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fE  MBD3(methyl CpG binding domain 3)2 F A CpG4 43R & & KRR A X —, L2
NuRD(nucleosome remodeling and deacetylase complex)#94% & ¥ 452 —, MBD3%& & 7T vA45 43
¥ A ALDNA, il i MBD%& & 45 #)3% X 5 NuRD% & X E4E A . MBD3i# it A 5 4 &R 45 M Ae
BOES AR, AT IR T miee) % st Feik A oL, xFTRERS R At 4 %42, MBD3AAK
mfeAaib 2 F ml E AL PR IEE TBAER . I, fEH AIRBL T MBD3:E 48 % v 2a JEAX 4
P2, X ELEMBD3ESDNAEL T HA., BT LG REMH. AEER. BN EILT @i % ik
Foik Z 0. B E AR T 694 ) A R ER BIRBE T 693t an e ARt 6 # o SR TT R, AHAh B B
28 0, 0 RN B R BE AR AR AR S .
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Progress on the Mechanism of MBD3 Regulating the Pluripotency of
Stem Cells and Reprogramming

YUAN Wen, YUE Yongli, LI Xueling*
(State Key Laboratory for Reproductive Regulation and Breeding of Grassland Livestock, Inner Mongolia University, Hohhot 010070, China)

Abstract MBD3 (methyl CpG binding domain 3) is a member of the MBD (methyl CpG binding domain)
protein family and a core subunit of the NuRD (nucleosome remodeling and deacetylase complex). The MBD3
protein can bind to the unmethylated DNA, functioning through the MBD domain or in combination with NuRD.
MBD3 is a key protein for embryonic development and differentiation due to involving in scaffolding chromatin
structure and activating transcription processes to regulate the pluripotency and lineage differentiation of embry-
onic stem cells. MBD3 also plays an important role in the somatic cell and neural stem cell reprogramming. Fur-
thermore, MBD?3 affects cell metabolism under hypoxic environment. This paper highlights the roles of MBD3 in
DNA demethylation, chromatin structure modelling, transcription regulation, pluripotency maintaining and lineage
differentiation of embryonic stem cells, the somatic cell reprogramming and the effect on cell metabolism under
hypoxia, aiming to provide a reference for the epigenetic research of embryonic stem cells and the optimization of
reprogramming technology.
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MBD(methyl-CpG-binding domain) & [ K %
EDNAF EAA SRR 2 UM, Ak
BRI B 5, B 58 R /& MeCP2, "B 7% A N-Jii 1]
MB D45 4 35 11 C-3iiy 1) i 55 $01] 22 #4) 35k (transcription-
al repression domain, TRD). [ J5 i it £ 57 [IMBD
&8 K 3k [R] VR 14 TG A 5 1 T MBD1~MBD6 ) £
B &5 f (1R D), J5 ok K I B4 5 51 SETDBI
SETDB2. BAZ2AFIBAZ2BI £ # 2 LIMBD] £
AR,

TEBEANMBDZK G, < TRDAS 1445 ) MBD3
gy 1 & /N, 5EMBD2I 41 [F] I 5 ik 70%,
P 3 1 R YR T 0B #E 2h ) IIMBD2/3 88 (1, 1H I g
BARM o 2 55 G Mk M AR A% /N SR 2% 2,

etk 2 &%) (nucleosome remodeling and deacetylase
complex, NuRD)J#Z 03, H MBD3/NuRD 5
MBD2/NuRDIS fEH JFH*¢, NuRDA & FHHDAC1/2.
MTA1/2/3F1RBBP4/7 5 I %1 2 LA BRI 5 &
YLl K HHCHD3/4/5. GATAD2A/BFICDK2AP1ZE [
R E B E A9 . MBD2HIMBD3K X 7 # 43
W GRS — A A, T A R B A AZ 1 1 3
NEBS X —HEA L LB /MR E B R%E
PR H AL DNAF HLHL 455 TNuRDIX — A~ K
ME A E(EfE)D, BT Bk A
() A Y4, F N _EMBD2FIMBD3 4445 = Fifi iy A,
UETE B INURDA 22 A7 3641 &, 76 5] 40 il sl 2
R HAT A [ T RECY,

McCP2 s MBD s TRD
MBDI | MBD _‘I.I.I._ TRD o
MBD2 ™ GR == MBD TRD == CC"
MBD3 == MBD == CC s

MBD4 MBD

MBD5 = MBD

MBD6 = MBD

MBD(methyl-CpG-binding domain): FJ& CpG45 &4k ; TRD(transcriptional repression domain): %3¢ #l1il3% ; GR(glycine-arginine rich domain):
& HE R A E R I 45 F35K ; CC(coiled-coil domain): #: B2 i 45 #4345k ; CXXC(zinc finger-Cys-x-x-Cys domain): £%45 -Cys-x-x-Cysi#;
GLY (glycosylase): HiFEALEF; PWWP(Pro-Trp-Trp-Pro): i 2 R0 & — (0 & BRI &R

El1l MBDZIEM SR HEE I REE (RESE ST 111220

Fig.1 Schematic overview of the MBD family members and their domains (modified from reference [1])

1 MBDZRAL G K HEGHIIE I T RE
Table 1 Functions of the MBD family members and their domains

(LR e ke
Abbreviations Full names Functions
MeCP2 Methyl-CpG binding protein 2 MeCP2 binds to methylated DNA, which is related to transcriptional inhibition

Methyl-CpG binding domain protein 1-6 MBD1/2/4 bind to methylated DNA, which is related to transcriptional inhibition;

MBD5/6 does not bind to methylated DNA, which is related to heterochromatin;

MBD?3 binds to unmethylated DNA, which is related to transcription activation

MBD binds to methylated CpGs

TRD inhibits transcription

CXXC regulates histone and DNA methylation
Substrate of arginine methyltransferase

The super secondary structure is formed by the intertwining of o helices, related to

MBD2-dependent DNA methylation-mediated gene silencing

GLY identifies and removes modified bases from sugar phosphate DNA strands by

physical or chemical means

MBDI1-6

MBD Methyl-CpG-binding domain
TRD Transcriptional repression domain
CXXC Zinc finger-Cys-x-x-Cys domain
GR Glycine-arginine rich domain

cCc Coiled-coil domain

GLY Glycosylase

PWWP Pro-Trp-Trp-Pro

PWWP recognizes histone lysine methyl group, binds histones and DNA, helps to bind

nucleosomes and chromatin localization
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/ \
/ \
s/ AN
\
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Histone deacetylase

RBBP
Al

HDAC

Selective recognition of
methylated DNA

CHD3/4/5(chromodomain helicase DNA binding protein 3/4/5): Yt Rk iR e i DNA%S &8 [ ; GATAD2A/B(GATA zinc finger domain 2A/B):
GATA#EFR 45143582 A/B; CDK2AP1 (cyclin-dependent kinase 2 associated protein 1): 4 /i J& #1285 [ 44 i 1k 38 g 2 4F 5 2% (4 1; RBBP4/7(retinoblastoma
binding protein 4/7): F M fi5 REEH i 8 45 & 25 (1 4/7; HDAC1/2(histone deacetylase 1/2): 2185 A i kR 1/2; MTA1/2/3(metastasis tumor-associated
protein 1/2/3): ¥ F I8 #H 9% 25 4 1/2/3; MBD2/3(methyl-CpG binding domain protein 2/3): Fi 3 CpG&s &K H2/3-

E2 NuRDHIREERESETE[711220

Fig.2 Schematic overview of the NuRD (modified from reference [7])

2 NuRDXE#Z LT ERINRE
Table 2 Functions of the NuRD and its core subunits

AR e il
Abbreviations Full names Functions
NuRD Nucleosome remodeling and NuRD has the function of nucleosome remodeling, histone deacetylation and selective

deacetylase complex

recognition of methylated DNA
CHD3/4/5 has activity of ATP-dependent chromatin remodeling

GATAD2A/B interacts with histone tails

CDK2API1 promotes the recruitment of NuRD at specific sites, replaces SWI/SNF and
inhibits transcription

MBD?2/3 links deacetylase subcomplex and remodeling subcomplex

RBBP4/7 collaborates with HDAC to participate in the process of chromatin

recruitment complex

CHD3/4/5 Chromodomain helicase DNA binding
protein 3/4/5

GATAD2A/B GATA zinc finger domain 2A/B

CDK2API Cyclin-dependent kinase 2 associated
protein 1

MBD2/3 Methyl-CpG binding domain protein
2/3

RBBP4/7 Retinoblastoma binding protein 4/7

HDACI1/2 Histone deacetylase 1/2

MTA1/2/3 Metastasis tumor-associated protein

HDACI1/2 catalyzes lysine deacetylation and mediate gene inhibition

MTA1/2/3 plays a key structural role in the formation of the core subcomplex of

1/2/3 histone deacetylase composed of MTA, HDAC and RBBP proteins

MBD2A =F WA, 73 Al 4K IMBD2A, ik
N-Uiy & & H 2 ER ARG Z B2 (glycine-arginine rich domain,
GR)H & 7 51| FIMBD2B LA I 7E 52 L H i e M 3R Ak 1)
MBD2C. MBD25 K Z$MBDZ % & (AR, AT LALE
4 1 JEALDNA, 38 i 47 ZENuRDH il $1 356 [ 4 50100,
MBD2AE MG K B B b 75 (1), bR Mbd 21 /)N bR B SR
AR EHREEASFEEAGIE T, [HMBD3A A,
RAEE HAMBDE ML, 212 5Kk —g5 53
FEAEDNAR) & M, KO8 B IMBDSS 14 35 o 75 A
IR Bt g R Wk 4 0 1] FH Lys30 A1 Tyr34 24 4% “AHis30

H1Phe34!", & MBD3 4% & H 5L CG(methylated
CG, mCG)fr s e J1IRTS, BSOS & 52 AL
CG(hydroxymethylated CG, hmCG)f7 155", iXffMBD3
(19 A2 W0 ) e AH B R AR T SO B Ol R DR SR
BOrG A . MBD3 A =R A, 4 7l 7 MBD3A.
MBD3BAHIMBD3C, ¥4J7E IR it 4 o 7 ik,
HIMBD3B & {7 £ T I i T 48 i o iy 3= 220 U0,
MBD3Xf TG K & 28 L 2, @i FrMbd3 2 55/
UG ZE T,

ARG TR I I 45 R, H S6MBD3 1%
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FDNAL AL, GO g . s, i
TG T AU 2 BEPE RS R4k TEARGH L S
20T 4 A EE 2 RE P AR P DU B2 i R SR A 85 R ) 24
AR S ) 22 D REREAT BER AR I

1 MBD37EETE R P AT RE
1.1 MBD3i5SDNAXREAL

TEZ i 1 DNA FF R AL 5 25 B A 5 300 ) 0 4
LA, DNAK H EAL B DNA R AL B (DNA
methyltransferase, DNMT) X SE 8. DNA X F &
g3 N E S A B P A, DNA 3 2 B B A 75 i
TET(ten-eleven translocation)ZJ% . 146155 5 il =
/%6 B I B mRNAZw 48 il &2 & ) (activation-induced
cytidine deaminase/apolipoprotein B mRNA-editing
enzyme complex, AID/APOBEC) A A Jii fi7 /& g DNA
B FE 1L B (thymine DNA glycosylase, TDG) /™ 5€ i
H #1004, MBD3% 5DNA 18192 H3E AL, (R e 7E
Y1 BB BCRE P S DNA S 3h & B kA el
H A 1) T £E R H AR ) 25 Cp G B HATNF-Y 4%
KT S G AR R BT X8, i3 A KIZHDNA %
FH AR,

PArRRNAJE 5T A6, MBD37E 4~ 5 _E i 45
G ILEN, SARTEMKIRNAGE ) 74545, i
DXIRAESFEAR AR, TR R S e sflm PR,
1K Mbd 351 [X 5 ) 2 4L DNAE £ | RNAZE 5 i
I(RNA polymerase I, Pol )ZE 49 /), T Epre-rRNA
()5 s 7KF BRI (H H AT X T-MBD3 a2 Wi i 3
DNAZ FISE4L 1 LA S MBD3 2 75 B 15 15 G FHRNA R
A BFII(RNA polymerase 11, Pol T1)iEAT 855 113 K] 2
FH B ATT R AR AT o

B R I E MBD3L2(MBD3-like 2 protein), 5
MBD3 ] [X FIYAE TSR/ >MBDZE #y 38k, W 5MBD3
P4 T 2%, MBD3L27E TETEEA 5 1) 5- FF &: fa s
IE (5-methylcytosine, SmC)% b AE i) 5-F2 H 2 i s e
(5-hydroxymethyl-cytosine, ShmC)[FJidFEH , REfE 1Y
SRTET25 %5 58 ¥ /U (A SR Ay, R St (L HETET2
WS, (A TETURITET3 0240, [F] N 4H 5%
MBD3L2FITET2 ] [X 35 £ #2155 Ji it S 48 i X
VAR R R H SmCoK~F U A 3l 7 7oA. it
4k, MBD3 5 DNMT 1 /£ 2 il & 391 v [R] i % 5%, MBD3
il BETDNMT 1A, 55 5 40 i 5 300 A o0 B R i
5 T-CpG & (CpG islands, CGIs)DNAZ: I 4k, DLBG

DNMT 1% 4H 0 J 399 5G 35 R aod 5 PR A T deilt
AHFUEY], MBD3EM & K B id b e 55 Gt
J5i AR R K ShmCHL 5E A7 40 5 H3K 4me2 (histone H3
dimethylated at lysine 4)F1Pol II, /1 FRNA¥L %2, (H
FEMBD3 /2 5 AR 5 T Pol 11535 P 25 F A0 A
TR FATIARF
1.2 MBD3iFiz4 %312

— ATy, MBDE H 5 /& 5 il X, A
S 5 G 105 IE A S OB, LAIMBD2A i,
MBD2/NuRD¥ 5 G4 (1, )57 25 T 215 4% Ak #0044
HE A B, RGO BORS AR N B E AR
A, A5 H AL CpG &y [X 45 e ) 3 X455 ) G
J5RAR 445 117 A8 2 s T BRP224 . MBD3 W 17 4% €1 Jog &5
P 58 4 R [/ F-MBD2, MBD3 1) CAR i i [X
HE S RA AR/ AR, SZ-DNA(K iEZYDNA) T
G 45 5 Za(45 B Z-DNAR & (45 # 15), EMBD3
(19 CoR iy 285 14 385 5 MBD 25 44 35T B 5 — SR AR, 111 55
MBD3 [F]Z-DNAZ [8] () ELAF H, 1958 T Z-DNAS
ZaffZR A )7, IIAEASGE IR AL MAEEIZ-DNAKY R
R e, e IR A7 k5 BRI B AR /M 4 2R PRI, O
B AR BTN G QTR R, T Pol T 554K,
o PO e SR U520, MBD3 A fig % 3 L i 5 8% /D
Ay, T SR H A A s BT B 4 R R TR 3R
i, E R A /IR AL R 5 R R 0 N B s A A R
e o E AR T AR

M G A G2 H e Wl 7 1R (chromatin im-
munoprecipitation followed by sequencing, ChIP-seq)7E
/INERFDN 40 HL 7K B XTMBD3EEAT 1 2 BE 43 B .55
E T AT REN . MBD3i@ i NuRDK I 1
FREEPR 1k, MBD3ETE MR & & CpGI¥ E 2l 1 X
w 4E, 56 2 AL T LAH3K4me3(histone H3 trimethyl-
ated at lysine 4)Fric () JE 3l 1 [X BAERE a6 AL i
JE f¢ w5, fEMBD3 1 7EH3K27me3 (histone H3 trimeth-
ylated at lysine 27) &M 5 3 T 4b & &, S
AL AL R A CGIsS &, 7 — /K1 bl A
DUBR AR B, 1 10 48 35 B S 1) — A PR 03202T (1
3A). MBD3IEA] DL 588 58 125 5, {19 58 175 =4
75 [B) P B BT R Bl 7 AN RIA RO (EI3B). A, 5
MBD345 & f'& & CpGHIJE 3l 1 PA S IR 2 R ) 3
5T X DNA FE A K P2 3h 238 B i o, 1K
T3 517 ) S e i R AR 2 B AR AR 7T e A
6 5 5 A S e s R I Y E R T LR R
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P> H3K4me3
@ H3K27me3
@ Other histone modifications

B) N N ¢
Promoter %

? Unmethylated CpG
T Methylated CpG

Enhanceer

A: MBD3 75 5 H (15 55 — A0 Vs B: MBD3 45 1 38145 4 1 L ik ik PR e 5t
A: MBD3 regulates the transcriptional bivalence of genes; B: MBD3 promotes the transcription of gene by binding to the enhancer.

3 MBD3iRE¥ERE R AIHLHI
Fig.3 The mechanism of MBD3 regulating transcription

DNMT3A

DNMT3A

oonr
&
'_I

[El4 ESCsi& &R D MLATOct4 B E RO ALY

Fig.4 The mechanism of Oct4 silencing during lineage differentiation of ESCs

BN 8 307 B 2 5 7 S UUER A oG, (H— 25 3) WDRS(WDTrp-Asp repeat domain 5)4F 57 14 AH H.1/E
-] D[] B PR R FR A DR 25 R 3 3 A 200, X F, [A1EE1E H3K4me3 Y {0y ot H 9 R 5 DR 4 S0l
JE BRI S DS 75 SMBD315 $DNA X AL 36 p ORI S, 53— J5 T, ESCsHH g BRI 58
FHIRIEA Fy it — D IIE HE 37 X flIMBD3/NuRDH, J2: B #h1 22 B P 35 R %
1K SIS R A0 B 75 (0 3R 7T R TR, 2MESCs

2 MBD3ATESCSHIZ EEFIiE R 71t HENFRE K B HUIERNR B 1 R R AR H 2 5e
MB D3 3d i i 5 B4 22 [ A OC 2 R (1) g, M2 BeVE L S R T B 2 TR, DLFE S
Mg, 3T IR T 41 (embryonic stem cells, Kl F-OCT4 941, & 72 8 it A HE 40 B R 1-(germ cell
ESCs)I1) 2 Ret: fli R 4346, — /71, MBD3/NuRD nuclear factor, GCNF)SEZ 3 3 K977 2R ), MBD3/NuRD
& YEFFESCs H 8 5 37 1 4% 0 % 5 R 1 (W1 OC T4 I8 R KB MBDSE #4385 GCNF 45 & MM # Oct4 )5 5
NANOG)#% 355 BT 7 I 4% 70 £FC4, NuRD ) #% 0 HE, B EFEMH, B A4 #8 8 i GCNFEMBD2
V. B f7 CDK2AP1¥MBD3/NuRDHZ % % /)y FLESCs HE 2 5 3+ X (1 F 34 CpG AL i, 3F— 5 4 Rt
)Wtk 5] JE 3l 1 X 38, M Tfi fEESCsi 2 Bt o RITER, o 16 ZEDNMT3 AREAT )i 1 F 364k 1511,
R AEAE HPY, ESCsth % 18 FIMBD3Cit 1] DL 4K 5 SEHLEE I 1 7K A DT ER (B 4) . FEESCsHH Rl 8 B i
MURF I N3 S0 2RI X S H A H3GE A iR E BRMbd3HT, — 822 §E P I Rl (W1 Oct4 Fl Nanog) B % 4k
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Rk, (BTEHAT 1S R o0 4, BROAIRIG & IR TR
1K (1) B BRI (W1Octd) AN BE 4t 58 42 PT BRD4193639401 3
F 0, MBD3X} T 4ERFESCs ) H 3 5 3 fl £ B 1 A
B, HX FESCsH b Al R R B 20
ff]. MBD3/NuRDHE J& 51 Oct4 55 PR 4 i 7] fe 2
NMBD37EESCsH FTHDAC 13t [7] 45 & £ Oct4 3
b, WA T Octd (P20 & A 5 LAk, Sl BhE: e
o FE, M2 HEESCs Y 1E F 43 4k*, MBD35CD-
K2AP1 ) EEAH B AE H 2 5 Ocr4 R W UTER, 18
AR 2 Oct4 )5 2+ (1) F 4L N HESCs 3 fb i 72
Oct4f)F2iE™, AN, MBD3 K = Fh W7 24 15 E7E /N
i IESCsH % 15, MBD3A. MBD3BHIMBD3C &
SRAESS M) EAFAE — 5 22 57, (HERAT HH [A] )RR g 45
(coiled-coil, CC)ZE f3a, DAL 4E RFESCsiik 5 R 22 11
fig JIAH R4

3 MBD3EERIZFEBNEEH
3.1 MBD3PEFSALMAREHRIZ

TEARAN M B G A2 = A2 15 5 2 B T 41 (induced
pluripotent stem cells, iPSCs)Fid 2 4 & 4 — &R A1
DNA FE AR G 2oy 25 98 (1) SR AR S T i e,
BRI A T4 MRARHIE Y G 5 5 FH54, MBD3
T YUER 22 B DR R 2 R T 5 A 24 i 5 3 BEL RS £
A T EHYwiE . NuRDTEEJmfE Hh K54G HE MR
H, 3RILA T PNuRD R IEA AT H g2, Hor,
MBD3 &4 3R 15 % fe P i & B RS, 13 RIAEMbd3 ]
A5 AR 2 o 2 37 S e 6 JURRAIE T TR L 45 Oct4 Ml Nanog
TE N IFESCsir 7 AR 1C ZE R, AT $HiliPSCs ) 75 3
W, 2, TTERMbA3RENEIH [ 2 e 1t L DR 1 %
SR AT DT 90 B 8 L I8 A 1027, 38 v 26 g R RO,
e EPSCs I ™. IX 3R], MBD3/NuRDfE & H i
FEF R HEESCs 34k, R A B g £ Hh 92 H 3Rk e
M RE 2 BE A4 40 M i 52 31 22 e 4 RS, RAIS
PR FTIESE, MBD3 23R4 2 Ae 1) 3 B pE
5. AMIEJZ T 41 Ml (epiblast stem cells, EpiSCs)7E &
& BRI A N 2 B R HUV K AESCsHE4E i, Rtk
RAISEF i FEIX A )« IR E Im fE R 4, K IMBD3
Bt 2K Be % 1. 3 1 SREpiSCs M ESCs I #% Y 17, Jf:
HILPRA 208G v] 58 /= AZESCsFEA A1, it
41, bR Mbd3 e AR 1 57 46 A B 40 B I 22 e 40 i
EARPOST R ik, MBD3%R 2 BE A K 2 /)N B A
N EARGH i fEOCT4. SOX2. KLF4F1C-MYCHE

N EYFEC,

1E B 2 12 141 U6 B B 41 R0 o 15 T 1 4 DA SR
FRESCsHEAH M I, MoRMbd 3 fie % 14 55 4H i 14 58 R
77 W2 E 8 A B 1% 2 R 2 (S AR A i TG B B
MICIERAT B R R0, Kk, 7Eid ik MBD3
fiE3E OCT4. SOX2. KLF4F1C-MYCA\ 5 1) H 4 2
N R R TR SRR I E R R A R I AN S A
BRMbd3 (1) 1 A Be e i3k B 4w AR, 1 ¥ Mbd3 k&
UM AT BRI AN 2 (i R0, St LR A,
1 0 8 A B g R SR B ) B DY, AR
GRS A2 FEMBD3 58 42 FE R IG5 AS REAE 7R 4h 4k 2
HEHEP, M ik N E A, X 5R 2l A4
I e te i I 4 R TR BEPS Cs AR AR LSS, Ak,
MORZFHIE 52, MBD3/NuRD £ At 14 it 41 i /5
fie 0% 18 I GATAD2 AREAT T HUAE AN 52 i) 4 248 fitd 1 184
A RE ST, M (i 3E A 1 B R AR AR
3.2 MBD3{R#H#HE T EHRIZ

HAAMBD3/NuRDE 14 4 ffd 8 g FE Fp e 5 OC 5t
I BERS A, 5 A2 50 e 2k 42 - 20 i (neural stem
cells, NSCs)[] E gu FEHEFE. 7E/N R & kAl
FEH, P02 BT AR 41 Bl (neural precursor cells, NPCs){E
&Y IR B B B M AME S RS, BLS Bl
5E YT 2 F 5 55551, MBD3/NuRDiE 1 #11 #INPCs
F 28 o0 R (150 4y e srO R, S 2R A i R R A AT 4y
b, HATE T4 2T 4 JENSCs 1 38 4% 3 & PR 27,
ik Rk Mbd3 25 [ WiINPCs [ # £ 70 43 16, NPCsH?
i bR Mbd3 ) T B 48 e AE Ik T Hp R e 28 R 4 it 4y
B P, MBD3 4 1] LA 5 Smek(suppressor of Mek
null)AH BLAE AT B B foE 1, BH W48k A2 AH 0%
JE R 5 8EMBD3/NuRD, M T2 1 B o7 #2190,
DOS SANTOSZEIE 5 2 12 1 A 5] B[] 550 2% A i
k& Mbd3, KB MBD3/NuRDE KIf4 /1 Nanog /5 i
NSCsH g f5 i T2 e KB AE H, A2 NSCsHe A8 Jy =
S R b R = Wpre iPSCs L &L iPSCs It b F 1)

Zx TR, AN [F] 1) B g R 20 55 A AN (5] () 2 g 12
Z G5, {EMBD3TE #5311 5 1 44 21 i = 4 A2 0o
B REEARME R CEZERIEM. A, A

WA A v B A i P i R IEMBD3REME 18 i3 B IR R It
B0 B R A B B, RN PR AENANOG . OCT4A1
LINE[J)DNA W JE 4k, s FL 4230 4 1k 3 52865 VR I 1Y)
B G N
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Oxaloacetate

5 MBD3SMGR &I B AR AL

Fig.5 The mechanism of MBD3 affecting cell metabolism in hypoxic environment

4 MBD3FZ MRS A5 A EY A A5

TEH AT, s PR OB A
BTG £ R AT IR BRI T R T A 2 R )
SRIRGIA RIS A BT 06 75 B (H AR RS
T, 5MBD3# 5% (IMTA 148 s HDAC L fI% 4 i &
F (hypoxia inducible factor 1o, HIF1a)Zs ZE1L,
WY 5RHIF Loff) A2 € P AN S35 1%, AT R ST HIF 1o
A PE Th e, HIF Lol s R0 5, @il i
T it & B 2(isocitrate dehydrogenase 2, IDH2){ i %5
AT AE A o- B % PR (0-ketoglutarate, aKG)id JiR
FRAL, RIS ) 552 20k i LAk, DT A5 25 G e Jig ) A
BIR R H A, BONFT IR IR 26 A2 I = BRIE . IDH2
B = AT AR oK Gt R R AL TE R AT IR IR, 5
SR AR RR R, 38 JE AR P AR B b A R gk —
7= HE Ac-CoARTOAA>S i Ac-CoAN L2 A il
HiE Fo TR 1 Jir g tonoel 2 21 B 1 £ Tk 4% #% B (histone
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