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BINIZERHLL 7= Sox10-IRES-EGFP =7 AD AR LRI O & 5 70 B AR TR BLIE WA DNAT L A2
FOMERERNTTR AR DL LTz, ZOMHTIX, LU ISRUIZECSE: 1, 2 122723572,

iR @

AT AT p—<T 47 A% AL TNC MfaIZRF a7 o T ic @ T2 7 e s s
LV BB R T OB AR U, O HFNDER G AR O L, BREEE AR NC
A~V 0y I 7 DR EIT -T2, 24 FEEOEE R 28O L, PERITO 15 EDILH
T, ZNHDL )L 2% Wl RIS LR 2 fENL LT, Sox10-IRES-EGFP ~ 7 2 L0 #HE 25
faz R L, 24 FEEOEGR F21L hary LA EE AL, NC a0 R w4 TR &R L, 11
H#% . NC #ifldDFakz L 725 EGEP B3 (Sox10 FME) My ECHZenvBlisis iz (K 1-1 A, B),
IS 24 DEEGR FREDOH DI /D (R BE/RER B 2R L T2 L 24, Sox10 DI BLOD 7
T Sox10 IR AU Az EnEiER SN (K 1-1 B) , LU EEEL 7= Sox10 Bo AR X1 S HE
DNIEFNARD -T2 IR THhDHcMyce EKIfg Z BRI EHZ LT, ZERICHIIHES 52
ENTET, T, bR HITEE FEARZRADR<EDL 6 HITEISTWAZENh) -T2, Zi
50 Sox10 BRI NC M~ — 77— (5 T OB H B, NC Hifa & RO /> LhE
7L (neuron, glial cell, smooth muscle cell, osteocyte. adipocyte (Z4 L A[HE. X 1-2 A, B) . =V
MBSO FEERIZLY, NC HiflnE Rtk OBEIREE AL TV DZ e b7z (K1-3), SHIZEE
(ZHESIE AT NC MR R SISV T, B IR R T 8B IBMNICTE, Bl B, BifER
MY ETHD,

Transctiption Analysis of
Factors Sox10 expression
Sox10-IRES-EGFP. G
MEF e @
B No Infection 24 Factors Sox10 Sox10/cMyc/Klf4
a
i & o1% || F T 20% || 9.0% | [ 8.9.%
1-1 : -
Sox10 (GFP)

(A)

Sox10-IRES-EGFP #riE AN D NC Ha~0 s {blinia D,

(B) 24 #25. [ F-, Sox10, Sox10/cMyc/KIf4 Z i RIFEEL L 6 H %12 Sox10 BPEMAL & AT L 7=,
plot N D513 Sox10 BHEML O EI A,
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A Sorting of Differentiation
3Fs Sox10+ cells 6d Neurons
6d @ hypoxia _» Glial cells
— —
> Smooth Muscle cells
\\: Osteocytes

Adipocytes

1-2 (A) Sox10+ cells DEFHE - LD, Sox10+ cells Z/KEEZIKEE THE S W7
% LS LT, (B-1) 21 B RO/ {bE528 1%, Sox10+ cells 225 Tujl+,Peripherint,
Nestint® neurons(B-D) . GFAP+/S100B+® glial cells (E). ALP+, Alizarin Red+®
osteocytes (F-G), 0il Red0+® adipocytes (H). aSMA+® smooth muscle cells(I) 23431k
L7,

1-3 Sox10+ cells D= MIBR~DFEAHE, PKH26 (FR) TZ7~L L7~ Sox10+ cells Z=U & HH
stage 17-18 IZBAEL . 3 AZIZEIZIT DL, Sox10+ cells DAEFZENTROHBHILA). NC oD
migration route (2> THEEIL TWAHOE HHH7-(B, KHEIEREH),

RO

NC HUIZHF 720D\ NI i@ 20 7' 0/ 730 7 BB R 7D IRR T Bk G~
%7 Galectin-1 DB NC ML DI AL BT LB LU TWBERE SN o7,
Sox10-IRES-EGFP ES iz FI L7 NC MlaFFEER THE 2 A B2 D Galectin-1 Z#HE
0.1ng/ml, Ing/ml THZ%&, NCHifE (Sox10 FEtEAlfL) OFFENRITAE R ERMBH (K
2 A), Fio, AMREHROMRRE EHRIT Galectin-1 Mz 5&, NC MlFEEIZBIFRT5 Sox9,
FoxD3, Snail (3B 1B 1R L. LHUTHEST NC i (Sox10 BhHE) 057 4 I
ERFUT, 20285, Galectin=1 13 NC Mifush Ha (et S 5 ZEAHLINI 572, Galectin-1
(= LBAFHAE D AN = X NZBL XA BRI 5 T 7E T b,
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% of Sox10+ cells

A 00 05 10 15 20 25 (%)
- :. - a Ee—
0.1 ng/mi '
1.0 ng/m| [E 01—
10 ng/mi [ ‘ ’
B Sox10 Sox9 FoxD3 Snail
E pm LEDD 160 12
% To0 ) 145 l_"*"“ _,3:
B so0 40 10
=i 120 b 50
s i o
2im arr) 20 "
% 1 1m am e
B oo = opp ™ o HE
1

Gal-1 - Gal-1 - Gal-1 - Gal-1
2 (A) Sox10-IRES-EGFP ES #flifidz NC Al Zi5 89 HF%, 75 2 H H2»D Galectin-1 2%
Hé IR 0.1ng/ml & Ing/ml CA EIZ Sox10 BEIEERDS E5- Uz, (B)AEMRH SROMFRE DE: 3% 5%
IT Galectin-1 Z /%% Sox9, FoxD3, Snail DA 15 BLIA EF- L, ZHUIFE Sox10 Btk
AL,

P26

NC HIEDZ I EREIZ DWW T, ERDHERFSIUBET DD0, FBAEICE> THAL TLEI DM
VIO H S TWD, T4 13ER L7Z Sox10-IRES-EGFP ~7 2% A HLC NC fifan %
IMEREMERFZFRHT L 72, Sox10-IRES-EGFP ~7 A 9.5 H R DIEAE B D NC Mifuz srBkEL
NC FIAD 53 k% 3FF9 5 ST2 Ahm—~<flilatk L D IEL R I LY | D3 {LRE /I & fiFHTLT=, NC
AlE A Kit B (Dorsolateral |28 1 D NC #ifid) & Kit B2 (Ventral (ZFEE) T E D NC #lifd)
WA TERLIZEZA, EBHEBO NC 7351 neurons, glial cells, melanocytes 2343k L . %4557V HE
ZHERFL QD ZENBIRSNTZ, ZOZEIE, MMERFENRESN TNDEEZ DI TETZ AR
%D NC FIIZBWTH S LREDHERFS N QDI EEEIRL TD, SHIZ, BElfR O NC
NaD 4L REZ TR D7-012, Sox10-IRES-EGFP ~ 7 A0 [ & | #4ARMRE . N E ., B8 NC
faZ 53 BEL CST2 A —< itk D IR R AT o7, TORER, KEENFICBWTIEZ o1k
BEAHERFL TV NC MBI 2% 72> TIEEL TUWVHAN, BARARREI TIE, 12.5 B IR
& 13,5 HIRTEMEEENHERF SN QDL DD TOHER 2 ITMERFENIRESN QLI EN
Dinolz, Elz, O NC M TIXZ S LREDHERF S T enWZEDbipolz, ZOZEIE NC
DL EREITHRR BB Z B RSN TITIWV DL D0, BENL - IK FIIC 2 (b L TWAHZE
BRI WD, AFTEORRFIT, 5 ETRHTH 7R AR D NC fMldD % /b RekER A D
MILT=ZED B 725 T BUEE H S CODAERITIEE T AR RO EIRA B 235 |
TOBEBREFEZLEULL THD,

3. 3 EHL L TOBEIRR R AW DT v 7 RF DR LB REAEAT
(BT KE KEFTNV—T)

(1) WFEEERNERUEFR

KGRI N —T Tl ERL L COBAR T OBERERFAT F & L CHEE) ) I DY AT = /LR
ZHWT NCHIBEO AR5 P 32T o 7K T2 R RFEL, TOTE Y 21T
o7 IR - L AL SR B IR 1 LA A A D T A RN THlIEZ IR BY T v s T 015
BIROBRREZ /o7, L= =2 T 4o 7R 1L TE, BEANH3 O 27 FH DY
> (H3K27) DAF MALHIEIR FRECTE B Lz, H3K27 D AF U LEATF UL, ZnEhrn
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~F UG DEEE L AR AL T 2D BAR KT DGR F DT 7 B A% et H D\ N 34
Hil 422 LD HBIL TN,

D-1. NC M D3 EZH 28y = 3T v 7 IR 7 DR R R E
FT R HAY AT TN HIK2T DAF NVALEESE Ezh2 EAfBLIK - Eed O {5 1. L TZE

SITHEFTL TEIK AT AL EE S Tmjd3 & Utk OE s 4RI HEEL 7=, ZOBS, Ry XAV AN~

A ) T Y I D ERSF I T — T BN SR T )T m %05, R A B D AT %

14 L7z (Hellsten et al., Science, 2010)

FREAFARTZEZAH WT D RGN

w7 T7a—RFEETHRIIL, MRE K

ZEMBBNT /e~ T- (Kawaguchi et al.,

2D ROFEE T AT WALEE S Ezh2 %

%E NC MDY | AT B1. Jmid3Ic/ 27 F

AIBRIFEHS DL NC MO A4 T AT TA) /YA T

T REAT Y A A E T ' EORBIEFALI-RE (I

N <l ER) . AR TO TwistEiE
54 NC Ml LIRO AR AR 42 L M TFOERBRINELTSH(A). B
L (K1),

AR AIERETRT .

O2. YAH =N ERHNVTar T30

WIZ, AT ALEESR O Tmjd3 & Utx
Neurogeninl (Ngnl)&—##& (ZAHREARD i
SRV RS- (4 2) . Ngnl D AT
—HEICHBLE T DL, LIS DRZ AN

ZDXH7¢ Imjd3 X° Utk DB EETEPEDY | NC 55K 1L DR A B DI ROILDDINE I D
TRRETT 7280 | EOMOKKIE A HIE T DB K F L DO AB DT OWThIRET LT,
NI i 2 HIE 9~ HHR 5K - Pdx1 & Ptfla OFLAB DR EY AT ZVIRO G CHRBLS G DL, i
fgJFEE BN ST R SN D ZE S TS (Afelik et al., Genes Dev. 20:1441-1446, 2006) ,
Pdx1 % O Ptfla &—#&IZ Imjd3 %
FH DL, Pdx] & Ptfla DAD ninjected |, Ngnt S + Jmjd3
Bt KO ORENRIR FE D NEEBIZ
RS-, 7=, IR R il
T BT ODERE R 7 (Pax6, Otx2,
Six3, Six6, Rax, ET, TIl) & A7 .
TROIFICRRAS DL VY| @2 Imid3 385 EFNen | OBES LB EERERBRT S,
RPN, .38 R Dffif-
TCIRDNEFN ISV DY, JEEICRBIS B 725613, R LR OB i LS 720 (Zuber
et al., Development 130: 5155-5167, 2003; #KEFHARFEFT —4) . L UIRIE AR B 14
Jmjd3 HHWNFE Utx E—FEIIEH CRBLSE DL, 22T X EMEIE DRI - 7o REIRAR DI LS AL
770

—J5, H3K27 &[AIERIZ, EAR H3 @ 93 H DY (H3K9) DIATF /U bh 7 v~ F A D
FEEART ZENHMBI TS, £ 2T H3K9 DIAT VALEESR Jmjd1 A <° Jmjd2A, LSD1, Jhdm1D
S h TN IR R G R T-RE L — R ISR BLSHCATAY, Tmjd3 X0 Utk EOMAGHHED LS
PRI AR N RN LA DAL o T,

B-tubulin
(neural marker)
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O-3. V7 ar I 7128155 H3K27 AT /ALK 7 Imjd3 OFERBEF O T

RROFEERAE R H3K27 AT VALK B 7 ar I3 e et 228 TDO/EH
RBIENC G R A RESIRNZERN DN ST-D T MEAREFIZ WL, BB iz
WCHILO B E R IR AT T VAW TRENT LT, IR EGHRGAR 7L Tmjd3 AR CRs B
SETMROBARFREATT2LZA, EOIRFIFEBLIBALIT IV TNIED Pax6 Eis1X° Rax #
BFDEPEALL T, Paxé B I3 B ciEE bR ot — %%O:&ﬁi‘ﬂ%ﬂfb\éﬁ?\
I~ F U GPEIRBERENTNG  Pax6 & Jmjd3 Z—FEICHEBISE 7556, Pax6 B HENZOT N
A LRI KD ZEBH LI, ZDTEND, H3K27 HEX%MI:I%ZJ WFnss
DT HARET D AN = A LE LT, SHEHEEE 1O B CIEHAbL—T7 DO BT A RIEST 52
EMRIBENT,

D-4. EBHRICR TV T 0 s I T ROBGREE LRIV 70 s T 7 R ORER

VAT D FEERR THELNT AR H DX Imjd3 & Ngnl Z M H SROFRHE M IaIZ N7
AT 27T AEICEE AL, 5~7 BRER R L%, i b~ — b — Dt B>
7o, IR BLIEZ A B en -7, eENHSRITHAL (HepG2) IZ Pdx1 <P Ptfla, L-Maf/MafA
Ngn3 LD R TR A Jmjd3 E—FEIEA LTS 6 . A AV OB E IS B

RO BN T2, Tz, BEZ NV —7 O 771250, ES #liZ80TNC %:Efl%ﬁié:
Jde3 ERLAEDE TIANANRIZ =R IO BS 560 BRI E R R
TV T7,

INBDOFERNG, CEFEEEE Y 7 0 F0 721 H3K2T AT ALK 17200 CldR+4572
ZEDPIRBENTZO T, Jmjd3 (DB 4 IeE ANAERGIK 7 2B 52 EICL- T, Kbk
NI A EETEMEZ 5 X 720w, BN 7 a s 730 T3 R OREEL T WY AT /L DRRE
Ek@%%ﬁﬂ%ﬁﬁmﬂﬁﬁu_o ZOFER, Imjd1A <° Jmjd2A. LSD1 ZEE DO AE I3 R

OB T3, Thdm1D (KIAA1718) % Jmjd3 & ONMRIE RGN - REE —fE I3 LS
62:\ HPT IR RS KV AR ESN D Z e A A LT-, ZHVETIZ, Jmjd3 1% H3K27 DA
F ALK NN AF AER i ZHEH &L, Thdm1D 13 H3K27 DF ) AF ALY AF UAES, K&
ONH3K9 DOF /AT NWALED AT MUEHiZFER LT HZ e ESIN QD ERFRfEREZ LD
HREZZEDELE, MO LEMR OMERF T IR D AR ATF AE RO/ A A DA
TERLTRY, Va7 7 R E T HIITZ D OREEER LR ENLELE 2
SY AR

@ BRONLEDTEHPFELE Ok, 5% DRE

ARFFETlL, NC MO TR AEE T 5oy =327 7 Hil##IK 1 LT H3K27 it AT /L ALIK
T Jmjd3 Z[FE LIz, ZAVETIC, H3K9 AT /LALEESE Tmjd2A 23 RURED NC RIS B2 &
DI &I TS (Strobl-Mazzulla, P. H., et al., Dev. Cell 19: 460-468, 2010) , ZO %1 R &G T,
ARERILNC IR T DY = 2T v ZHiH OB FN 2R T 272D O EER 1 &5,

BT, Imjd3 (2 OWCE~ w7 AOfHEZE IR Z W T A 7 AR T T — B E K 1
Inkda/Arf ZVEMEAL T D2 LI XD | ISR ZINH 3528, Ehd . iPS Ml ~D) 7 rr I3
7w ETHZ LN SN (Zhao, W. et al., Cell 152: 1037-1050, 2013) , AAFZETIE, Bii
HEZERADD iPS AAE~D B LTI Y AT A ORI A AL T, AR T biER O
HAFIRH AR E T 2L O ERBE LT, Imjd3 DV 0/ I3 VIR RA R R HZ LM T
Too VAT TIVRICB W TR LTV 70 I3 7R, FOEETIEEBEOE B M B0
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THRDBHDINIRD T, Z OB EL T, A LM W ThH i mfil A i & 72720 | U
Ty I T BEETDNTH H TR CTEARRD T Al REMENRE 2 DD, F72, Imjd3 &

Jhdm1D DOFHAEDOE FRINOREBEIND LT, H3K27 DS DEANAEiEREL /2> TN D
AREMED B 2 DILD, SR INLO AREMEARREIL T Imjd3 OV 7 ar I3 73 Rkt 5%
K F-Z R E 9 2UE, LIS W CHLER A7) 7 0 s I3 ZIEE U CRIE T2 ERHIF SN,

@ AWFFEIVIRAEL THELIT AR

AWFFETIXY AN /I IT 50 T BRI R T DI2HT20 | #kx e 38 A fl B S 10
TN —DIRERNT A2 B 72> 7- (Sato et al., Dev. Biol., 2010; Kurokawa et al., Dev. Biol.,
2010; Sudou et al., Development, 2012; Yajima et al., BMC Biol., 2014; Omori et al.,
Endocrinology, 2014) , £7-4550 3 _&ZEE LT, Pax2 2D /371 Pax8 DTG, R FEHE)
W HFEHEIN Y ~D B FHEIZ W T, MR AR AL — O RUERS N EE TH
ST ZEaF R LT, ZO3 RIL, Bin T OEMHIZEK = o —DZ{RIZOHEH L TET
Wk DIy AL DB 2 i AT B O L7 -7 (Ochi et al., Nat. Commun., 2012) , E5ICZD X5
(U TR L 73R BLRIR, Y AT TV DRI T DN EE DOREEI DORFFER, ShAEL
AR COFARES OENEA BT Wt &7 U7 ORFSE, $hA D BEA ROV A Xl D
FFFEIZ I T, B A] KR — 275> 7= (Nabeshima et al., Genesis, 2013; Yokoyama
et al., PLoS One, 2011; Hayashi et al., Dev. Biol., 2014)

3. 4 RHHEANDOFLEHIE ST V=R T4y 7R F ORERERIER R
ERKRE BRI NV—7)

(DBFFEER N R ORR
D Loss of Function LAY 2R T 4 v I AKNFAZ Y —=F

Ay Vau R R = o —a L BT E T L E LT, R R OB EE S LR B L O
I T R B E IR CED T Y A REME LT, ZDOT AT 2% VTR 2,000 B OER
FATOUVWTHERER RNAI 27V —=2 7 24T, 8 HDO TR Y =17 1 7 IR 1 DS KA 5
{LIZB D5 Al HEM: A2 HNE LTz, £DH1C, Brahma A KRS H U THENTZED 7=, T OhEHE,
N, =a—ar O RTERIERKR ) 7L, =a—n OB LIREEEZ HIE T 52 8% A2
L7z (RFEEK) , SHIZ, Brahma #A D3, MIRSETE B R 1 CTh D reaper DIBIR - HEITHFDOEA
MAEE 2 Al A2 LS E D2 LI LD | reaper B A7 B D fine tuning 2/ L UR R =2—10 D
(A BE ) 2 AT~ D D | BT AR (LM 2 28 L U 72 R ER) . A T, == — &1
MISEA I ET DY = 1T v 7KL LT, BANAIT BT L LEESR HDAC3 Z[RELT,
7>, Brahma 5 1&& HDAC3 3 iR ZLIZRY | =2—a D A S8 |12 BET il 23
1TONDAIHEMEDE 2 BT,

FRRQ MBI DY 7a s T X T OERNA A—T v TR

PR ZE R O FIfR & B Dm0 U 7'a 77 L v iR g fg kT S 7ol Fa oy
TN~ —I1—% AW TN Y 7 TV EB OMEGERIRR 21T > 72, £ ORfEIZB W T,
varyla Nzl oo —ar RN s T ASRDOBRIZ, BT AT T FIVRIER
ZESTETFTTA5ZEE2RWE L (Kanamori et al. Science 2013), #Ex 7217 L
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F v FOVORERERABR AW L2 & 2 A, ZOH N7 MMEENT, BAKFER TV
V7 LT v FL (VGCCs) IZ L W NMTESN TV, EBHICV6CCs &/ v 7T 7 hLizk Z A,

TN MREIRER L, Y 77730 7 Ml EnNs Z L 2R Lz, ZOREER
NG, MRHIINICEHBIT AL T MMEEINY 775 I FORIEICEIh D = & ARk X
niz,

51 Brabna B8 (< Dy ) 25, —iBH

) IR EDR T —a—n (Z)—2) 1T B,
BERE L OB ZATS, XN, MR- (42)
EHBY(H) OB — A LT,
Brahma 1%, FRAEWIRF R AYICH BN FHESN
Do

HDAC3/ v 790 id
C3da—21—0OYDHFEDHZEET S
i 1685 F{ik 1665

WT HDAC3 7 WT HDAC3 2 :/57:/“3]7/\‘1@%3:2
—AZRBUWTCHDAC3 & /v
ZrgHE ML B &
o (X Bl 26 Hllarh
18 i), —F . HDAC3 /7
KT, ARRENEE O Y0 2
ZIFE LW (F ),

X3  BEAFEIFEH 5 AN EZE
EABRET HBRITIE. [k
MIZkRE SN D& EicfF
ET DN T NTF ¥ Kb
O BFRATEMELE D | %
DOFRERL Fiast 522 EN
NEDNVT T BBTA L,
. 2 w00 JHPTHIZR L T ARED
| | | TR t ko | ERAPEZXS (FX), 0
T R TV AP B A R
' \ - ' L7z 8 A V%@%ﬁﬁ%
T e et : FENTEMHAL U, &I 2e
Engmainsd (X)),
( Science 2013; PNAS
20115 RIEERT—H),

:

(%) 444
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