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THILNTWD,

(004 8]

Sox-10 :

Sox-10idsox 77 R U —BEFOIIN—TEYTI77 I —ICBIH5HEERT &
LTHILENTHD, RO —A—&LTHISNTNDS,

[0049]

2. HMEHEESGIE

AFEHITBWTI, ES Mg iPS MREO N T LREMESRMRE, 7 —5F —HlE
EHWS Z &7 < MG TR £ S 5 LI K DRI & LEEE
ER-P

[0050]

BB, MEFBEFITHBNT, ESHREC AT LaEEHME%EZ. MEF © SNLED T 4
— & —fiR LT, FEY ks (Hiko ES Mg A ER >, iPS MR AEHE) Z2H N
THEREL THBWTH XN,

[0051]

2. 1 HHoORHE

ERHAOFETIE, BYNELZS TRV ELERRZR NS,

HARIH & U CTid. DMEM B5Hh, BME 85i#h., o MEM 35Hh. Dulbecco MEM i, BGIJ
b #%#h, CMRL 1066 8%, Glasgow MEM £Z#h, Improved MEM Zinc Option 3%, IMD
MEZHh, Medium 199 B%3#h, Eagle MEM 35, /\AKZHh, RPMI 1640 55, Fischer’ s
BEH, McCoy' sHiHh, U1 U7 AZAEHH#H. RUINSOREGEMLE, Sk
DEBICAND ZEDTEZFEHTHNEINWITNOHNDE ZENTES, ZOHESK
BT, MR I LN ER B ERBRCMEFEICLER TR ZHML T
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ERR =5,

[005 2]

FlZE, RBEELTIE, FUROo—)b, Fa—R, R > afE 5 N
FIV, T FFAM CEOREIR. £, B WmiE. LoF0 T
NVIA—)VEEDORKER, BRE7 >E-ULA, HE7 > EZUL, BT >EZ
UL RF. BEBEFMNIILAZEOZRIE. BRE. HUTLE. UCERE. 7%
UL, ANV ULE, SRE. OHEEOEEEE. UCBR-AYTL YUY
BAHUTA BB RN BEFNUTA BERE—& TUITTEBF
FNIOAL ZOTAT BT NI ILARUEBEY T, EBEYIHE 73/
BESEEDIENTES,

(005 3]

MU RS & LT, MR TFEOSEY 1 M1 > 1= AV AT b
T4 /=), KSREOATMEREY. NHET I /B, ENECBRENET SN
B, 2= ANAT NI =)Lk, BIAER 0. 0.05-1.0mM. HFFEL IEH0.1~0.
bmM. K DEFFEL<IEF0. 1M ORIBE THRINT 2, 2B, LAY I VB L
WET I8 (FOHYOERNTERTET, ¥EHDEL TERLARTNER SR
W7 B UANDT I JBEEERL. E bOBE. TANRSTF >, TANRTF >
B, 7INX. TIVII, TIWIIDEE U, Jaud, FIVZF 2,
FOury, BU, TIZ01 1ENESLRT I/ BRICEET 5. ARAICENL
T, TESA7I/ B Z. L1 1BEOITRTEZEDLERTRLS,. ZTN50—88
TH-o>TdbI,

[005 4]

NSOl EEEGLTHESNSEMOp HIZ6.0~8.5, HFEL<IL6.4~8.0,
FOFFELLIZ1.0~7.4 DHHETH 5,

[0055]

B, B LZEB0. EMEZHIT, BEOBRNDBLVWATLEREMEI A
TWTHEWN, TOLSIBATMBEREMEL T, FIXE BEYYFTIVLT
CEOTFNTI. b ATU . BB, AU O350 VHIEKEK,
MBILE. 2—ANAT IS /-3 FA-ITUEO-I. HDNVWEING
DHEWEETENS. FlZIE. TR THNIE,. knockout Serum Replacement (K
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SR) . Chemically-defined Lipid concentrated (Gibco) . Glutmax (Gibco) &
BTo5Nh5s,

[0056]

Bz 12, BMP4 (Bone Morphogenetic Protein 4) Z#HMT 5 &, XD BIFsH
IR BN O MEFE D ER TE S, B4 IXERREFDO—D T, transforming

growth factor-B8 (TGF-B) A—/S—7 7 I U—IZBL. Mt. BEROKL /24
FMSBREZ T 92 Z EBAI SN TNV AN, R E OEAEZ1T D Key Factor TH S
ZENMLENTND, BEHAD BMP OFRINEIIFFICHIFE S 3780128, 0. 005nM~50n
M., &E<IZO0. InM~10nMEBENEFFE L W,

[005 7]

Bz, TSI ERLEUAOMEFENEEZHRATE S, TDOXIEMEHE
g L LTiE. BRIE. FGF, Wnt 42T HZEMNTE S, WIntid. 0.1~20ng/
ml BB, LT 1-10ng/nl BERMT 5 ENTES, bFCF L, 0.1~50ng/m
1 BE, iFEL<E1~2ng/nl BERMT ST ENTES,

[0058]

2. 2 H®AFE

ZHEME MR S HRIRMRE O MEBE I, @ 7 — Y —HREZHNSON
WETHBN, FEHICBVWTRE., 74— ¥ —MlgzHN\ns 2 &< LiLEmEE
WTEREREZTTD.

[0059]

TRIEEEREIT. #936.0~38.0°C. #FE L <I13# 36.5C~37.5C T, 20%0,. 5%C0,
Vo EEOERHETTITODNS,

[0060]

FERETHNWONIEEARII MAEEEETHD ZEMFEL N Ko T,
BAMRUY—Ta—F 4 2 TUERESNIDDORHF L,

[0061]

7rd. EEMBE~S AEEE TR, 2ERKETHREZEZEL. FEREEZE
REEBMN, TO%, BEERBICTEEEZTD ZEMFELN,

[006 2]

Bl ZIE. R RICBWTII GMEM 2 B Rt & U THERAL., ESART I /KR, E
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WEE, 01— ANAT NI ) —=)\VEEERT S, HEEREEICIE poly-D-1ysine,
FIZY, IrATORIFIEEDA-T 4 2T LT 4 v az i, HHLE
BEREREFAKRODOZEA NS,

[006 3]

FHICDHLAHN, BEESEECDOBEZTNS TH~I HURIZBWT, pTb
RetE. AP-2 R&1E. Sox10 B OMRREMEAHEL TS %,

[0064]

EEBARF O LR BMIEOBEIISICHEEINT., BERETES, fAE.
FI1.0X10°~%7 1.0X10%ells/ml. #FFEL <K 1.0X10*~% 1.0X10°ells/ml
DORGIBE THEET 5,

[006 5]

3. HREMREN S OMMLFE

AFRHOFERIZL > THEFE I N R EMEEIL, DS S Ea Rl
ROMPEBIC S SICMEEET D ENTED,

[006 6]

PR AR S AMEEE AT RE /AR RE & U Cid, B, SREEsEMRE, U
THINE, BRI, AENEMEE, AREEME, CREEM, AT R,
EEmMAE. BEME. B, IEITNIRE. NHERE. O O LB, 2%
Fons,

[006 7]

Bl 21X, TGF-b ZFHEMT 5 Z &2k D, ZIRWIT smooth muscle cell IZ/MLFEE
THIEMTED, 7= dexamethasone, 7 A )VE B, MR EEFT AT (L
onza O bt MEIERBHREFHBRSEET Y L) REZFEHTLHIEICK
DRIRMICEFEMIICHEBEET DI ENTESD, THITITS(insulin, transferri
ng, selenium), 7 A IJIVE VB, FFHAYY/ U EEETEM (LonzattdkE b
MERBMREKEMEMERF Y M d) REZEMRT S I EITX> TERBIZ
HEMBRAMEFET L ENTES, £ 1 AU 2, IBMX, TFY AT >
Mgz &E2 S TR (Lonza #t D & MHZERSMAELMRMeEt: v ML)
EaMEMT5IETERMCEHMBAMEEET D ZENTES,

(006 8]
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4. MO (Hifk)

RFEBADHIEIZEL o THLFE I N R RAIEEL, REX—H—TdH S p75
EZFAL T, MEICHEEE (Wik) §5 &N TE S, £/2 PDGFRa ®° Sca-1 EWo 7z
REXY—NI—&HVWTHEBET S ENTES,

[006 9]

B2, pT5 IR RNPRTEZ I N ZAERKAE— X, pTb HitkZEMLL 72
B oL BHEZINZ B HiRERAWEEILY —F— (FACS) ITXB7EEZHA N
THETEZENTES, FikiZ. TIRODOEFIAL THINWL, FEIILER
STHEHELTHLN,

(0070]

5. BEEREANDOFH
5. 1 &Y

ARFOHEICEL o TH SN R MR, RO/ UIaTMBaEEN 5 MEFEE
SN ESDREEYIT. ThElk. 5. BEEEH ZWIEERR T 5/l
FOFERIELTHATHIENTES,

[0071]

5. 2 ks

KREFOHHEICE > T MEFEI N, HEEs N/ R, RO/ X3
MR SMEFE I N MR, MREHERICER T 2REZHERT IO
HfRsE & L TRIATE S,

[007 2]

FREFOMBEA OB S HEIFIBREINT, BHBMIIEUC T, ARHFE
kB RFBME. BIRNRS. BEERRES. RIIEARS, RTRE. KR&EE.
BN S, BHANKRS. MRNEE. REAKRS. BAOKRE HBRkES. AELE
5., ABNES. fIBNKRS. BTFERREGRE) BENEASND.

[007 3]

AFEBFOMBRANT. MEROMER: - . BEANOKREGZHET 5 EHH B
5. MOEEMIZHFEL D 2HEKZEATHTHLN,

[0074]

WAL OMERF - BFEICHERRST & LTI, ikFRIR, 88FE. €432, X7,
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HHE, ST N CFEORKRS. HHEVWET NSV EOHIEAT R v
7 ARG, BT 5N5,

(007 5]

BIRADOHRE 2/ T 2 RBMECRS &L TR, EoBERY < —; #I .
54>, RUHE., e7)o . bIo—R, RUOINSOFEE, mo
ICZ D2/ LN S s AR, EHAKAR ; Al TEEAEK, B, PBS
IR EDEBRER., 7 RUBECETOMOMPF S UERK BAED-VILE
—). D—X>/—A. D=X>Z=h—)b, H{LF MU DTL) ENEITEN, EY
IRIERABA. FXIET I a—)., BRIy -, RUTIVa—-)b, FlR
7oL >Zya—)b, RUTFVLFY a—)b, A F EFREEER. FX
WERYIYNR—E80. HCO-50F &AL THINNE TSNS,

[0076]

ZToftl, REIIGEUT. BEEMICHFRIN2ARAR. R EDILTIVI—)b,
RUEZNVEOU R, BAIVRFIEZNRYT—, HIVRFAF)ILEIILO-R
FRUDA, RUTZUNEFRNUTA TIVFCEBEF MDA, KEETFA B
0 ANKRFIAFIINALY—=FF MU T L, RIF 2, AF))o—-A, LF
Wtha—A, FY 2y HA TIET7IL AEAL, BR, RUIFLT
Ja—)b, vy, Futky, oL ZUa-=), OkY, IXTT
A4 AT TINTINIA=), AFT7Y 8. ~>Zbh=)b. VIEL=I. T7
F—Z. BEERMNYE L THEINSHmENA. &R, A bH. BExl. BE
L&, EEREEZZTATNOTDHLN,

(007 7]

EBEORMIZ. ARHEOBEROREIIISC T LEOHH S B TIIBEM
AEOETREINEN., ZNSIBRET2HOTIEARN, FIXE EFARALL
THEHTZEE. BREINIGE2ER. fIAXEEEEK BERK. 7 FUBE
REICHEBL., ZTEERER. #1213 Tween80. Tween20, ES5F L FEMA T
HbOEEHTHIENTES,

[0078]

5. 3 R —*h

MROBEFEELT.INSLSMNCHIIES — ML TRETSHVH TSNS,
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Thabb, REOHETES NZREMEE-C INh S MEFE SN2
HETHAIWIERBLL THIR — hEERHTHIENTES,

BRI 512k > THBEINZREREERELZ AL, KIERLEO S TH
faz s — MRICERT S ZEMNTES, TOHETIEN RAY ZaEoMakEs
EARA T U U REDHEE L OBEEA ZRF LI X ITHROEINAAIEET
HO., BEZAVWHBENELDENTNS (Yanada N et al. Chem Rapid Com
mun 1990; 11: 571. Yamato M et al. Tissue Eng 2001; 7: 473) . £ T DAL
ERNTABELECOHOBERENBLICEEKSH ENTWS (Nishida K et al.
N Eng J Med 2004; 351: 1187-96.) .

(007 9]

IS DHEEANEEREOMBERCMIL — NEEOMR LA S BHEE
ELTIR. KEEABEZSUABNKEEARAR, AR A MO T 4 —, EEEKA
[B. Rieger . HRMEGHEABENES A MO T ¢ —, WITIVEAL N, BRI
A, MBSV -2 RAREE R EOABERRES. ABRRE. AKREHE.
LS. MAEEE. ABREE. LEPBECRICES D02 DR, AR,
ARV, ARBBYWE: & OIRE B MR IEMIZME,. Hirschsprung /. Waadenburg
FEMREE, PRSI BOJE Recklinghausen JEEIT 55,

5 e )

[0080]

LAF. EEFICX D EFEHEBEEPICHAT 20, FRFELI NS OEBHTR
EEINDHOTIERN,

[0081]

EEFl 1 - <X iPS HifEs S OO MEFEE
1. < 7R iPSHIfgDOEEE :

U PSRRI AR E LRI K D522 7- (0kita K. et al.,

(2007) Nature, 448:313-317) ., MUK WHEBREIDHEEGEZ1F7/ SNLP (Ea—
O > it D SNL #if2) ZEEIci-> THRRL, FRRITRY SNLP 7 4 —5 —
BEERWTHER L=,

(008 2]

FIFA—PLEREMIZTA 12 2 (MO LE L /- SNLP #ilaZ#f&E L .
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IhE7 4 —F sz, TOLIZTTZ IPSHREREEL. iPS AR EA
BEH R 37°C5%C0,, 20%0, THER: L 7=,

[0083]
SNLP 7 4 — & — 54l

DMEM (Nacalai Tesque)
T%FBS (Sigma)
L-Glutamine (Invitorgen)

Penicillin-Streptomycin(Invitrogen)

(0084]
iPS i el 5% & FH 455

DMEM (Nacalai Tesque)

15%FBS (Biological Industries)
L-Glutamine (Invitorgen)
Penicillin-Streptomycin(Invitrogen)
Puromycin (Sigma)

nonessential amino acids(Invitrogen)

2-mercaptoethanol (Invitrogen)

[0085]
2. THMEFE R D%
(1) EmEEhOFR
Watanabe 5 (Watanabe K et al. Directed differentiation of telencephalic
precursors from embryonic stem cells Nature Neuroscience 2005; 8: 288-96)
DFEHEITHE N, TRIRTEMFESMmERARL /-,
[0 O 8 6]
% Ml R

GMEM (Invitrogen)

5%Knockout serum replacement (Invitrogen)
Nonessential amino acids (Invitrogen)
Pyruvate (Invitrogen)

2-mercaptoethanol (Invitrogen)
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[0087]

(2) iPS Mg Dbk EiEE

SNLP 7 4 — & — LD iPS #if2 % 0. 255 b U 7' Z/EDTA LG 5 2 &Ik D, iPS
MfRZENL., ISICERYy T4 2T 275 2 EITXD iPS HilaoMBEK (si
ngle cell suspension) Z{EZL /=,

[0088]

Bon-MlEEEmEREM T cell suspension iCLTH IF > a—bMLET A v
DAl | HEEHEL. LEEENTSIETT —F —MBEREL T, iPS
MREEREIXL =, 20 iPS Hifg% kO ERE# 2 F LT 37C5%C0, T, 5 HIH
BB, 0%, AEOEZANWTEE TORES 31CT. 8 HElfT- /2.

(0089]

(3) BMP4 OEZ

BZ#hiZ BMP4 0.5n0M 75 5nM & day0-5 B LU < 1d day3-5 OfEEMT B LM, L5
ERBRICU TIPS MR OB E 2TV, MR EMFZENRICH T 2 E 2 RE
L7z,

[0090]

(4) FGF O£

BEHhiZ day0-5 s, BMP4 (0. 5nM) & X Wnt3a (5ng/ml) K TX bFGF (10ng/ml) ZFRiNd
PSS, EREERERIC iPS MO MEFEE T\, ARIEMAFENRIIHT S
EEERF LI,

(009 1]

(5) Wnt D&

BEHIZ day0-5 OO, BMP4 (0. 5nM) B2 TX Wnt3a (5ng/ml) ZF&HRML T, EEL EFERIT |
PSHIREDHMEFEE 21T, MREMEFEENRICHT O2ZEBEZRA LT

[009 2]

3. HMEFEHBORRE

HMEFEZOMBRICDNT, REREAEICK D REMR~Y - —Td 5 pls. A
P-2. Sox-10 DREEAF, £/, 70— M A M —IZX D pT5 MR E
T L, RERAERDOT7O—YA MA M) —BITOFMIZTRITRT .

(009 3]
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<G>
Low affinity NGF receptor (p75)
PFA (paraformaldehyde) THIFRZEE L /=%, 5INST # AN 60 N ERICEEZ 7O

wFE T U, TDH. 1 RPUA(pT5: Advanced Targeting Systems) T 1 BRI

(4C) &=, TBS THiFL. 2 RPUkiC 2 WIS (BiR) S8z, #ilgid
Hoechst33342 THAL /=,

[0094]

(AP-2)

PFA CHIEZBEE L /2%, SINST T 0y F 27 2B T2 (60 73) . —KEifk (AP
-2 (5E4): Developmental studies hybridoma bank) T—BR&G(UT) EE/%. TB
STHEL. 2RV 2HBIKIEI S, (R ML Hoechst33342 THE
Z2IT o7,

[0095]

(Sox10)

PFA THIRZEE L7z, S5ANST T Oy F 27 &B 2720 (60 4) . —KFUK (So
x-10:Santacruz) T—BER G (4°C) V7=, TBS TH#H L. 2 XHUFIZ 2 FRIRES
', 15) #ifEEZI3 Hoechst33342 THREBETT D /2,

[0096]
<zo—H¥Aa kA MU—FEfF>

Mgz a5 57—k Trypsin/EDTA TEIX L. 1 KK (p75: Advanced Targ
eting Systems) Z 1000 EFRTHEML. 30 P 4CITHEL 2. BLTEEITION
Lw F2¥EEL. S 512 kEifk(anti-rabbit alexa647) % 100 fEHMTHEML.
0D ACTHEBELZBELDBICXORVy FERE L% PBSI-2n]l IZRREL .
BEmE 70— bA—F—IC#E L., pTh BHEMaRZ#H T,

[009 7]

4. R
M (] yEES M T OO 1% Day 1. Day?2. Day4 OfifREX 1 (a)-(c) ITRT . Mg
IEREMRBIIR LI KRELE> TV m, (K1) . BEEEICUDEZTMS

@, Day7. Day9 O#ifRZE 1 (d) () ITRT. {%Jﬁf‘é‘%btﬁﬂﬂﬁ"%ﬁ\ S MfaANEE L
TNDONHER S NI,
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Day7 LIBEIZ BT, MR~ —H—TH 5 p75. AP-2. Sox10 ZFEH T 5
@B oniz (K2) .

[0098]

P75 BHMEMAED 7 O—H 1 b A bU—fET OFER. 2 LFFEEZ)HRIT. BMP4, Wntda,
bFGF N o2 T 7 7 —ZHRMUIENEEIL0.9% Tdh % DITx L T day0-5 Dfid,
0.5nM @ BMP4 Z3RIMNT 5 & 3. 1%~3EML . day0-5 DfEl. 50M @ BMP4 ZFH_IMT 5 &
4. 08\ EHWI L7z, & 51T day0-5 DfE. 0.50M @ BMP4 } OX bng/mlWnt3a Z&RMNT
% & 2.0%.0.50M & BMP4 B X 5ng/ml @ Wnt3a K TX 10ng/ml @ bFGF #FHMT 5 & 1.
WTHolk. (K3),

[0099]

5. EE

LAEDFERM S, SFEBEEZFIA L EMFEZEMTO T 4 —F — Ml ZEDIR
ZFICKD, XURIPSHIREN SHREMRZ MEBETES ZEVHR SN,
IR DO MEFEEZRIL, BUP4 OFRMICK D, AR ET D I LR TN
7o

[0100]

Ehafi2 « & b iPS M, 5 ORI D MEEE
1. BN iPSHiRADOREE !

b b iPS MifEIE. HEK¥ WpMHIREBE K D 45 %% F /= (Takahashi K, Yama
naka S., et al. Cell, (2007) 131: 861-872), MEF #lifZ (KBL9284600 Jtili = ~XR)
. FRCIC/RT MEF 7 ¢ —&F — Rz AW THER L 7z,

[0101]

FIFA—FUEEEMICITA R 2 (MC) ALERL 7= MEF MRz &L .
INET4—F gLk, ZOEICENIPSHIRZZB/EL. iPSHMREEAL
f#hrh 37°C5%C0,, 20%0, THERE L /=,

[0102]

MEF 7 4 — & — &

DMEM(Invitrogen)
10%FBS (Sigma)

(010 3]
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iPS HIIfe 5% 28 ] 5% h
SEMES fifgA g () o))
Basic FGF (Wako) (4ng/ml)
[0104]
b 2. /M{tiFER (SFEB k) D%E{H
IUAIPSHIR TOFEELRGEEH EIT. B b iPS HilfgA S SFEB IKIC &L 5 kL2l
fNDOMEEEET o2, bbb, 0.25% MY T2, 0.lmg/ml 355 F—F 1
V. 1mMCaCl2, 20%KSR ZZ A PBS W TE ~ iPSHil@o OO ——ZEIXL. &
Ry T4 2o TE NS 10EOMRLE LY SF o a— T 1w aZh
10 WTTygs—¥F—HilgaREiElE. ZOLIICLUTHELZE b iPS #ifastz k4
HoEEMET2 1 HRBESEZTo %, 4 HEBEEREZT> . BFEE
. FrioMbimEst (OMEEEERH 1 H20iL 2 OWT ) I BMP4, Wnt, FGF
EZIMMATHRBL B ERWTT > 7o, EEEE T poly-D-lysine, laminin, fibr
onectinZ2d—F 4 > 7 LEEINZANT, BERZEIRKORMZRNTTS
15 7z, BIEEZTRIIRT,
e 1]

Day0

= L
1\ Floating culture ‘
i Seed iPS clumps I Plate aggregates on dish
coated with poly-D-lysine,
Differentiation medium; GMEM containing laminin, fibronectin

15%KSR, NEAA, pyruvate, 2ME

[0105]
S bR 1
20 DMEM/F-12 (Invitrogen)
KSR(Invitrogen)

Nonessential amino acid(Invitrogen)
L-glutamine (Invitrogen)
2-mercaptoethanol (Invitrogen)

25 (0106]
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b A 2
GMEM(Invitrogen)
KSR(Invitrogen)

Nonessential amino acids(Invitrogen)

Pyruvate (Invitrogen)

2-mercaptoethanol (Invitrogen)

[0107]

3. MLEFEMRORREE

SHMEFBEZOMIIDNT, EMf] 1 EFRBRICLU T, RERAKRICK D HEEM
A< —H—T&H%p75 & Sox-10 DREBZEH/, £/z. 70— 1 P A MU —ITXD
p75 BSPERE R 2 Mt L /-, '

[010 8]

4. R

RERAOER. B N iPSHIEMNS SFEBIEICL DFE I NMAZIZTDWT, pTb
/sox10 BSEHIRRIE day25 THY 30%32D 541, day2b BARRIL. AT B MDA 5 1
7z (K4) .

JO—HYA4 bAM)—OFREE. B iPSHIfENS SFEBIAICKDFE I NIMIED
55 39. ¥R —H—THS p I BHETH 2 T LR N (K5) .

[0109]

5. &

LAEDKERMNS, SFEB ik &FIA L - B|MEZM TO T « —F —flil@ZE D7
FIZKD, b b iPS Ml SRR EMEFE TE D J EPHER I NI,

[0110]

EREFI 3 1 U X iPS FHEMIRMALOERERNT (=T FUREANDEA)

SFEB #EIC Kk B 53LaFEE . FCAS ICKD4BEL 7= pT5 (MRS MAREMRIIA T
TTHREEAELTWZ (X6 a). COMBOEEREZHKRT DD MU REA
HI) ~BHEERZTo .

[0111]

FACSICL > TY —F « 7 L7l Z e S L T F ot & A W TR
BE# % 1T\, neural crest sphere ZfER L /=, {ERLL /z sphere % neural crest
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D medial H L <id lateral pathway(Hamburger and Hamilton D A5 — I3 HEIC K
59K 12—-13) ~BHEL THIKED nigration RUMEEEIZ D W THET L7z,
[0112]
Neural crest sphere fifZih

DMEM/F-12(1:1) (Invitrogen)

20ng/ml EGF (Sigma-Aldrich)

10ng/ml bFGF (Invitrogen)

LIF(leukemia inhibitory factor)
B27 supplement (Invitrogen)

[011 3]

LR 2 4 ERICHGEEE L. Dil MR (B L -2 KOVl
NK-1 $faic k=0 M) RO REEZHR L (K6d), TOHE. BiE
U7z iPS HSRAFFRIZMIZIE. RIEMRICEENREEEZE L TNWD Z ENVRE
=N/,

[0114]

APMES TIALZ2TOHGTY. FFEROKFFLEZTOREZELLTEH
BH#EEPICEDANS HDLET S,
PESE B ORI REME

[0115]

AREAOHEIL, BET—F—MlaCLEZHND I Linl, SRtk
SHRIEMREEZMEFBE TSI ENTES, TOLY, FEINHEREMRE
A RDRADFEEAEICEK > THEE NS TREAEN/ <, BRICHESRIEDZHI
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DI ik,
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ZHEMHBRHBRNATZEEBHRE TS S, FREL~700WINH 1 HICLED
ik
[FE:KIEH 9]

ZHHSRMBRNES HIlETH S, FRE1~3DNTNHM 1HICKEHDTT .
[F:RIE1 0]
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[FEkmE1 1]



10

15

20

WO 2010/140698 PCT/JP2010/059576
26

FREL~9DONT NN 1 HICEROAFETHE SN MREAEREZ S8, i
RIS HIR T HHIME. HBOREICER T 2REEEET 5720 O lsEAl,
[FEskmE 1 2]

RISk 9 M. MROREICER T 2EED. KEMABIEZS AR
NEREBREAR, AR A MO T 0 —, FEKRNE, Rieger &%, ERMEEGRIEARK
NEZAROT 4 —, WEBTIVEA R, BEAAR, FA#EABEKORIL— RARE
EMHESUOABBREY. AEME. AEEMN. ARLE. ABRZRE. AREE.
LEYERVRICES2DO0ZSORMNEG. ABER., ABEENE., ABRBLEE.
Hirschsprung . Waadenburg fEMREE. 725 NZFR/SE B KAE Reckl inghausen J& 2
S5RH5BLOBIENDINVTNONDEREEZTHSD, FREL 1 ITEEHOMIBEA,
[FkE1 3]

AEREL~9IDONTND 1 HICEREOAETE SN/ MEEEZ, 51K
M. 77U 7. AR ABRNEHI, ARETHRE., S,
TR EEM,. SEEHAE,. SEMiE. SR, TR, RowMiE. X0 o
LBFIERIIEN 572X DB EN 20T N OHIREICHLFE S 'S5
[FAkIE1 4]

FRIEL 3ICREO A ETHLFE I N/ HREEE2SOEEY.

[FERIE1 5]
FERIE 1 3ICACE D AETHMEFE S N/ Ml 25 OMia A,



WO 2010/140698

1/6

PCT/JP2010/059576




2/6 PCT/JP2010/059576

WO 2010/140698

(c)AP-2

(b)sox10

, P75, Sox10

(d) Hoechst




WO 2010/140698 3/6 PCT/JP2010/059576

X3 -1




WO 2010/140698 4/6 PCT/JP2010/059576




WO 2010/140698

X 4

5/6

PCT/JP2010/059576

b
(%6)
35 -
30 A PP
75 —sox10
| 20 -
15.-
10 1
5 .
0 1 1
| day25  day30  day3>3



6/6 PCT/JP2010/059576

WO 2010/140698

X 5

P4

20100216-p75




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2010/059576

A. CLASSIFICATION OF SUBJECT MATTER
C12N5/0735(2010.01)1, A61K35/30(2006.01)i, A61P17/00(2006.01)1i, A61P25/00
(2006.01)1i, A61pP25/28(2006.01)1i, A61P27/02(2006.01)1i, A61P27/06(2006.01)1,
C12N5/10(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

C12N5/0735, A61K35/30, A61P17/00, A61P25/00, A61P25/28, A61P27/02,
A61P27/06, CLl2N5/10

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2010
Kokai Jitsuyo Shinan Koho 1971-2010 Toroku Jitsuyo Shinan Koho 1994-2010

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CA/BIOSIS/MEDLINE/WPIDS (STN), JSTPlus/JMEDPlus/JST7580 (JDreamlII)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2005/123902 A1 (Riken, Japan), 1-7,9,10
Y 29 December 2005 (29.12.2005), 1-15
claims; page 8, lines 25 to 29; page 8§,
lines 45 to 47
& US 2008/0044901 Al & EP 1783205 Al
Y Kiichi WATANABE, et al., Directed E
differentiation of telencephalic precursors 1-15
from embryonic stem cells., Nature Neuroscience
(2005), Vol.8, No.3, p.288-296
X Stuart M Chambers, et al., Highly efficient 10
Y neural conversion of human ES and iPS cells by 1-15
dual inhibition of SMAD signaling., Nature
Biotechnology (2009 Mar.), Vol.27, No.3, p.275-
280
Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
05 August, 2010 (05.08.10) 17 August, 2010 (17.08.10)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2010/059576
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Yuko AIHARA et al., "Mukessei Tanso Baiyokei ni 10
Y yoru Mouse ES Saibo kara no Shinkeitei Saibo no 1-15

Koritsuteki Yudoho no Kakuritsu", The Jourunal
of Experimental & Applied Cell Culture Research
(2008), wvol.27, no.l, page 53

=
(@]

Yuko AIHARA et al., "Mukessei Tanso Baiyokei ni
yoru Mouse ES Saibo kara no Shinkeitei Saibo no 1-
Koritsuteki Yudo", Yokohama Igaku (Heisei 21
Nen 5 Gatsu 30 Nichi), vol.60, no.1/2, pages
156 to 157

g b

=
@)

Yuko AIHARA et al., "Mouse ES Saibo kara Yudo 10,13,14
sareta Shinkeitei Saibo no Tokusei Kaiseki", 1-15
The Jourunal of Experimental & Applied Cell
Culture Research (31 March 2009 (31.03.2009)),
vol.28, no.l, page 58

g b

Y JP 2003-512439 A (Biogen Inc.), 11,12,15
02 April 2003 (02.04.2003),

claims

& US 2003/0027744 Al & EP 1223981 A
& WO 2001/030386 Al

Form PCT/ISA/210 (continuation of second sheet) (July 2009)



[ e A EEsHfEES PCT/JP2010/059576
A EHORTL0BHOSE (EHEERFFE (1P C) )
Int.Cl. C12N5/0735(2010. 01) i, A61K35/30(2006.01)i, A61P17/00(2006.01)i, A61P25/00(2006.01)1i
A61P25/28 (2006. 01) i, A61P27/02(2006.01) i, A61P27/06(2006.01)1, C12N5/10(2006.01)1
B. &z

A& AT - i/ NRER (HPRRRF 8 (1 PC) )
IntCl.  C12N5/0735, A61K35/30, AB1P17/00, A61P25/00, A61P25/28, A61P27/02, A61P27/06, C12N5/10

/B EELANOER CHEZI T DHICEEND LD
HAREERAFEAR 1922—199614
HAEARRERFEAR 1971—20104
HAS[H E A 28 5 AH 1996—201014F
HAE B EFE AR AR 1994—20104F

i

EERAECHEM LB ST —F =2 (FT—FX—AOLAF, RHEICHH LG
CA/BIOSIS/MEDLINE/WPIDS (STN), JSTPlus/JMEDPlus/JST7580 (JDreamII)

C. PB#E9 5 L8O LA
51 ASCERD BET 5
BT T Y — sk SIS RO—EOEFBEET 5 & XX, FOE#ET HEToRTR FERIEDE S
X WO 2005/123902 Al (ARSZATBOENBALZHFZERT) 2005. 12. 29, 1-7,9, 10
Y FHRIA, B8 HHE25~291T, F8HHFEA45~4TH 1-15
& US 2008/0044901 Al & FP 1783205 Al
Y Kiichi WATANABE, et al., Directed differentiation of telencephalic 10
precursors from embryonic stem cells., 1-15
Nature Neuroscience (2005), Vol. 8, No. 3, p. 288-296
¥ CHOBRXICEIMPBFIIEINTNE, 7 N7 b7 Y ICBT AR E B,

* SIAXEROAT I —
TA | BRHCBIED &S % TR Tlde < . — ALK g & "4

D H DRI Z LT 3THR

(T EIBRHEE A SIS A RICAR SN TH- T

HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

HIEEFET 50T, FBHOFE X ITER
OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

EpEE L2 T L2 EPSFAE S O % H
05. 08. 2010 17. 08. 2010
[E BRI AR D2 B O T IFTEES (FEROHHME) 4N | 9839
BARERZFT (1SAJP) ”_
BHEZHZ100-8915 WY
HAHTRARERE=THE4%3 = BEXE 03—-3581—1101 KAk 3488

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




= SR Ak EpHpEEs PCT,/JP2010,059576

C (Bi&) . BEd 2 LR8O b5 3k

5| ASCERD R %
BT DY — % SIS RO—EOERPEET 5 & X%, FOEET 5 ETORMR FhRkEOF S
X Stuart M Chambers, et al., Highly efficient neural conversion of human ES 10
Y and iPS cells by dual inhibition of SMAD signaling., 1-15

Nature Biotechnology (2009 Mar.), Vol. 27, No. 3, p. 275-280

X MR, et al., MEMIEFHEEERRICEI AT ZAE SHIKD S OIS 10
Y DZHERI s EE D ST, 1-15
MRHREEZEIFEE (2008), Vol. 27, No. 1, p. 53
X MR, et al., MEMIEFHEEERRICEI AT ZAE SHIKD S OIS 10
Y DRI E, 1-15
T ES: CERL 21 455 A 30 H), Vol. 60, No. 1/2, p. 156-157
X FEH T, et al., =7 AE SHIE. B FEE X U7 R B e OB i, 10,13, 14
Y MR EZZRAFZE (2009, 03. 31), Vol. 28, No. 1, p. 58 1-15
Y JP 2003-512439 A (XA F Yz A a—RKL AT v F) 2003.04.02, 11,12, 15

FERIE & US 2003/0027744 Al & EP 1223981 A & WO 2001/030386 Al

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report

