DAPTE Egatt). F7he] oA]Fel
y-AlZEEA AAAE, HAGA R, s7|E x2S y-AAYEA AAA (s 53 WHE 7,049,296,
8,481,499, 8,501,813, @ WIPO 37§ W3 W0/2013/052700014 71AE). oW Fa oA, Edorx 7jA = W
H, 2AE, 2 7EE y-AadEA dAAE ATt

=

oltEo® T gy
azel AgAle] SC-8

, e, B 7IECA

% frosal
BN

1z

)

Pl 2P Jsdg P2 2y

=
= A SEe B AE ds

AARA A 22 AsdY A2 A9 §xo] #et Blojt}, v
O Ei= sht ol tE B AE A dAet @, Aol she] dEdl-dAd WEn AE s 39
AAle] SC-B AERe] Z3E FET e doe A ZER ASAdYE AR SPAT LM ZTA
1, 24e, 2 71EAdA AME g e AeR agEn. ZdolA ViAE dele] el o FE
A, BdellA AAE B, 2R, B VIEs ] SEE SAY AR GAAE At EddA 71A]
Hoqdole] Sue] of'l FddelA, el JiAlE ¥, 2AdE, R 7IES 2ol ZIAE T3 B 139

FAHIE A9 gt

AR FHAoAM, A TR AZAY P2 FHALE Egolo]eER2Y (T3)E T3, dF Fd o
A, A ZER AEAY A2 S 139 fAH B FEAE £33, 139 dAH FARE, A
AdHoR 715 Eshstty: A9y @ v-dea 4 AR YA, TR A9 2-8A4-6C-1, GC-24,4-3l°0| =5
Al-PCB 106, MB0O7811, MB07344,3,5-t]o}o] @ wEfo] & 2w &4k (DITPA); A& TR-B ZH&A] GC-1; 3-°}o] L
LZEfo]Zoldl (T(DAM) ¥ 3,3',5-Eg|olo] L EEle] ZoPH EAL (Triac) (Z2E E]FA (T(4)9] AETA Al
5); KB-2115 2 KB-141; E}o]&o}wl; SKF L-94901; DIBIT; 3'-AC-T2; HIEzg}o}lo]Q wElo]ZolAEAL (HE}t
c) @ Egolo] Q EElo] ZoFA EAL (Triac) (B]EAl [T4] ¥ Egolo] o2 [T3] &Eld Al&9] 2tsld &
oln| -3} W 7B AsE E)), 3,3',5 '-EfololeRE R (rT3) (T4 ¥ T3 goe=3ts %E3), 3,3'-4
ool Q EE]R W (3,3'-T2) 2 3,5-T]clo] QL EE =Y (T2) (T4, T3, @ rI3 &R0 32 E3)), @ 3-olo]o %
Elo] Zo}wl (TIAM) 2 Elo]Zo}dl (TOAM) (T4 2 T3 22 ex=3 9 olujl @783 Fa)), v oflg
TH F24 §AHA, o7 3,5,3'-Egolo] S EEle] 2 =29 24 (Triprop), 3,5-THER-3-3 gt} =-1-E| &
W (L-940901), N-[3,5-tiHl€-4-(4'-3}o| =2 A]-3'~o]| 22 2 A 5 A] -3 d |-54H2F (OGS 23425), 3,5-tjwE
—4-[(4'-3fo] =EA]-3 —0] A Z 2 AW A )-F| 5 A] [obH EAF (GC-1), 3,5-UFE2-4-[(4-3}o]| == A]-3-0] ~Z 27
HxADH D oA EA (KB-141), 2 3,5-t]olo] @ EElo] 2 2 3|24k (DITPA).

AR oA, 7Ht

2 (dEs &9, gH
AR LA oA, A T2E AZAY AR FXA = ool ERY ZXAE (U5 53 WE 7,163,9189
A 71718 el

A mead Adedd du A= 139 dyoke Be A e, o7ad 4 A =
A

| == 1-3,5,3',5 —EHEZolol e wEl2y) S £33

2o

A2 = A EGF AE el =5 e 474 1Ae] &%

B AME AL A F, Aol shuhe] QlEd-AAF, UH]
e FEd 4 & EGF |2 RE 9 Ao 43 A/t el
o7 pHAY. gF PN, EGF ALYz EEe A
Aate HEHAEHS 33T, AR FHAo A, EGF Wl 2HE e Hojx drte] A% oake EFE
t J 4 o|E7}
ZEEHe A AR, vT 535 WE 7,084,24690 4 AR wie} o],
ZEHEtol= Aol s Holk 90% ol At TAAE
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[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

SS=50l 10-2341674

weE E3 49 A4 Fedeelsg TPt 9% FAelN, IF AuesrEe] 43 A, MR 5
& w5 8.207,551004 AAE Bl Dol BGF -8 difele e S8 S B B3E 2
. A% FHeA, BF ARG 2 Ao shie]l 43 At BF AdLel AsAY F2E B4
S AAE AT 9 reel, BF AU YHS 4 A BRE BY ATEE Efw.
ofw TAdolA, welolA AAE W, 2AE, L JEE B AARTE 4 ARE AL,

e 7]upopa] o))

BONUEe SWe B AE A% AARA WA Aol oAlAle S #a Aolth, WEow Ei )
£ B AE A% QA WA, Aol® shhe] A%-AA, Y] AE m= R0 AFAe] SC-B AER
BEE FEY 5 o oo @ el oA RelA AR g, 24E, 2 =4 Agd
S grks gio] aeEn

QR PRI, Bl Foll AL 2BeRATAL T, A TGN, B oA o
AAE 2ehy R T :

d
o fAHAE EIFT. 2R AZHE AAAR] FAM =, BlAIgE o w | Vs £
SHCh: Ro-31-8220, H]~lEH @ olv= (Bis) sh5hE, 10'-{5-[(AIFAIZtR ) otn] = ]-2-v € }-5 d o}n] =7}
RI»El9-2 2y, xelE=2a (Fa, o& EW, Lopez et al., "Staurosporine-derived inhibitors
broaden the scope of analog-sensitive kinase technology", J. Am. Chem. Soc. 2013; 135(48):18153-
18159), %, cgp41251.

Q% Faaol A, B svelal oAAlE PRCB el oAlAlelt, &
7] & EE av)eh e HEEel FEA, A Bt Wge 2

Pase

-...

_ELn:

TRl A, wud Aol oA AlE
KCEBe) ol alAolc:

fr o

IPEN

N

A5 FHdoA, PKCR O JAAI= 7] Fx2 Ev 7)ot 22 sEE FEA, A e HYS e
GSK-2 3}g+&E-olt}:

MER, wARHoR,

21y o]
Hl*ﬂ%%‘%‘ﬂﬂﬂﬂlc H, H a9l Esgddgolne [[], sloleadaz

WY EE AR SR

QR TR, PRCe] AL ]2
3712 Tk waclEdRols |
ghol=, i FEA, FAA EE WE. QY Ao, 7] fEA E
Aug gEe fAAe] FEA e ugony Hg:
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S=50dl 10-2341674

CHy NHy

S
y
N'/CHJ
[0465] /
[0466] AN FEdelA, PKC AAAIE Friestoldlle]al, Ex shr]eh 22 setEe] FEAl, AR e MEolt:
o o oh

[0467] OH o} OH

[0468] SIS

[0469]

[0470] oA A W, 2AE, 2 7Ex dWld Jola] JAAE A9},

[0471] Arw 2dEF (CFTR) A4

[0472] A Qs IAREA CFTR JAAS] &= &g oty d=o2 EE st o]itd
A, Aol® shte] QlEw-AAE, WY AlE e 15le] "AFAe] SC-8 MER
olo] (FIR 9AlAlE B 71AE 9, 2AE, 2 7|EdA 28" ¢ Je

[0473] sz Al o] 87bsstth. Al H Q1 C(FIR JAA =, vAgd oz 3

[¢]
-

PA2 &A #ﬁ d dAA (= F) HE 2007/00781110014 /HAIE), dto] Ealatel =
E3] W3 7,888,33200 A4 /MAE), 2 CFTR AAIA] (WIPO Z7] ®#3 §0/2008/121877
seHE ( ﬂ] 7] MZE 2008/0269206 oA 7MAIE). dF FHdA], CFTR A
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[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]
[0483]

[0484]

SS=50dl 10-2341674

£ 24l sol=gxtole Z1F-dH4 C(FIR JAAES ¥33ht. 95 F3do]A, (FIR 2AAE Gly-HI01S
Z3ET. AR T, (FIR IAAE Gly-H101 F%4 T SARHE T3 (Fa, 98 59,
Muanprasat et al., "Discovery of Glyciine Hydrazide 7]&-#4] CFTR Inhibitors", J. Gen. PHysiol 2004;
124(2):125-137). o® Fddfol A, ZolA /MAE B, 2AE, Z 7|Ex (FIR AAAE AL,

O0-GlcNAcase <AA]
ARG FHe B AE Ag AAZA 0-GlcNAcase JAA2] &xo w3 Ao|r}. o=
ool tE B AlE A A 3, Aok st QlEad-AE, UliEH] Alx e 2R dTAe] SC-8
A= A9 0-GlcNAcase SAIAI= EolA 714" BH, 24 L
£d F e Aor ayHArt. EdoA AMSEHE FES 0-GlcNAcase AAl= w7t Al o] &7 s3ttt. 4
1

AR 0-GlcNAcase AAIAlE, HAgH o= | 3171& st Fid FE|IAIToA dAA (i, «d& &
W, WIPO &7 W& W0/2013/169576 2 W0/2013/166654), @ A&zl ZFglmA|tfolA] AAA (Fa, 42 54,

WIPO 7] W= W0/2013/000084 = W0/2013/000085). AH- F&Hdo A, 0-GlcNAcase A A|+= Thiamet G
gairt, ojw T oA, EdolA AR B, ZAE, D J|EE 0-GlcNAcase FAAS A9 ir}.

cdlE =9, Aole syl el iEn A B O] dAle #3kE
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AEe] Bty F wms e AdgAle ke SC-B AR el ols) Agakel SC-B Al A, o
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)
e

Q- FHANA, WS EGEO] FohE Holw shuel p AL 4% A9 FEE, Bl A vkg gol
Aol shbel dadl-opy U AE Ee e AFAE fuste] SC-B AER ATV N R
gl

A FHooa], B 2HEL 579 Aok sty B AX s XY wEE xSheit: ¢ 25 nM WA 10
==t 5 M WA 50 oM, T+ 2F 50 nM WA 100 nM, F=X= 9F 100 nM WA 200 nM, == 2F 200 nM to
t 1 pM, == 21 pM WA 2 um, == 2F 2 pM WA 5 um, == oF 5719

FoEAeN, 2AEE Be EFE2 719 Hojk st B AE s AR wREE EFIT: AHol=
570¢] nM, Ao ¢F 7 nM, HoJx 2F 10 nM, HoJx ¢F 12 nM, HoJx oF 15 nM, Ao ¢
o]

- b
20 nM, Aol= oF 25 nM, HoJ% ¢F 30 nM, A% <F 35 nM, Holx= <F 40 nM, A
50 nM, AHoJ= 2k 100 nM & Hol%= 2F 200 nM, ¥ Hoj= °F 300 nM EE ZHojE oF 400 nM & # o
oF 500 nM FE& 500 nM Z3}, T 499 H4 10 HX] 500 oM E= Y9 A4 5 WA 50 oM, =& Y9
A 50 WA 100 M, F=E 999 A4 100 nM WA 200 nM FEE ool A4 200 nM WA 500 nM. L
FAAeAN, 2HE e TFES 7)Y Aok st B AE s Y] sE xS Aojx ¢F 0.1
M, = FHolx ok 0.2 pM, B Hojk oF 0.3 pM, X Hol%w oF 0.4 pM, X Holx ¢k 0.5 M, &
= Aojx °oF 1 ulM, Holk o 1.5 uM, Aol%= oF 2 uM, Aol% °F 2.5 ul, Holk 2 3 uM, #Hojk °F
3.5 uM, Holx oF 4 uM, Hojx oF 4.5 uM, Hojx= <F 5719 uM, HE °F 6 uM, HoJ&= oF 7 uM, Ao
= 98 M, Hoj% ¢ 9 pM, TE Hojx ok 10 pM, X 10 pM 23, =+ 999 A 0.1 HA 0.5 M

fo 1 12 19 1o o

E glelel g4 o 0.5 WA 10 i E Qlelel A4 0.1 WA 10 i, E= delel 44 0.5 WA 5 ul,
EE Qoo 4% 5 A 10 ul.

2§98 2 7=

298 2 7=

ol 71AE AECAE 801, SC-B AE = s A B Ax)E Edsks 2AEE0] £l 71AE
ATH. LA FHielA, 7] 2AES T B JAE B AE As A B/EE AX wd s 23
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[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

SSS0ol 10-2341674

A FHlelM, 7] e Zdel VA wheh 22 Bgel s AdE SC-B AlEE dAAAE =
19, 119 ®x 159 3x¥s zhe didaDed ol AANRE 7t 29t o A, 47 SC¢-B A=
= RAREE 5 27 AERRE fHh. O FEelA, SC-B AlEE didAskE the golAl, o
= 51, tidAe &5 7199 27 AxRRY fdn

shube] S, £ B SC-B AE, dF 5o, 81l 71" Eel AoH Azd A= A% B AZS
Sdom gtk ® o SudAM, # wHE 2l viAE el o8] Az SC- 13 *ﬂig roste 2=
& 5407 @,

Aedl-F4 WEn Alx = oo A7Al; e 718 s o]de] B AlxE

2l S A B AE)E A A dEd-dd WEn AE B o
o AFA R sy ool B AE A }~ AR 917 ARAE EFete VEE SHow . 4
Felol A, F7] NEE g B oA nk7l, el g Eol, 2ol ZIAlE vl HES A% AL, dE
Bol, B AXE A5Ee v HES T A]‘ZF & Bol, wAdl W FAl; B oE 5o, dERT oA
AREEE7] 913 A A B AEE FUrR 239
AN Fefol A, 7] VEE Wy AE, oE B0, B Wiy AEES A2 AE FH AE, odE 501,
sht ol o] eEd-FA WliH] Ax E=E oo ATAR B3IV fF AR 2 2o lAE Wl Al
E(elE 5o, A Wil Ax) 2 A2 F7 AE, dF 5o, st oo dEd-¢d WEN AE =
T ole] ATAE s A% HEE A AT ARME FrrE 2RI AN FHdA, A7) TEE
A2 AE FPe] Aol tigh wpA, oF Sof, el ZIAlE mAell Wi dEs A% AR, & S°], Pdxl
o AEE AR A, vl tiF A, 2 s 50f, dRToRA AREE] AR A Ee A2 AE 73
o 5o, it o)) Aud-gd HEH AE £ ol AFAE FtE EFT
shte] SWelA, w2 E7] AES dhd oo B AE s AR mFA], s o)l dEw-d
AG HEnl AE e oo AFAE Algsta, sk o] el B AXE ds A (dE 5o, 24l 71AE 1,
2,3, 4,5,6,7, 8, 9 %= 107 o1& B AX 45 AXHE Agste] 6}4 ol’de] dE-dd WEn Al
¥ EE oY ATAE SC-p AE(NE A% AY B AL)E BHNRS TP, dwd-FA W] Al
X T oo AFA SC-p MER] Tﬁ}e A7 UHE %%Jzi gk, A FEfell A, st o]l
Aed-FA WEH AlE Ee oo AFAE ERTEZNEH VA AN FeolA, s olabe] led-F
A WEN AE B old AFAE vhe-A e AlgozRE 7|d3ith AR FEjol A, sl oAkl Slud-
G i AE e oo AFAE ol F7] AME(NE Bof, b e AR wlop E7] AlEel B2 ¥
e ol 7] AXE)E widgste] felEnt. AN FEldlA, dht o)) QlER-dA Wi AE EE o]
AFAE #F= v 27] AE(dE 5o, vhe-2 £ A iPS AESt 22 /58 iPs AX)E HjFste]
frefect.
AN Fejell A, bl Ed-GA UREE] AE EE oo ATAE o E Bol, U ﬂ@%—%ﬂé ] Al
X EE ole ATAE 2dol ZIAE wksk 22 sk o], 271 o1, 371 ol el B A AAkell HEAR
oe vl A A B AR EE SC-B AlEE E3hEr.
AN Fefell A, vhe] dad-dd HEH AE == oo AyAE k1, 2, 4, 6, 8, 10, 12, 14, E= 169
o &t B AE s ARl w=FARIT. AN FEjel A, el dad-gAd WEH] AE = o]e] M

= 9F 25 nM, 50 nM, 100 nM, 150 nM, 200 nM, 250 nM, 400 nM, 500 nM, 600 nM, 700 nM, 800 nM, 1 uM, 2

uM, 3 uM, 4 pM, 5 pM == 10 pMe] =2 B AX A5 AX e =E3AZY. 45 FedA, T4 ds
-k YEH] AFE == olo AFAE= ¢F 250 nM, 400 nM, 500 nM, 600 nM, 700 nM, F* 800 nMe| FE=&
B AE AL QAo m=EAITh. A3 oFEjol A, ok 20%, 30%, 40%, 50%, 60%, 70%, 80%, FEE= 90%=¥e] <l
EU-¢4 WE Ax £ oo AFAE Ase AY B AE EE SC-B AlXER E3AFITY.

AR S, EYe B 7IAE SC-B AXEE AFESIY FAlE JF ARE AT, dF S, o
T AEE JF Bof, Ed A" Wyd ugt W 7] AEZFE AP 2t sl olake] SC-8 Al
TE X

AR ZSH A, AL s 7] AZZRE AlFHd 238 SC-B AxE 2gske 0 AES ATs

ol de] AAIFE 714 R atre] A= A ARS A% Zoja wre] Wejo] i Ao
ofoksl= Zom olsfEtt. Al A A Edol ZAE Fefol ek vk st % g
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[0599]

[0600]

[0601]
[0602]
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[0604]

[0605]

SS=50ol 10-2341674

f
:01:1[
of i,

ST

£ o8 wd

e

L oA, SC-B Al dHE X
T AUk,
Ale] A= hPSCEFH A@HU B AE 7HE ABdste Hog A1 IdAZAT. 44 vy 2
A AxAe @4 n1ag=2 B3bd F Adoh(EHFE Kroon et al., 2008; D'Amour et al., 2006;
our et al., 2005; Rezania et al., 2012). S 83} o]l& AFE= HAFR o|23x 37414 WA 4714
71574 B AER F712 B3tE 4= A (E3AFZE: Kroon et al., 2008; Rezania et al., 2012), ©]+=
ek AIZE R A AT ATEHE A AxZ AAets 454 AAgE R3S A A .
A%, AZE7E AW A dste Frlde 11 42 9 ¥az 77 }5—’ &7 TR0l Abe ERel A
A7 Bt o2 de A dAWeA A A AXRARRH Jded-A44 AEE AGATIE
Aok, a8y, Aw7A AdE AxE AA B METE ofUt. olE *ﬂi—t— Aol =" A=5%
wHIE Fdeted Adstal, NKX6-1 H=E PDX1¥ #2e A9e 0 AlxE ”}ﬂ% A 7] =
stAY, 57 e vE SEES HAZAA R FA s, AAY o4 ¥ 7k Aufst
A olE nHAAH EAY ¢S YR (FAFZ: D'Anour et al., 2006; Cheng et al., 2012; Narayanan
et al., 2013; Xie et al., 2013; Nostro et al., 2011).
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énﬂ%dNOPOog‘f‘mlnség-lHnu
ol
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el 1AE A= A WPSCREHC Vs A BoAlEe] AdAem FAFAQl diyte AYE 9
g AT AT, 3a AXE G AaEI 2gE Alad dd AR 54 - AR o6, Fa
B AE wrE A FHEstaL B AE EvAlTERH 54S Urhile Rxesad dad-Aah AE(SC-B
A7 AE 5 Ao F7ER, ols Axe AFEW 2 AW Sl A Aol VeE 2Ey. HS
Ao, A7 Axes duie A% Addd e 242 3 AW o] Aname] ol 545 9 o5
o fr8del el S5 At

47

A8 gj) hPSCEFE] ExEg 7] elerel Hia] B AES] Y4

AFd hPSCEAFE e B AlEE AAS] A% A e & ladl mAIEO] vk, divae] B AR

2 A A8, Fgobed Aed-sln weF AlzEe S102 WPSCE AN S da olF RakE A

Fol AMGEATH(FAZE: Schulz et al., 2012). ZA7Zo] ek 100 WA 200ume] HUES8 Abgt wjo} E7] Al

Y 2HE AR e A u%ﬂHoﬂoi FBFAL(> 95% Sox17+) F&EAH O olxe| FHREZHE AlEH
IREFS AMESte] A AZEA (590% PDX1H) 2 FEEATHE 1b)(E&H 2 Schulz et al., 2012; Rezania
et al., 2012). ¢]oJA, FGF #1E2] #4449 KGF, AKX E2 JAA Santl, ¥ W2 s E =2t} v oA

o
K

¢

B

L] NKX6-14/PDX1+ BA) -9 #Hd A z2A 2228 (560% NKX6-1+/PDX1+ Al E)E A st I3 AHs
AR S FASNTHE 1a). o5 A AEAY mfgsR2e oA 3 UlX /1Y = AU 7154 B8
MEE Fels AoE HIHJQUHEDZZ: Rezania et al., 2012). oA A& 7154 B Az A
MeE dYste Z2EZS Ndslr] 3 Sddo A *]’“‘lo}oﬂ]ﬂr

A ooldel EE TrEZ (2 £3}) B s itd =
Wt Az Szt 7] 24 73 TREZE Bnd
2 (PH) AEA AEE gl 24 AEAZT. B

7] NKX6-14/PDX1+ 7 HzA AEE o]
FMZE E3HE AHEste] C-HEte]=0d
BOINS+ 2 OINSH/GCGH HEE INSH/SST+ Z8l5
AREEte]l 7] AlE JAEs AFsigith. ¢, ARE 23 TREFS AL

Alad de, geb-AlIdEA oA, TFE Al dAd oA, BGF Ald dd, ] 28 Ajad dd 3l
A% HiA] CMRL 10662 ¥3$telis 553 dH9 g wAo 2 WA 355 ESHATH(EIAFZ: Nostro et al.,
2011; Rezania et al., 2012; Thowfeequ et al., 2007; Aguayo-Mazzucato et al., 2013; D'Amour et al.,
2006). 471 M2 B3t TrEIZE A" CREol= + Alxs 13 A (17 B) AESE FAREE Aew F
e 3 ole} o] 7] AE-B(SC-B) HME (5, SC-B AX)E AFH}.

N

B AMxe F8 7534 EAL xET A=d Adaed BH(GSIS)E WHEAHoR Fste sHoltt. A EE
71E9] AAE 23 ZREZLS AP GSISE Fdsted Adste hPSCEHE Aaedd-2d AxE AdAZ
S CEAFZE D'Amour et al., 2006). TY EET FEERg] whgete] AR eSS BHE 5 A= AEE
Az & de =% JdozA g dxA AEFE AHEste shue] ZrEFo] HuHN(EA}E
Cheng et al., 2012). 9o =2 ZEo 7|2 HHSE ALgslo] YA E SC-B AEE Zolk 3719 9% xR
Rkl whge = Q. ol MEE 12k ARl B MES FANE dHo® a1 QlaY ErlEkglal
&2 ZREZEZNE] PH AlxE g $Ested AR tH(E 2a-2c ¥ & 3a-2¢). ILEET(20mM)
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o AxEFCmDolA FHE= dEd vl o) Alske wiel 2 A5 A= 1Ak 4 oAl Hlad
SC-BAIE] thsle] 22 2.3 £ 0.9 ® 2.3 + 1.42 FAMEQATE. 2712, SC-B qu 213 Aol B AE =
Choll wkalA] 9Fe F2 %o X =T fbukgo] gIdith. F7hE, SC-B Aol o3 20mM =] wWHEEH=

AMEE B3 TREZS ALgste] AAE SC-8 AXEY AT 75AHL Fo AlZY Ca2tolA Y HEE =4
o o3 FAlETt. B Hut Zg Alad dgs 53 Welsle IxY 58 gAEka; sk IRY
ST UdFEd WUES fEstsd #odte 7 i

Mohammed et al., 2009). @ﬂﬁ g L AAA 2
%].:_

o AN ¥ dnPon RUEYs 8

Ao BAL LRI SC-B AE D 1A A B AL Bk AAe] GSISY dwE fARR WA ow Axy
Ca & WEAow F7bI7)e o) 54 LEF fuurge] $Pa, daT va 2Rz 449 PH A
¥ ol5e] HAA (SIS AHE HAAYe] Z WS eI (X 4b). 9 AE BAo] FalEE A,
ol A SC-p AL u} 491 B AIEE Ze Fol 9@ 2 A 33 A% Trd fuubge] Sdsl
QL. TS P AEE 071 frawbeel] SRS (= dede). AAF B AESE A LA, AR B A
e RXEG a&%aoq 5z 4x2 vegde ez FAse] Jrk(#@x: Rutter and Hodson,
2013). °]= do]E= SC-B /xﬂg gjaﬁia o AA At A Ax S 22w AW B AEe FAEH

of
o
(¢3
o
e
_1
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=
il
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=
il
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fr
iy
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galo] AAE SC-B AEA AR sAde AES
F7hm A @,

hPSCEFE 7] AE-FeH B AE= 13} AFE B AE9 A8

SC-B A7} Al 12k ARl B AEAY Y #F Foll, ojojA 2749 Alx Huhe dud iy,
T dE H Ev Az o8] EAEAT. thiiEe] ool ware hPSC-rElE lew-Att AlEsr 2

2A o5 SC-B AEE Aol B AE Wi PDXI @ NKX6-1 52 2&ASTH(E 5a 2 5b). 39 M-8 AX
FTEEe HEFAY NKX6-1/C-HEP) = SA-F AEE AFEse] SA F48letA] == 50). SC-B Al
EE QlEdn, TEAEY LA glekEd FakEl (-FElolm Erid did] JAdo® dAE A oA
Qledl fAol AE-A dEd Ao Ry festau(E 6), ISLL, MAFA, 2 MAFBO] the @48 X2

7a-T7c). AMESA A Zdo 7141 o] b Abgh Aol A B E = %9k fAFSEHAl 40% NKX6-

L

2 (= 5d). F7H=, F C-HEpol =t AE 9 8prto] FF7ES FA &4
EA - ST (% 8a-8¢). AR RwFEE AXLE o]dd svte] dAFox B
AA T, o] AE= B &4 w7 NKX6-1S &3 A AW 7sste Aem UEA] SRR
F 3% Cheng 2012.) AT AFE BT} =& $F9 NKX6-1S AAstE AAE B3 TREZ] HF HAXA
o] A A sl g o] AE f

!':
Stal 4%E AvtEXAEIES
Fa

Al S RAFAUTF(EAHZ: Rezania et al., 2013). 712, 7149
Tol AFE NKX6-1 wdo] Al wpg-2 HoA B AEX 75 AFHAS quri’i , ol B oubgo] A%
AlAl o]& RIAESL] TA-THo] o]E9 VFA THY ANS 9= F USS Wﬂﬁk(%ﬁ;:}i: Taylor et

al., 2013).

Ae o B AE AL A7 AdE gud B@e o5 AEe] AN dEQA} AR A B AT} ny
T ojde] mmwme] ofs) AE INS + P AIEZL A A INSH B AES)

Z AAFE AHYG. H2 A

A Fes YFetdth(EFFE 2 Hrvatin et al., 2014; Xie et al., 2013). o]dd] TNE ZTEEFo|

ola MAHE EFE INSt AEo] mlolm ool %ﬂa*ﬁ*i’_ oj5o] FUS WS B3 EFHE VIeA A A
B AE9} b= Hjof B AlxEe}t FHAHES AT

ZIAE SC-B MESH Al At A3 vlwsly] 98, INSH/NKX6-1+ A E= 598 wHS Algele] BHFsi9la

nlo]FRojgolo] o] FEH {rz Hd A FATh. ool FAME F7] AE frE INSt PH AXE

b ZA A, el 7 7] SC-B AMIEE ol B AIE FE= INSt PH AE Hues AR A BoAlES}

B J9stA S 2HAYEGT (& 5e). F7F2, °o]E dHolH & PDX1, MNX1, % NKX2-29} 22 %F B AX
Frazke] wdo] ool INSt PH AMlE Hrthe SC-B AEe} A1 A B AR Fholl Bl §ARES B},
tloly AEc]A A5 100709 71 Aoz HEE FHAEY #42 3 SC-8 AE Z A A B A
27} o]Ade] PH E&= Hlof B ME Huke AR Boh fARES BAFAT (= 5f). 7] 31 dA F1tel
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[0615]

[0616]

[0617]

SC-B A FAxr @ il ey iyl 13k A BoAlEe] HE ) {FARSHY] wiitell, o3 SC-5 AETF
TS HA B AL ZEEtE AT Fo] ol dEd wWilAS Xt Fu] Bygoz Aot st A
o2 FAHNAYG. B HMEs 7] EZ(halo)E e B3| Mola F 29 3 e d4std o2ty I
Hog F7IE Asd &Y FHoR JdEds WA H(E 9a). E7]) AEZFYH AdE INSt AlEZ9 o]H 9
ATe ol AEVF A FYEEE 9 49y BPE 2t oA gt R} I HEEA T2 AHAS
AT (ES % D'Amour et al., 2006; Kroon et al., 2008). o|& ZA¥:= ¢ H|AAY Zgs=2E o o
by 3 2 degE e B AE BES 2 INSE AEE S E Y2 T2EFY Y3 fes Ay
(= 9a). ¢4, e 7|Ad W Jded dds 48 g Ax oz A7|Hsta ZA3sk= SC-8
AEZE BAANZTH(E 9a). d&d F9 2 Axe 44838 dad Iy 2049 AA7F 14 A g Alx 2
SC-B ME EdholA #ZHJT(E 9b). olE Zye v dFS Fsy] fdl, A== BA3= dEd
2 FFIkol] uist dxtet A FYsGlth. PH AE e ngAHgoz ey SR Wi EuE
g3k vbE, 13 A1 B AR 2 SC-B AE e AdERe IR (= 9¢). wEkA, SC-B AR

U ATEE A AR B AR xS T,
Al dd] hiPSCZFE 2= 74 ¢lad 4 B AlxEe] 4y

71 =eld wket o] WPSCEHH 74 B AIEE LHA7|V] fal AHRE = 2R 23 TREES AP

W hiPSC MEFEHE 7154 B HAEE A7 Yl F71= AR, A7) hiPSC AEFE H-"ad =
8= )

19 P BARYY FEehe] A7 W HfobAEst $71 shikm iPSC Fofolx A
25E A hWPSC MEFeE g2Ho= h Ao 2HE AU o= 7]TA B AE
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Pdx1-%A4, NKX6-1-%FA, Q& #-kA W x
7] Hsﬁ, del—%k*é, NKX6 1-94, ded-44d WEH Ax
o 2 el A, AT AeE nkel 2ol o 2 B A
E7F ARl Boh @ JEds FHlE] A8 AR wigEES o 3eR g, 2y, #3)
o upxuk A (FA 6)ollA F7F Ak OMRL MiAIRe] H/HE 14a)s F3 =3 AXEd 293 7o) =
= AF Ee HEE dEd g o Al SC-B AlEe ofF] Hrh -
(GSIS) WH&& AAFAAGANZIE Aoz HaArt. 47 F719 A= Santl, XXI,
olel A A Fe=rh, AELE=F(15mD) B AXEE=Z(2.5mDolA FHEHE Qe v gol 4
& A A5 @A ORL ¥iA], AlkS o242 13 E22S F8= ORL A, = Alks A4 2 13 &
S3 wjAl A A H SC-B AE BT AlKS IAA, T3 TEE 2 Santl, XXI E& SSPE 3
st CMRL "Rl A A== SC-B Aol tisiA Bk ZtH(E 14b). F7F=E, #H|E J1Ede] &S &
CMRL ®iA], Alk5 JAA 2 T3 28-S F3k= MRL H#1%], T AlkS JAA 2 T3 3225 3§35+ S3 )
KA FAHE= SC-B AE Buk AlkS AAA, T3 28 @ Santl, XXI TE SSPE d-fral= CMRL wi x|l A
FA1E SC-B AlE] tsiA ATk (Z 14c). ol FHsRA, o] dlolHE SC-B AXEE Pdx1-9A, NKX6-1-
g, AEd-FA WEH AE F Hojr A SC-8 AﬂJEJ AestE FEsh7] A% HE 3 WA A
Z93% CMRL ®jA|o] SC-8 AE

Z §A% Wyt ofye} Santl, XXI, B SSP9} 22 54 <1xFe] (MRL #iA| 29]
F7tel H7F AEY 29 2=d <l

HI(GSIS) S S A& AT

oy
g
At

=

AES Y= 2 s K

=7] Ax Foks 9% A FHAlE E =AY
S o] SC-B AlEZE M7= Aol = ©°
2 gl FEA] ol FEA L Hokelar, 53] gk 28] $ g AEANE Hdsta $e E2Y
(&%= Watanabe, K. et al., Nature Biotechnology 25, 681 - 686 (2007)). AI}ZA, AA
AELe] e o 4 9luk. T 1530 YEbd Ao g oA 33 6 7He] ZREFZS WA o5, Bt} &
NKX6. 1+ Wn] Fe2E7 AAEa (% 15b) 8o F88 5 e By B SC-B AZEE %
(o)

w A
fr
w4y o Ol

Al 3-5004, ol B, AE AEL rho-#AE dld 7]uA] A&l = Rock AAE H7Hgel <& A
A=+ vk, Rock JAAL] #77t Fe-F X ofFEALE ATl webA o5 FEY a%S T7HA
del oJs) ES MEe] AES SAAZIE Ao ARHYG(ZTHFE: Watanabe et al.). Rock &AIA9] o= Y-
27632, Fasudil/HA1077, % H-11525 EE3A|0E ojo] A|dh=x] di=th, 2 wgoa | A7] AlXE2] Rock A
Azl Az AE AES NAATE Aoz VERGTHE 15¢).

Rock AAZ MEES Aglehs 2 B9k ofyel, @ 3-40M9] AE=

oF Z3ste] Aeld 4 vk, dEN A 9 UFRelEE Erh AlE AES 7H§
o] Al AEE MAATIE /A WA thFx F7] MXEo it mlAQl SOX2E oF 47%% o}
Aghol] gk Zolth(= 15d). SOX2 2 NKX6-1< g3 wjepA o] x| vH(= 15e), Sox24 stk 242 A5 #
B AlEol ik upAl NKX6-19] A3xdS Frdict.

o
-
" o I

Oki PN e |

N
(o
o f

= L
=)
S|
E [

- o2 Al 93 FrtE TXE § Uk, AESEAxd
T E3he] sA] AeR FAEo a FEgh 0}%57\]i§— st
Hoh(FE#A 2 Schumacher, et al., Mol. Cell. Neurosci. 2003; 23(4): 669-680). ¥ 2w
xdeol Hrbe A WEu AE uAQl azrRaEkd A, 9 98 F7HAYA(E 15f) NKX6-
1.C-FEefol =+ A2 %5 F7HA 7 93 (& 15g) A9 &% Yav] Jas FEs3iTt.

HEHo R AMXE AEL MEE AlKSL, X1 =3 T3,
SHshe Ml wiAE AEE A 98 FUrE SXE
5 2 6olA] XXI9] wjAIZRe] H7te 72D+ JAas S7HAZ

B AIE A%E ARAAE y-AZAEA A
S T & 15h @ 15i0] vER wieh o, @
_/l:

olg TR, o5 HolE= ALY Hube] AA uvgdt Al 54 sgEe] AEEe HUk= AE
=

—a-
AES M7 =3 A gstdom {83 SC-B AlEE #3E F de AxE J9S A7 T8
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( 3
g Al oA 4 AES AaE GchERE
ejoln wEE HPrFsee] ANd Fa A SRl SCp AEE A 17171
FA7bsaA S Gagel del ol g F7] AE freg ARsW vastel ¢ A
4H QR ol AT F7kel A AARoR dSbeeA e B nag 4T

AN H T
A Azl tigk 30aA 7135 Aed

O b or@ o1 (L Sopoh N > o rlz
DV T U R i
&HQ' _m ﬂliﬂl rlo [RAON

ot
L

2] 3l EHEW‘% SC-g A== E3)
Z

Ash vl-gAviol B AL FAsAoR Y Akl uwe 5 QTHEALE: Ding et al., 2013). B
AE s Ee oFel sl o A veleriel B4 % AGE =W oF /Es 2TF 8 s
o web, SC-B AEE A 2 Fueld ARl o w2 53 BAL A% AE AY-Seld F

NES AT

SC-B Mz AL w3 A 2 A V)] &% LS fE AAHoR {3 dAE YERY. F7] Alx
FalE #Hg Az wMYER AAFE7] AXE v U9 Axer 22 HAF BA AxE 3 A& o2& T
AJTH(EAZZ: Sneddon et al., 2012; Lammert et al., 2001). T& FAE= <y 2
B AIE 75 A& Fde Al 2T F ASS AR (EARE: Rodriguez-Diaz et al., 2011). F7}
2, A 71 24 e FAHeR FoyA EAE FxA 715H EH] 2 B 24 Y8 8T
gt} SC-B Al AL v E7] AE AETS 53 I8 d38s e

295 734

hPSC M EZF= 37C wi%E7], 5% CO,, ¥ 100% =04 70rpme 9-9Y X uHl Zo]lE AHE 3 A o 9
¥ 500mle] Wk Z2F~3(Corning, VWR; 89089-814)0ll A mTESR1 (StemCell Technologies Inc.; 05850) ol
nEslE AElZ FRAIACE. 7] AEF HESSS AMEE 13 A4t AlXE ol FEAIE AHg3te] FAlA
711 G AEZ 24 10uM Y27632(Abcam; ab120129)¢} 7 wTESR Zoll A 50‘?}/mli el M EZA NYES
mTESR1 v A= 48117 & w33l th(w/o Y27632). wWikELS Zel~E A4 A7]E < 300 m= §AA7]7] HoH
WA & wEs 2] 24A 3 3 UEdh. slgEe AR e R g, 98 9 vy uAY FAE fdE A
St

A BE3LE 98] AHEE dAF HiA = oS 2k

S1 HiA]: MCDB131 (Cellgro; 15-100-CV) + 8mM D-(+)-E%% (Sigma; G7528) + 2.46g/L NaHCO;(Sigma; S3817)

32

+ 2% FAF-BSA (Proliant; 68700) + ITS-X (Invitrogen; 51500056) 1:50.000 + 2mM ZFEFH~ (Invitrogen;
35050079) + 0.25mM B]E} C (Sigma Aldrich; A4544) + 1% Pen/Strep (Cellgro; 30-002-CI).

S2 HA]: MCDB131 + 8mM D-EX + 1.23g/L NaHCO; + 2% FAF-BSA + ITS-X 1:50.000 + 2mMl ZFEp~ +
0.25mM B} C + 1% Pen/Strep.
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S3 8§A]: MCDB131 + 8mM D-¥=% + 1.23g/L NaHCO; + 2% FAF-BSA + ITS-X 1:200 + 2mM1 Glutamax + 0.25mM H]
E}Yl C + 1% Pen/Strep

BES WiA]: MCDBI31 + 20mM D-¥=% + 1.754g/L NalCOs + 2% FAF-BSA + ITS-X 1:200 + 2mM Z=Epul~ 4
0.25mM H]E}F] C + 1% Pen/Strep + &3+ 10ug/ml (Sigma; H3149).
CMRLS: 2%% CMRL 1066 (Mediatech; 99-603-CV) + 10% FBS (HyClone  VWR: 16777) + 1% Pen/Strep.

= WA= 0.22 m ¥ FHE F& ¥ EoAZT (Corning). RS &) wiA wEE s, A R
A QR e B Tro vix wEk A JE a0 Hrrekgic).

SC-B AE &3} JIAE f8l, AEE 508/mlo 2 AYstar F3= 48412 & JiAEI Y. wilx] wEke g5y
1¥: S1 + 100ng/ml Activin A (R& Systems; 338-AC) + 3 uM Chir99021 (Stemgent; 04-0004-10)).
2¢9: S1 + 100ng/ml Activin A. 4, 6¥: S2 + 50ng/ml KGF (Peprotech; AF-100-19)).

74, 84: S3 + 50ng/ml KGF + 0.25 uM Santl (Sigma; S$4572) + 2 uM #|E]x=AF (RA) (Sigma; R2625) +
200nM LDN193189 (w+A] 7<) (Sigma; SMLO559) + 500nM PdABU (EMD Millipore; 524390)).

9¢, 11, 13¥: S3 + 50ng/ml KGF + 0.25uM Sant1 + 100nM RA.

14<1, 169: BE5 + 0.25uM Santl + 50nM RA + 1uM XXI (EMD Millipore; 565790) + 10uM Alk5i II (Axxora;
ALX-270-445) + 1uM L-3,3',5-Eg]ox=El2Z (T3) (EMD Millipore; 64245) + 20ng/ml BAE% (Thermo
Fisher Scientific; 50932345)).

18, 20 BES + 25nM RA + 1puM XXI + 10uM Alk5i IT + 1uM T3 + 20ng/ml BAEH.

219 WA 35¢ (2¢ wit} wlx] aw3k): CMRLS + 10uM Alk5i IT + 1pM T3. AlX+= 289 WA 32¢ & Algdd
2
Al

WoEAell ojs Aldatslh. Al 2] FASA e A9 28UA 0l o] 43T,
et o=, 219 WA 3591 CMRLS + 10 uM Alk5i IT + 1uM T3 + Santl.

gietd o2, 219-359: CMRLS + 10 pM Alk5i IT + 1pM T3 + XXI.

et o=, 219 WA 359 CMRLS + 10 M Alk5i IT + 1uM T3 + SSP.

=4 .
MEZdE S3 + 1uM Alk5i II, 200nM LDN193189, 2 100nM RAZ FFstgiuh(Edd=x:
Rezania et al., 2012). 1894 % o]Zo] A|Xo]= AUZ S3 + 100nM RAZ FFsItt. AxE AF
A 7] Al FAA AT, AEE GE Fol FXIAZIL AR kel dis] 2dsy] fs) SC-B

AE= 16ml . FROIA 10 A 30 E<F 37CelA] TryplE o] =Z#2of A sl ofs] @ Az &

Aoz FAAFTE. GA BellA JiAlElY, EEAEe dY xR 2E8EH7] AiAAE Boh 1 ATk
dositt. FH2HE o]5o] P10003 ] oFatAl AstE wulEFlel] g £ wd AxE Feld A
TrypLE ol @2 fFUES} vjFsfiof ghrh. 7] TryplE oJ&=Zdl2~E= 3 WiA] 4vfo] wiA = AAA7|AL Al E=
1000rpmoll A 5% FoF 3| SFA AT, AEE PBS oA 23] AlFSkal 1.7ml Safe seal WAQAET] FH
(Bioscience Inc.; 11510)& o] &AIHt. FE G 1 WA 10702 mio AIEE Zte=A] &<2lstar sh7]elA 0.5 W
A 1mle] AL AL&3Y. AEE 4% spetEE QU so] = (PFA) (Electron Microscopy Scienc Nm; 15710)l 4
AAEA71 2L 304 &t Hdol A wdetadvt. MEE o]olA PBSellA 33| AlFstaL o]ojx Aok 2hEA)(PBS +
0.1% TritonX100 (VWR; EM-9400) + 5% QY1+ &3 (Jackson Immunoresearch; 017-000-121))elA 1At &9t |
dol A ket g F, Mxe AR Bok doln 14 F BE 4TS 37§ 3000g4

FopAek. Alx= olojA 12} Ao} FA A dFo) FolM APEAZ|AL 4T WA v Fsiitt.

12 Al 9y FAEHA EE A9 1:3000.2 AFEE Y 94 s-AFg PDX-1/1PF1 (R&D Systems; AF2419),
ul-$-2 g-NKX6-1 (University of Iowa, Developmental Hybridoma Bank; F55A12-supernatant) (1:100), E7]
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[0669]

[0670]

[0671]

[0672]

[0673]
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g-mzraElbd A (Abcam; abl5160), TWE -<1&# (pro-)/C-FEFO]= (Developmental Studies Hybridoma
Bank at the University of Iowa; GN-ID4) (%—?7}{7— 9 AvfEXEES HUE 2aU) e, Mlxe Ad ¢
FN Tl A 23] MA3EI o]oj A 2AIF Bt WALl (FoRFE HoH) 22k At A kT Fol A bl
F3Fslth. Alexa Fluor 488, 647 (Life Technologies) Hi= PE (Thermo Fisher Scientific; NC9774252)¢l &
e 2z FAE AMEStY] 1A FAE JHASEIY. MEE olojA R/ &5 (PBS + 0.5% BSA (Sigma;
A8412)) FollA 33] MAHBAL HEFH R 500-700p F fFHol AHEHAF|L, 40m HEE wHE 3
FACS¥H. (BD Falcon; 352235)% ojz}alar, LSR-I1 FACS 717l (BD Biosciences)E Al&3le] #Asta ol
30,0007 0] 715= At 47 A #4LS Flowlo 2ZESE AHEste] a8t

H g

AEZE FAAZIAL 969 EdolE Aol #F3ivt. Wi 19 %, AlxEs= PBS oA AlHstL 207 &<k RTel
A 4% PFACNA IIAAIZATE. PBSE ARS8 33] AlF 3, A& PBS + 0.1% Triton X-100 + 5% B+ A ellA
RTOIA IAIZE Bt AFebAZ. BE 13} A wfeS 1:500 8|4 02 Xk 8-Hof A 4C°ﬂ*1 A Faskqlt):
A 3-Atek PDX-1/IPF1, w2 3-NKX6-1, E7] F-A=Ragd A, HE F-AEd (pro-)/C-HPEo] =,
Ki67. AZE= thS2 PBS FolA 23] AlFalaL o]o] A 1:500 34 (F o 2HE] HEE‘)OE RTNA] 1A1ZF B9 2
2} A2 vfFSFRA T, Alexa Fluor 488, 594 T+ 647 (Life Technologies)ol HAeE 2% FAZS AREslo] 1
} &A= 7FA3kekA T, PBSE 33 Al 5, ZE Ak DAPI (Invitrogen; D1306) = FMAIA 7}A 3}l T).
el ol A= Olympus IX51 w7 Ei= Zeiss LSC 700 &%3 dAnZE S AL&ste] &gt B3 AX
A %= ool 2 ARv~ u-FF 2T A2'E AREste] ARESIGITE. o714, 307 ow A= 4
3

i

g5ata AgFsiitt. A 290d 2 T AXE F(DAPT 3 A4S TEoR)d o] BAE AEE AFsA

A Zej2E B S 1AIZE B9 RTAIA 4% PFA ol JAAA a4 spA T, MES o]o]A] PBSE 33] A
A3ka,  Histogel ol W@A7T, x4ty 2Ae g8 A 10m BEES ololA
Histogel (Thermoscientific; C78-2-G)& A}&3}e] eula}wl 3l 75.%5} AEFEA Y. 3 FAE Y &8
o]=Z (.1M EDTA (Ambion; AM9261) ol dFAl7]1aL 2A1%F & 7] (Proteogenix; 2100 Retriever)ol
A AZ. ololA] Zefel=i 141ZF 9k RTOIA PBS + 0.1% Triton X-100 + 5% b @FolA Aeka7]lm

olo]A] 4T A RHA] 12+ IFAE ARE3le] atek &8 Fol A wjkedrt. sl 1A} A= gy FAHA &
A% 1110002 AFEEITh: 94 B-ALgk PDC1/IPFL, H92s @-NKN6-1, B7] @-Amwehd A, HE 9
-AEH(pro-)/C-FEPo| =, SFI, AvfEXEE ., AEE tSyY PBS oA 23] MAsta o]ojA] RTAIA 2
12 Bet(FozRE nod) 22k A wigs FP33Irh. Alexa Fluor 488 &= 5940 H3te 22 &AE A}
|3t 12 FAE 7HAIEEATE. PBSE AlF e §, Y] 232 &#o]=% DAPI (Vector Laboratories; H-
1200)8} &7 Vectashield B4 Mlx] Zo @Alsta, Avzdon du U Zez ABsiolc. dEael
o]m A= Olympus IX51 &W|7 HEE Zeiss LSM 510 £+ 710 %3 #n 73S A&l #4319}

)

o
i
IR

=
oy

=

i

>

T A5 Aded

Krebs €59 (Krb): 128 mM NaCl, 5 mM KCI, 2.7 mM CaCl,, 1.2 mM MgCl,, 1 mM NasHPO., 1.2 mM KILPO,, 5 mM
NaHCO;, 10 mM HEPES (Life Technologies:; 15630080), 0.1% BSA (Proliant: 68700)& Z}+= Di H0. &0 b
Yool 37CE FsFA7]Z Inle] §X& 7] ZREF A&, gigF o= s50ue] AXES F
2| 2E] 24, QEFH]HE 1.7ml9] Safe WE vlo]zZYNEe]7] FHEZ 571 KkrbiZ 23] A Xk Fef
ZEE o]ofA] BQEZ|OA] 2A1ZF EF 2l EEGE FH7F KrbE oH] Hj e FHF Qe S AAAG. K2
= Hj¥e] gl FH FERS FAIZ A2 GRAIZ]Z §] WEHE & FACR Hie AS 7Y HA
7F . Fel2EE= Krb2 23] A]FElaL o]ofA] YA 30+ &k Znll EXFE 7 KrbE Hj etz wj Y
F 200ul 9] Y59 (AEEY {#EF) 7=AGY. FeAE= Krb2 23] A&} o]o]x] 1A 30% &9
20 E=GE BHFE KrbZ W YEta WY 7 200ul 9] ¥EYS (XY YF) A0, AEEY ¥
XSS ALEe FEHESS 23] FIFe] A GoA] WHESIQOHF 3719 S o] wES). HFFHoE, Fef
2B Krb = 256‘/ AA Sl G BSEA 308 &F 2l EXEY + 30mM KCIZ 7] Krb= #j¥Fel 200ul 9] 36
< Y (KCI #53}F FEHFS 4EF) F A4 KOl 798RS &, F82F= Tryples ARl #FA]7]
32 Viacel (AZHA)Z ATt A =2 Qgd #H oS YyspA|7Io],

H
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[0676]

[0677]

[0678]

[0679]

[0680]
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HojEH Q&Es g5l e WES o]l Alg FHE QE@ ELISA (ALPCO Diagnostics; 80~INSHUU-
E0I.1)E AL§8}] ZZAJYdlm WES 450mmo) Al FLUOstar 5E/R} 4= 7](BUG lantech)Z =73 35FS10).
ELISAZ} 593 IRz S35 e 49 AZL -80To| B3, ELISA ¥Y Wl 9d&d 522 47 §
& =4 o= PRS & 1:100 UA] 1:2000.2 WIS 3|Mshd =839},

o>

A o)y

ME S 2EE RTANA FHolx 2417 & I E AFN(pH 7.4) Foll 1.25% PFA, 2.5% =
FEfE2gdsto| =, I 0.03% IA2AHS d3}3lgitt. ojolx Mx ZE~EHE 0.1 7t2d
olE o F xﬂ%é}ﬂ RTOIA Aol 2A17F Het 1% ¢ 2~F HEZAL|= (0s04)9t 1.5% 2+ Jﬂi/\]o}
U= (KFeCN6) Q] 352 Z-1A4SA 7|3, 0.1M 7t o E =9 Fo|A] AHsta 1A 5o 1% L2FH
EZAbo]= (0s04)/1.5% ZEHAZAOPUE= (KFeCN6) 2 F434A 715, &= 33 A&t 1A3F B9t 1% 54
G2t opAHIOlE Follx FAA7IAL EolA 23] AHEa FEH 0w dIE THOE (47 10 50%,
70%, 90%, 2 x 10+ 100%)A1ZTE. oloA 7] AMES 1A F<t Efa% | SAlo| = Fof wjefstn Z2IAS

Atol= = TAAB Epon (Marivac Canada Inc. St. Laurent, Canada)®] 1:1 E3Ed] HEFE 7FEAAT. togyd,
7] A& TAAB Epon ol mlH3laL 48413k F<t 60Tl A "?Mzit}. Zubel B (¢F 60nm)S Reichert %
HAe-S wlo|aZFA dAdsta, FE 2= oA &HEI 0.2 F AEHCER AAsa JEOL

1200EX F3} AA} dw)7 E+= TecnaiG? Spirit BioTWINZ Z/\]-O}Oﬂlﬂr olmx]+= AMT 2k CCD Z}Hg= 713}
3 oH[RA|] AZESE ARl EAI8GIT).

SCID-#ljo] =] o] &] A7+

o]~ 24 5uuk 7§ hPSC -2l AlEE RPMI1640 wi#] (Life technologies; 11875-093)¢] A& EA]7]aL
200uLe] & o2 PR FrHo| Hdslar FleElol] 33} 317] Ao 5 WA 105 E<F WAl SAAAL. AL 5

stEol AzZ e, Il FAo AAW 747he] FHHEl, 9 AE 236 x /4" (Terumo; SB+S23BL)E 1ml<] 5%

FBS @3 (59; 35-011-CV) 7k RPMI A& AAsta o]ojA dAo] H7t=x ek 0.6ml 2] RPMI wiAE
Fastoitt. SRt e A2lA 53 et Tl o8 Y FAP] vhE e BEE e F-skelal JhHE
e vig B ovks AP QA ES pAoR Fdu. AR Az @ ectel, WAy (SCID/HelA)
nhe-2s (o] ?7) & ob 2 'l 1.256% (250mg/kg: 0.5m1/25g 1.25% oFHE/AF) 2 vtAA 7|, HA1d 5

& H=sta WEd R dIER &25Sglr. oF lom AURste] RS =FATIL SYSEE AR e ofel
7HE vbES Abdstar 5wk o] tedt SR AE MRS sk oF 100ul &4 FARl 93]
& ofefel FARESIT. H32 PDS F7bed S (POLY-DOX; 2016-06)) o2 Fikslal die= $a 29

(Kent Scientific Corp; INS750346-2)0.2 H-3talgit), nlgiE nlF & nlgxo] A&Es 3 H2S ToF7] ¢
3 Fe/3E 71z Sl mlola2-2% 3 Hx 9 B 37C) Al w1 e F H AHS Fo] 244
T 52| Smg/mkg &F FtEEZRAS T, o2& g H AFS wpe-AT diEF 3Eo|th. A

e
N

Re FEH A UL F AASE bt

Tl 23] REE P

Z2RE IE 25 T AY cade] &4 2 oy AFe ¥ vk Ae g Ul A (GTT) ol 93]
ﬁ7}o}°ﬂﬂr 16A17F ¢t WAl vl A2 SAAZ & GITE 2g D-(H)-E59/1 kg A59 IP F+AF 2 SAE
(Featherl 2017-01)& AR&ate] ¢t AW A& F3 FARA B/ FARGo] dof 7o oa] a5t
AL ol e ZTaor AL olgdl ELISA 7]E(ALPCO Diagnostics; 80-INSHUU-E01.1)E A}-g3dlo] Akatyd
o). AEA = SCID vh-~=2HE A7lstaL 4% PFA (Electron Microscopy Scienc Nm; 15710) Zoll A 3IA| 7] 1L
slghdel ujysia 224 BAS Y3 At
Zhg o]n| X 3}
¢F 10 WA 20 hPSC FrelE S8 2HE mEHAR y&EH 969 ZYolE Ao 538k 37C 7], 5% C0,,
2 100% FEANA 24A17F St FAEEE WX ST, Sel2EHE 2.0mM 2] HrbE oAH 7 (37C) A

92 g AL olo]A 37C WYoA 458 Bk 2.5m EEF Krb EF) Fol A 50 pN Ca -7}
A 34 L2 H Fluod-AM (Life Technologies; F14217) & wjFslict. Fel~8E 2.650M 259 Krb &=
Ho R MFHsla F7FE 16 T 37T wiFT|olA F7ER wFEQltt. Ee BT o]ojA] Aol AdA thF
S 2E A ] AP E ARE AL oA E g538t7] 918 AxioZoom V16 FW7d (Carl Zeiss)oll wixIslitt.
Fluo-4% 488mmollA] o} 7|Al7]aL o]9] W& 490 WA 560nmell Al 7] F38}3ich. AlZE & oln|x]&= 17% with
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[0683]

e Gt 2ok, oA sk Krbell A 2mM ¥

SS90l 10-2341674

st 1070 olskel A& 1Al olmAel ovAstateirt. olv]x|st Fetol
eyl 58 AFoR AN
Krb @HEolol A 2omi £ 58 AFsYTh. olF wu ool mIEY AFE 23 '
30mie] 5% Ao FEam F olvA A7k 3580l
2]

(3]
L AR

W ZEY kb $FN0R A ood T Krb $ENS Hrhsdth,
1 }

Ae 28 o

>
>
31
T
f
o
S ¢

oluA) 3} 355 Eolo] P pweo] W olmx3 A Eokd] Zel e olEe] & Ay 9s
StackRegE AL3tm olmu A3 Hute] ZAA FF ZAEE A3 7] Y8k ROI wUAE H&3o g3
Inagej/Fiji% 8@ Wl A¥ gER sl 58 29 wE 73 4% ol ¥ Ad 34
LE=noM VirtualDub2 AFE3}e] hibe] Fn|2 W=t

MEY G5 AESH7] @ FAx) g 24

MARISE 23 [#%: Hrvatin et al., 201419 71419 vle} o] FaEATt, AT @ A F Serllon 47
Sk kel 4% PRAR 2715 13 AR wjEgel o[04 RNasing @Hrehs @bEololA 13 Aol o

ofA 22k AR ek, o]olA AE= FACSE EFstel AE Aol= 100,000 AIXE F53T. A&

& o]} RNA ¥ Aol 347 FQk 50T ol gl FolA wjFshgich. RA
$3te] A,

°olF
(cRNA):= ofofA] M el-3A) ¢

7t cDNAE HolX 100nge] % RNAZF-E GrAbel <3|
2 g FEH e =2 HA] Al AARe] ols] AAAIZIAL 30TCAA ZF AE
ol ol5] FFAIHT. AMET ZoJE 750nge] cRNAE AA Ay &d tpoldE slolug| =3} 7|E(I]llumina)&

&%=+ Nanodrop 10002 A}

AASAT. SE5 nRMA
A

.l

ALEsFe] AME HT-12 ©d v]=%]2(I1lumina)ol] slolB | =3}8}H . 32 Illumina Beadstation 500 “gofA]
2G3Ar. H7E dolHE WA A 2 ¥ B AAsle 93] ZAFAT. Hl4 WEE A7)

Aell, 209 QXS BE ZgH AE Frko Jriste] WZiHE Al1d
of tet p-ake t-Aldol 28] GenomeStudioolA] A4FSFAL Illumina #AZ
(Illumina custom false discovery rate (FDR) model)¥} &7 #lxlny-&
ot v F4 Al s mAsSI.
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