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Effects of chromatin relaxation on the induction of

de novo DNA methylation in mouse embryonic stem cells
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DNA ¥ b DA F Ul (SmC) 1%, IO AFIEIC LR Y = X T 4 7 AD—
DT, EIZ denovo D DNMT3A & DNMT3B, #ERiAD DNMTI 254H - TV %, i, DNMTI
D de novo B A FIAIEVERER STV 525, IRIEAERIENZ 31T 2 EBRAUBEREIC DWW TR
R TH 5, DNMTI IZHEHIAER TIIRERTD DNA 2 A F AL TE LM, B A R X7 LA
Y — LMz L o2 DNA ISK L THIERTE R0, X7 LAY = ARV U > —DNA H
BIZIIBEETE S Z B, DNMTI 23 de novo A FIATEMEZ 7R 37121X DNA ~OFLM: % il
W5 Z e L TFREND,

AR E D FATASE TlX. Dnmtl/3a/3b O =F/K$E (Triple Knock Out: TKO) D~ 7 A ZEEME
FpfifE (ESCs) (2 DNMTI1 4% (Full length: FL) % %88l S #7- TKO+FLESCs % = &7 7 A b
MR bR E L, S OICJRBM AT EICM < ActivinA ZIRINL7-E 25, 5SmC & ZDRE{KIK
Thorbe Fax 2AF Ly by (5hmC) W7/ AU A NIZHENT 52 L2 /R LTe, 2,
Mg 7 F AV DTEVEGIZ L > T 7 u~F U 3Ef1 L. DNMTI1 23 AR(ER DNA ~$HT Al HE &
725 T denovo A FIALIEMEZ R LT Z & 2R LT\ 5, Activin A [F0EIER O WNT/B-71 7
=2V T FOVREE ETEELT D Z &2 5 DNMTI @ de novo A FARIEMEIL WNT & 7 F /Lt
HEOEEPAEHEFE L TV L0 TIZ RV EE 2T,

% 2 CAMIETIL, ~ 7 A TKO+FL ESCs % in vitro /3{L#FE L, < OiFE T Wnt3a Mz 5
ZLETWNT 7T EIEHE L, £ SmC & ShmC L)Wl 5 2 588 % fifhr L=, Lo
L. #bseE et ds KO8 dot blot FENT DGR, Wnt3a ZUIIL TH DNMTLIZ L D5/ AU A R
72 de novo A FIAGIEMEIIMEGR CE 2o T,

JATHFECTlX, TKO ESCs THIANIMIE (PrE) S Ll (5 1 OB 3T L TV B 2%,
TKO+FL ESCs TiZ DNMT1 @ de novo A F/WAUGTEMESHERE L TE ORBNIH SN TND Z &
ZRM LTS PEESMEIZWNT/ B T =0 2 7 K 0IEH fbSnus Z & b0 o Tnd,
INHOMAERET DL, DNMTI O denovo DNA A F/ULAERY SR, —FHD > 7 vk
BIZE > THEIEN TWD O Tid <, H#EFEEO L 7Tl o TH A F I v 7 ITHIl S
TWbEEZ NS, DNMTI O de novo A FIUALIZ L > TRHINELD DNA A Fukid, £h
5 OBE T D IR AT HHEEEZ 8 U T, DNMT3 BEOREESE & & b ICHIBIRIs AR E S5 L
TWDHREMED YD D,
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Abstract

Methylated DNA cytosine  (5mC) is an essential epigenetic regulator of mammalian embryogenesis,
established mainly by the de novo-type enzymes DNMT3A and DNMT3B and the maintenance-type
enzyme DNMT1. Recently, the de novo methylation activity of DNMTT1 has attracted attention, but its
physiological function in the regulation of embryogenesis remains unclear. DNMT1 can methylate
unmodified DNA in cell-free systems but cannot act on nucleosome-structured DNA wrapped around
histones. Since DNMT1 is only accessible to linker DNA between nucleosomes, it is expected that
DNMT1’s de novo methylation activity would require control of its accessibility to DNA.

In a previous study from this laboratory, it was found that the full length (FL) of DNMT1 forcibly
expressed in Dnmt1/3a/3b triple knockout mouse pluripotent stem cells  (TKO+FL ESCs)  can induce a
genome-wide increase in SmC and its oxidised form, 5-hydroxymethylcytosine (5hmC) , when cells were
differentiated into epiblast-like cells and treated with Activin A. This suggests that the activation of cell
differentiation signalling led to chromatin relaxation, allowing DNMT1 to access unmodified DNA for de
novo methylation. Since Activin A has the property of activating the delayed WNT/B-catenin signalling
pathway, it was hypothesised that the WNT signalling pathway could directly activate the de novo
methylation activity of DNMT 1. Therefore, it became necessary to investigate the possibility that WNT
signalling directly increases DNMT1-mediated DNA methylation activity.

In the present study, therefore, mouse TKO+FL ESCs were induced to differentiate in vitro, and Wnt3a
was added to the cell culture medium to analyse the effect of WNT signalling activation on SmC and ShmC
levels using immunofluorescent staining and dot blotting. However, activation of the WNT signalling
pathway did not promote genome-wide de novo methylation by DNMTI.

Previous studies in this laboratory have shown that the expression of genes controlling primitive
endoderm (PrE) differentiation induced by WNT/B-catenin signalling is upregulated in TKO ESCs and
repressed by the de novo methylation activity of DNMT1 in TKO+FL ESCs. Thus, it is suggested that the
de novo DNA methylation region of DNMT]1 is not regulated by a single signalling pathway but may be
dynamically regulated to methylate diverse targets by multiple signalling pathways that are progressively
activated during embryogenesis by DNMT1. Once DNA methylation is added by DNMTI1, DNA
methylation selectively established by its maintenance DNA methylation activity may contribute to the
regulation of early embryonic development together with DNMT3 family enzymes by its repressive

function on gene expression.
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DNA ¥ F 32D A F At (5-methylcytosine, SmC) 1%, FHFLIHO EfER AT AEFIEICEZE TH
%, EDEi % EIZ de novo B DNMT3A & DNMT3B, #iFfEIO DNMTI 235 Z &I,
DNMT3A & DNMT3B ® —HE/K{H (double knockout, DKO) JEX° DNMT1 O K (1KO) A3 %
WL LBBENTHS  (Lietal, 1992; Okano etal., 1999), T4, DNMTI @ de novo A
FIALTENES DKO JEX° DNMT1 DA% & e~ U AL REMEEMIE (embryonic stem cells, ESCs) T
HOIZ 7o T, EORFEAERENICIB T 2 ABAEEICOWVWTIIRIEAHAREETH S

(Haggerty et al., 2021),

DNA A F oAb L~ v, Dnmtl/3a/3b BinFRB L NLZ —57 > FElid DNA (2
DNMTI1/3A/3B 5% %4 K83 5 MR I L 562520 5, RS, BERIEME R AL &2 R<
DNMT3L (%, DNMT3A & DNMT3B #ZE{L L TAF AL L~ L2 IS E, DNA A Fufk b
L EHEMSE % (Suetake et al,, 2004), £7-, DNMT3L /X DNMT3A & ~7 v XA v —% TRk
L. FHIRRFEM A F AL ZH#EITZ % (Chedin etal., 2002; Veland et al., 2019), —J, DNMT1 @
HERF A TOURIENEIX, 2, £ D N KW RFTS K A A AT 5 UHRFL I L » THIEI S
TWw% (Lietal,2018), UHRFI (I S HDOERBALGALE A S H3 D 9FRDATF ALY P
& DEHE) « BHEICHEA T 25 Z & T DNMTI 73 DNA ~O#2 M 21345  (Nishiyama et al.,
2020), DNMTI1 (%, SR CTIXEEM OO DNA 2 EHIZA T AL TE 508, N THIZY X
7 LAY — MMEGEEEE ST DNA IZXF L CREATE T, 20 bp LLEORIREZE T 720 >0
—fEIK O DNA IZI3#ET&E 5 (Grossetal.,2015), K-> T, DNMTL IZ XD ~T w7 m~F H
B DHERF A F UL UHRF1 O TEMES 2 Z L A ARETH 525, DNMT1 728 BEE A D
CpG BS D k> (eytosine, C) ~HEUT L C de novo A FIALIEMEZ RS 720213 F —47 > k
IR D 7 v~ F UABEOHIEH BRI E TRIND N, ZOEBMARIEEICG 2 DA 3

7 R BT E A EHBNTR S TR,
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AHFGEE D JeATHIGE Tl Dnmtl/Dnmt3a/Dnmit3b % —F/K#H L7- ESCs (TKOESCs) & Dnmtl
DT X o a— FiEAR 4 TKO ESCs Tifti| ¥ Bl & 72 TKO+FL ESCs % iV T, DNMTI
[IARSH AR RE CITREIRRR Y, FINIRIESHEIRFR TS/ A% IRHIZ denovo A FNALTE 5 Z &
Z R\ 72 L7= (Ito et al., in preparation), TKO ESCs OAZHE 7 1 — L IRIE, IR D = IRBELIAR
AEFEAAE A~ & b T A ZHEMEMIIR TH H =7 7 X I (epiblast) (Z73L T X 2RV DN RSN LE

(trophectoderm, TE) <CJRAAMNIAZE (primitive endoderm, PrE) ~®D3{LILA[EET&H 5 (Sakaue et
al.,2010) , F 7= invitro 73 LFHE TH . TKOESCs 1= ¥ 7 A MEHMiAE (epiblast-like cells, EpiLCs)
1253 {bT&E 72\ (Hayakawaetal.,2006) , &> T, DNMTI1 OE AT K - T TKO+FLESCs 23431k
HE % FRJEAS C X ToARMIZEE O SATHIERE RIL. &V 2B ST, DNMTL (25 bl ATREZR de
novo DNA A F/ALIEWZFFOZ L 2R LTS, FFE, BTV LA IV T 7 A hr—rx
2 (Whole Genome Bisulfite Sequencing, WGBS) %=° 5SmC Hii& % F W\ 72 JUik & e Y 4

(Immunofluorescence staining, IF staining) (2 &> T, TKO+FL ESCs <>/ {L#% & T DNA A
FIALDHEMA R SHvlz, E7-. TET1/2/3 B3R & 389 2 @MlaR51TIE, 5mC 2k LT
58 Fu ¥ 2 F ks b > (5-hydroxymethylcytosine, ShmC) (2284 B85 % 5 728

(Tahiliani et al., 2009) , DNMT1 {2 X %5 DNA A F/ULFEIRSCZ OIEMEIL SmC & ShmC O Fn &
LCTPRT 22 ENMETH D, FATHZETIZ, TKO+FL ESCs @ EpiLCs 43tk i fe TR i
i\ (primitive streak, PS) %3595 NODAL > 71D U H o K& LT Activin A 2553
HRIZIINd 52 LT, 7/ LU A /g 5ShmC {b % IF staining THH L7z, LA E2y5H DNMTI 23
AT DNA ~BEIT L de novo A FALIEVER I S 5 2 LTI bFRE > 7T ViR D%
PEALAS B 5 FTREME SR | L7z,

% ZCAMIE T, Activin A 78 DNMT1 @ de novo A F /WALIEME 2 BN & 2 1R B O FEH 4 B
ST DI EEHME Lz, Activin IX Nodal & HERERICIRBIARATRE/R Y o RTH Y | Wi
1324 71 (ACVRIIA/IIB) B X ONZ A 7 Il IEEERIS AR (ALK4/7) (2hHE L TRBEREEE

ZIEMAL L, £ D Fiiid SMAD2 & SMAD3 %V U2k L T SMAD4 & &K Z TR LENIZE
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9% (Pauklin and Vallier, 2015), SMAD # > /)7 B 1%, BAIERA 2GR A2 K-

THEMLEN TERGHEINR & LTRSEV, CBP/p300 72 ED 7 v F /U bEER 2 Y 7 b— b T
% 2 & CIEERIR S 7 O G HIME S 2 #2123 TE % (Pauklin and Vallier, 2015; Coda et al., 2022),
ZDXH7 Activin A DRI E Y, JEFHD 7 u~FoEEIC Lo TEH L TWes o= DNA
FEIIZ X L C DNMT1 320 TE D K O IZR o7 /[RE & 5, F 72, Activin/Nodal ¥ 7 7 /LR
1T ZIC3 24T LT Wni3 ORI B ZEHEREET 5, WNT3 (ZZ0#%B-IT =LV kMl
SMAD HME L THEIB R 7 DO FE B 2 AR RIS AL T 5 2 L 225 (Coda et al,, 2022) . Activin
A LRI 0BG ST BIER O WNT/ B -7 7 = 2 OIEPELAN EHE DNMT1 @ de novo A F /AL
T2 BN S W7 AT Rtk 2 BE 3 2 B E D A U,

~ 7 ATIE, WNT V7T UEEREIZITZE 7 T A h2vH O PS FHES T <, WS

(inner cell mass, ICM) i@ 7> 5 @ PrE #5512 & B 5 L T % (Pricenetal., 2013) , 52 4K (Frizzled,
LRP5/6) Z WNT MfEA LTV WEE, B-IT7 =L GSK3 2LV U Vb Sha e T
IZE D 3RS ND DS, WNT BEET 2 & B-1 T =0 ORI S ERER T 2 15 L
%, B-BT =X CBPX°SWISNF 7 u~F > U7 U v 7HAKROHKEFR TH5H BRGl %
X —7 sy NEIRIZ Y 7 V— 95728 (Cleversetal.,2006) . Z 4157 DNMTI @ DNA #3144
DD FREMENRE 2 bivd, —J7 T, ICM fifl@<° ESCs 72 H =7 7 A hX° EpiLCs D43 {bAME
HEIND72HITIE, PrE 77k ICM X° ESCs O EM A mD D WNT/ B-T T =2 2 7 F /UK
D T & DB F ORBINH AR ERV, Lo T, by 7 F i k) DNA (28 LT
DNMTI1 3% ® de novo DNA A F/UALA & 72 & T 8AR T-HBLINHI Zh 5 X o TRl /(b 4 (e dk
TELH7HIX. Z£®D de novo DNA A F/ABIEMED MO TRV & LTHZOREL HEH T 5 2 &
TTEP. FEMARTEVEHEAE O S LB TH D,

Z ZCARMFFETIX, w7 A TKO+FL ESCs % in vitro Z3LFEE L, Z Oildfe CHllaE; &ikic
Wnt3a (50ng/ml) ZHx 2% Z & T, WNT3 ¥ 7 F /LI OFEMEL A DNMTI @ de novo A F 1Ak

TEVEIC -2 D% % TF staining & dot blot ¥ X » THMT L7- & 2 A, Wnt3a HH Tl DNMTI
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D de novo A FIALIEM Z BN I B IZIEA 5 THD Z EnbhroT,

Wnt3a &N & 5 TKO+FL ESCs D3RI E~D &

TKO+FLESCs Dz, RYT 4 7 av buo— & LTEHAR (wild-type, WT) ESCs & % 4T
47y hr—v& LT Dnmtl/3a/3b TKOESCs # 7= (Fig. la), AMFFROEITHIE T, 721k
day 1-2 @ TKO ESCs CIIH I~ — 1 —"TdH % T/Brachyury OFBUIEMAS, 43k day 4-5 121%
Activin A IRINITCY 7 AT A K72 DNMT1 IZ X 5 DNA A F /U BMA RS TnWb, 22T, Z
B 3 FEFED ESCs D431k day 1-2 & day 4-5 (2351F 5 Wnt3a (50 ng/ml) ORhHE%Z#H L7= (Fig.

1b), F£72. TKO+FLESCs TlL, LA FHIIZ DNMTI IZ &% DNA A F/ALEINA o5 2
EMB, Kb (day 0) &#4pfbRi= > hue—n & LTHUW =, ESCs @ EpilLCs 70tk & ik 3 %
HAYT, ESCs MEFBIR CHIE L CWofiian b 7 ¢ — X —filZ brE L, LIF 2RV BRI
TEEIR (embryoid bodies, EBs) FEAK S, & D% 6-well plate (2S5 | ZHfE L 7,

A REIX, day 0 CH&MARMICE WAL S 7eh - 72723, day 2 TKO+FL ESCs D43 {bififia
EHIE TKO ESCs Db D & i LT, & HRR OMIaZie 2~ o bflle il sz, L
L. day 1-2 ® Wnt3a JLERIZ L 2 0 LIZRED 221X R b2 > 72, day 5 TiX, TKO & TKO+FL
ESCs IR/ LAIA O RG CTHIKAZEENR A U= o0, a2 v = — &0 B 72 la /b o3 8l g2

SNTc, UL, Wnt3a BRI X 5L DD ZZ BT 5 Z LixTE ol (Fig.2),

Wnt3a FINZ & 5 TKO+FL ESCs @ DNA A F /LAl L~ L~ B 5

IF staining = L 5 f#HT

*9°. DNMT3A/3B 23 EEL7R de novo DNA A F L% & LTIV Ty b WT ESCs D453 bt
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FRICEBWT, Wnt3a 237/ LU A K72 DNA X FIARIZSE RS2 .2 A0 Efad 5

HEYT, i 5mC Pk & Pt 5hmC Hifk % FV 72 IF staining 2 3206 L7-, #5 %, Wnt3a O IEALELRE
(NC) 1ZBW\TiE, 2 day 2 THM L, day 5122 TR Lz, Wntda OAEREETIX, T8
IZ LT day 2 C 5mC & 5hmC ¥ 7 VO ERBA DA LA, day 5 Trxdticsn Lz

(Figs.3,5 3L 6),

—7J7. DNMTI1 DOZ 73 3272 DNA A F/UALEEsE & LTl T % TKOHFL ESCs Hisk D431k
I TIX. Wnt3a LR EICEE D SmC & ShmC DN Z2 A Z 2D &7 (Figs. 4, 5 B IO
6), L) L7n 5, WTESCs & U & TKO+FLESCs T/M{bMifld D%H A XX b2 & 34T T
% Z & (Fig. 6a) oML RE DAL & BB TIEBURNT THGEET 2 MBI H 5 b DD TKO+FL
ESCs (23 T DNMT1 @ de novo A F /ALIEVED HIIE /0 ITHERE L T D & & I3RS T & 72,
Lo T, P EDO#ERIE. Wnt3a I£ WT ESCs (28T DNMT3A/B I L 55 ) AU A Rig AT L
BV LM %E & 72 5T AN H 25—, DNMTL @ de novo A F/ULIGEMHIZ LD HE

DNA A F /AL E 725 &2 L2 R LTW5D,

DNA dot blot |Z X % f&Z4T

1 MEfE L)L @ IF staining fi#HT Tl H T X 720y DNMT1 @ de novo A FALTEMERIENC 35 1
% Wnt3a DN FN & 5 AREME 2 /592 BT, day0 WT, TKO, TKO+FLESCs 72 6 NI 4
5 day 2 & day 5 OOEAIIEN S 7 2 DNA Z i LT, i 5mC Hiik & Bt ShmC Hifk % v
7= dot blot f##T % Ffii L7z, ZOFEF., WT ESCs O/ LiFE TlE, SmC L~UL3 i L, ShmC
X day 2 CHIML7ZH DD day 5 Tl L7z, F72. Wnt3a ZLPRIE, day 5 T5mC L~V EFE
(2D &8 day2 & day5 T ShmC L-L &2 FEICD 872 (Fig. 7). 20 Z &0v5, WTESCs
IZF T, Wnt3a |2 X% DNMT3A/3B @ de novo A F MALIEMEEEIN IR & s T & e o iz,
F 72, TKO+FL ESCs T%, day 2 C Wnt3a ZLPE & FEALERC ShmC L-~IUICH BERZEZD R LTz

OO, SUELER 7. DNA A F AL L~V DI R bn/edso7- (Fig. 8), LA LRI
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Wnt3a HMTliZ, DNMTL IZ X557 ) AT A R72 DNA A F /LM EZHE TRV 2L

‘(b\éo

£

3

ME—DHERF X F AL Td S DNMTI (X, EEMILR Tl denovo A F/ARIEMED B 5 Z &2
A HITCUW T (Vilkaitis etal., 2005), ¥4, DNMTI1 & DNA O & #0342 UHRF1 2%i@5EC
HEHET 2OV Fa T VAR Y O IAPEz-int Bl4172 & OFR & 77 5535k A DNMT1 @ de novo
AFIALDFERNC 72D Z E BB BT 72> TE 7= (Haggerty etal., 2021) , AWFFLEDSLATHFET
I%. Dnmtl/3a/3b ® TKO ESCs {Z Dnmt] % 58|38 Bl S &7z TKO+FLESCs & i\~ %5 Z & T, ESCs
@ PrE 43tk Z ) U EpiLCs /b &Rt S5 & 3iZ, Activin A ZREERICIRINTH 2 & TE
IZFEa— R B 7257 7 5T A K72 5mC & ShmC L)L AHIINCE 5 2 2RI L7z (Ito
etal., in preparation), Z ¢ Activin A (Z X % Nodal ¥ 7 F /Ui OIEPE(L N E B0 F 721X R B20 1
DNMT1 O % —7%" > MEEZ T 2 O0ENIE, RIERFT SN TWiehotz, &2 TR T
I%. Activin/Nodal 7 J /L% ZIC3 %4 LT Wnt3 Z##5E 3 284 & 5 (Pauklin et al., 2015;
Coda et al., 2022) . DNMTI1 7% Wnt 7 F /LR B O Rt TIEMEAL S5 PrE /b B E s+ 2 4
#9425 Z &5 (Ito et al., in preparation) . Activin/Nodal 3 7" F/Wic L W BItA S5 Wnt3 & 7
IR DIEVEALIN 7 1~ F > OFEFN % & DNMT1 O DNA $2T 1 2 BN S8 5 alREER & 5 &
TR LTZ, L L Wnt3 & 7 F V2 &AL T % 7212 TKO+FLESCs Z Wnt3a L8 L T % DNMTI
IZL % 5SmC X 5hmC L-UEHIN Leno 7, ZOFERIZ, Wnt3 & 7 T L OIEMED 4Tl
DNMT1 (2 & % de novo A FNALD Z—74 > gL Wnt3 23HIES 5 M s 7 IS RE S .
TR HOCY A L UL THRIBUE T E 5 & 9 RIEE 72 DNA A FIUEAZFETE RN EEZEZX 61D,

ESCs @ EpiLCs 73112 Activin A Z ¥ L THs#E 9% & Nodal & 7 /U OIEMEA L % 8% C
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RGN % invitro THEL L7 HNIREERE N E Z 5, T 2Ic, AAJIZ ESCs 20

B ZIRFEME: O KR S Lo ha R ARG b3 6 £ 5 (Tametal., 1997), Nodal & 7 /L3 &
fkansd e, VomibEny- Smad2/3 X, E AT EHFINVNT AT 2T —VEME R
BIEMEALIR T p300 % CBP OiEME% HIF 52 & Tk A k% 7EF{k L (Thompson et al.,
2004), 7u~F L UETY U IRFOBRGL DU 7 v— K& L CEHERZ u~F v Ok %
FHECTE 2 (Coda et al, 2022), F7=. Nodal-Smads2/3 ¥ 7 F /UmiEREKIL, B A > H3 @ 27
ZHDOV YD MY AF AL (H3K27me3) Dt A F /A LEESE IMID3 ZAE0EE FICBIE L, £
IS E - THRY 32— A K 5B a B 24T BT @ & 28> (Dahle et al., 2010), £7z,
JE MM AR LI, SR ORI, e AR H3 ® 9 BEHOV YLD R AF AL

(H3K9me3) 2METF L TWD Z & boEaot et T/RENTV D (Sekietal., 2004), L5 DR
1%, Activin/Nodal ¥ 7" /U O1EMALIZ, H3K9me3 X° H3K27me3 DIEERLE A o7 &
FIACZAE D JR§i e 7 v~ F o OfEfZ 5584 % Z & T, DNMTI 7° DNA ~ itz mo 5 2
EMTEDRAENE LR/ T v o A% L, DNMTLIZ X D% ) 5T A K732 de novo A F LAk
LUV DN ZRETE S L& 2505 (Fig.9a,b,c,d), &M 7= DNA A F /U k%, N K
{KAFHY72 DNMT1 DR A F/ARIEPEIC & 0 B S v, SEIR AR RTEIE 7 b~ F USRI
BET25LEEXLND, MR, MIEAMR CHife L TR D v 7T /URRETEH L S L DKL
IZHW T, IEMERREIRIZ A VU IA AL TZ DNMTI1 3% @ de novo A FWMARIZ X 2 38575 BLEN ] 2h R
RIS H LT, ROMEEREA~D Y7 FEAREICL TV D EE X TN 5D,

AHFFEClE, TKO+FLESCs O/ L iRl T, Wnt3a JLERIZ L > THEHE LA dot
blot JEIZ X > THHTE 5 L~ULd DNA A F AL L~V DN A 78 C& 7e o 72, TKO+FL
ESCs @ EpiLCs Z3{LiFe TiX, DNMTI (2 X 5 PrE 23 fbHil4#EIA - DNA X F 1 k& L7388
i &4t L C EpiLCs /Lo NIREERR 8 2 M #2A0I (2T & % (Ito et al., in preparation) , & >
T, Wnt3a B T, 2 OFEREAR 106 L TIRERIC 7 m~ F il 275 L .DNMT1 & DNA

DEEIMEEZEOTND EEZDLINLD, TDZ L EMHENDDHT-OIZIE, EEERA 7 DNA A F /L



{EIRHT I E T o 72, £72. DNMTI @ denovo DNA A F AL PIH~— 27 & L CHERERI L C
WD ERRGEES 27201213, B FREMIT 2 0 TIT O 2L DBMATH > 7o, RERN L, A
WFFEDRRIT. Wnt3a 28 DNMT1 (2K 57/ LA84KD DNA A F AL LU E 2 D208 Z L
ZENDbhoTZ LI EDN, A%, Nodal > 7 FUIEMALEEAD DNMT1 @ de novo DNA A
F AT CIER 3252 & T, ZRETHEMAEM L TI 2R >72 DNMT1 OAEHP) /B

BhbLBERZLND,
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ESCs D¥5%&:
~ U A BSCs (%, JIWT, TKO, TKO+FL ® 3fEAZHH L7z, 0.1%E7F o 2— K L7oERZE
60mm D7 ( v = (Corning) IZ~A <A C (MMC) WLEE%Z L7z~ 7 A H SR
A (MEF) %7« —4&—iffifd & LT D-MEM (Wako) T 10% FBS (Corning) % % 7235384k
(MEF medium) TH;#&E L., Z® MEF RIZZZ 0 ESCs Z#fE L7z, M3 37°CD 5%
CO: A v F 2 _X—H—"T{T~> 7, ESCs I, D-MEM F12 (Wako) {Z 10% FBS & 1000 U/ml ESGRO®

LIF (Merk) Z/NZ7-£5%#K (ES medium) THFE L7=,

ESCs 53{bi5E

ESCs % 0.25% Trypsin (Gibco) /EDTA (Dojindo) -PBS THIBE%, 0.1%E7F o =2— LIz
££100 mm OF ¢ » =2 (Corning) |ZHIFRRRETL 2 AdL, 30—60 Z3Ff{E L, MEF ZFrE L7z,
ESCs DA% IEREEMEOER 100 mm OF2E L (Falcon) (ZFEFE L. 1 HE., MEF medium CEElF
B2 U CIAERIR (EBs) 22K L 72, IRICEBs % 0.1% %Y 7 5> 22— k L7z 6-well 7' L — |k (Corning)
IZF¥ L. Wnt3a (50ng/ml) % day 1—day 2 [#] & :day 4-day 5 BIIZEFERHRICMNZ, 37°CD 5% CO2 A
VX aX—F—THEREL, TNEI day2 & day5 ([ZHIla & BN L7, FEMBEREIZ DWW TS, day

2 & day 5 IZHERR A [EIIL L 72,

1%7 Hm—ZTEKEH AV E2ERL L. 1 XTAE O A - =B IKEIER (Takara bio) [ZF%E L
7o % U = /VIZ 1/40 # D Midori Green (Nippon Genetic) % AZ17- DNA 3 L OF ladder (DNA Ladder
One, Nacalai Tesque) % AfL, 100V, 40 73 CTESVKE) L72, FAS-V (NIPPON Genetics) Tt L

7’9—
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