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Figure 1 The hierarchical three-dimensional (3D) chromatin architecture. The nucleosome is composed of the octameric histone core and the DNA
double helix wrapped around it. Nucleosomes are packed together and hierarchically folded into 30-nm chromatin fibers and higher-order chromatin
structures, including chromatin loops, TADs, chromatin compartments (compartment A, I, B) and CTs. In addition, histones undergo PTMs at different
amino acids mainly on their unstructured tails. Methylation modifications occur on DNA that is either free or wrapped around nucleosomes
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DSBA f, Al AE RH2A/H2AX K119ub1#1
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Figure 2 Core histones and tumor/neurodevelopmental disorders. A and B: H3 mutations and mechanisms of tumorigenesis. The H3K27M mutation
causes reductions in H3K27me?2/3 through inhibition of the polycomb repressive complex 2 (PRC2) in trans. Similarly, the reduction in H3K36me3 is
caused by a dominant effect of the H3K36M mutation via inhibition of histone methyltransferase SET domain containing 2 (SETD2). In contrast,
H3G34R/V/W mutations exert their effect on SETD2-mediated H3K36me3 in cis. C: H3F3A/B and H4 mutations in patients with neurodevelopmental
disorders”*". H3F34 and H3F3B encode an identical protein H3.3, and the mutations are spread throughout the coding sequence. Except for *p.
S146X which is only present in an H3F3B transcript, all others are missense mutations. Shared point mutations on H3F34 and H3F3B genes are
marked with brown triangles. H4 mutations are mainly in the al and C-terminal domains
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P IBBEFI/EUR BIRZIMEA K B RIS RHE, JFRA
LA AP RGURES Y X Ay TR AR AEHA o-
helix 18Cuf X Ik, XA A FEHT AT GERL IR AZ
AN P IRAR ELAE T DL R HA 5 4 8 A PEB I . 72T
— H4FEDR RIS [ H4 3£ R 2 (8], G878 07 R R R R AR
B (FE20), 2R B A7 5/ X8 ) A2 S oM 3
I8 7 IR ey ) B FE R AR AR SR
PTM, FLUIK3URIKO1Z> i B, A I A2 54
B ABAH AR ) B EE, si/EDNAB 1B E
RIFEBFEAEN. 124, XERAIEMZ K H g
MIVE LI M ASE 2. MeAh, fEH4E R s )& A b
ORI T 4 LRAFKOIE, B RPN ™ E MR )15k
P NSk T AN S, FEIBME AR AT B
H4CH H It ip. K91 ARIp.K91Q5 | 2 I #P 4 K &
15, RSN EERIEE T H4EE R Z 8 S A
AL,

g5 b, RO E A RAGAE A K E B )
YEFMLEI AT REM X 2 A7, BFESCEPTMAL sy 1%
AN 72 R DL R 5 AR B A AR A ELAE K 2R
A8 MTTT 5 6L R 4 53 FTDNA 55 1) 455 o B A ) 2 o A2

2 EEAEEAHLS MRS G

e/, A E AHIA 1AL, HAs
FONE B, @HEHISTIHIA, HISTIHIB,
HISTIHIC, HISTIHIDAHISTIHIE( 73 B8N
H1-1, H1-5, H1-2, H1-3f1H1-4, 5{H1A, HIB, HIC,
HIDAHIE), 7E4A40 =ik, 250k & il Rt
B, AFEHIFXFATHIFO(tH 53 AV E R N H1-1081H1-0), 3
BELR bl rhRiE,; HAR4MEFEHISTIHIT,
HIFNT, HILS1FIHIFOO(tH 43 H)iER NH1-6, H1-7,
H1-9F1H1-8) e 5 263k T A i am ' *®). H148 4k 2 1]
T = SR R, AN RIHI A R &
BUEA, FEERLE TR R R B R ok

H1F2H =A 25038 5 BN 25 549 18 (N-term-
inal domain, NTD). M StERIR 45 #4358 (globular domain,
GD) K [ Cig 45 #4135k (C-terminal domain, CTD). E{R
SRR PN A AE LA (K Ly s Al Arg i 35K H 1 Plon-dyad 5%
off-dyad ) 25 & 1 U e FEAZ /M — ol el fi i,
X T Gt G4 B AR 4 A B T, Coff i B S Ly,

FEH145 G R R ZHDNA R 48 T2 B3 0448 K 4y (6 )it - 4
DB Y €0 7 o 00 225 W 1) B B MO HOUR T 4
Bl m R R I G T A . TADs[AAH BAE AR
HE, JFReiRE R e Thae. MHLLTEAT, Hico/
HId/HI e % 1)/ R G T4, TADsHIAL B R FL
5B R R AR T 35 00 AE, {(HTADs P 4 i SR &
TADs P #5 45 #3822 18] (inter-domain) LA & TADs 2 ]
(inter-TAD)[¥JAH FLAF F &2 3 39 00;  inter-TADAH H.AE H
(38 0 -5 200 P = R 3 R X A DG v, B AR TR R
A E A ICH3K4me 1 FIH3K 4me3 (1 24 7%,
DN A i = 85U A7 5 (DNase-hypersensitivity  sites,
DHSs)[f134 51, LL&ZDNA CpGs 14, 7K SF (i B AR,

HI148 (%2 5|5 2 FIPTMs 35, AEREmiL. 7
A RS, X R ] R H g 5 M BAH B
TER B E GG = AR, AT 58 e €60 0 1Y) &85 46 A
i’ CTD IR 5F 551 S/TPXK/R 7]l 22 Z FR 8k
MR A, IS5 40 A I e o R B0 &S R 4e ik
U GDN A LA AR EAE R AR 3L HIPTM
AR, SR H-R MEE SV pFe e Y= Az 52, 4
w1, HIE K261 A B THP 1S 4E, (et Qi
e &, H1K26acREmS 540 8 (12 Z AL BFSIRT1 45
&, KH3K9ac, H4K 16acFTHI 1) B 1& 11, Mififd
H3K79me2 /KR A%, (Tt et 5 e ta i e R,

H15H3K27 540 B A A G, PRC2EE il [a] Tk
PEEHI I SEZ/AMATE AR, I HH LA T DL IS
) I U 1 DA HEH3K 27 H AL I . BUZ /N
PR RN A% /R A AL S 56 R BLH LAY 5 1 45 Y 0,57 7] L
5 BPRC24 i 21 L €205 o AN AH AT I R /MR, 3t T fi gk
H3K27H B A AEH R 48 1 9% 0 57 21 24 v 10 7 5 R0 4k
A ARBBE TR, HILEA S R 30484 4 i
R o SRS B AR A, AR AR ML X
IE AL, {2 2EDNAK Hilid #2 H HRYBP-PRC14
SH2AK 119ub1 LA K PRC2A T AUH3K 2 7me3 [t i
SEARET B4k, HIE AT DLE B 5 DNA F L
FEEEDNMT I FIDNMT3BAH BAEH, & 2E 4 5 1 X 3k 1)
DNA 3¢,

EAEENE, HIS5REHRNSEBA3EM.
9 GV K E (fluorescence recovery after photobleach-
ing, FRAP)Z5 SR, bRz O4H 8 A 75 EEUN 1)
AT, HUNAE3~450 B A BRI AT, AS[AH1AE (4
5yt ifsE oA BE =S, Hd, CTDREMM
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HI 5%/ MEZRISER I £ 2 K3, CTD#A, £
IS8, hASEERTT. Ak, H15 et 5 45 &t 2
5 F B A AHADN A S5 5 45 K4 3501 3 2R 1 52 540
HIVERL, G A ARBA ) FAR R IR DN A S5 & S5 H 3 ) o
% [ F-(pioneer transcriptional factors)flE L%
K F1(high mobility group proteins, HMG)"*”!. ifi
H, MeCP2ATH1Z [A 47 3L R % MASE L, IF
55 4 7 SR R R R GER A, H S YR 4
A 1 50 254 T DLRAIE DN A 2% (1 28 4 2 3o 72 (e 3
DNAS il FI5 15518 5 ) IR BE4T, (R et e et
5 5 N BARE B B I AR 4.

21 ERAREHIE SR 54 R TRE
KB ik L5

AR, 2 THURE 70 AH 4 W 2% 31 3R 2 A 4 B4 i bk
BB, R A R O SRR FTDLBC Ls HE H 1 2 [R] ey 4l
RA, WRREFERFEMLEHISTIHIB(8%),
HISTIHIC(12%), HISTIHID(8%)MHISTIHIE(18%)
RS, X PR Ak SR AR A R
A 5[] RASI e 25101, it e TR R gAY,
AN, 2 98B 7 (The Cancer Genome Atlas, TCGA)
HH 1S (R SR e AR 1) 2 iR S5 28 9 B AT A vk 2 9
760 E AR K O REDLBCLs 5 H I R 5838 2 [A) 4748
M,

AERFO N BB RPN, POEIEEE . 4
IR E s PR ) . S S M R T 5 | e Ak
A SR AR . AR EE G R DA BRI /AL R I, IX s
S TR () g RE R AE 02 A B 2 i X e SR o A e N
e PR AR 2 R PR R R AN R B, R R B
2R A Je A B KU KR ™, S, AR AR )
AW DA R 5 AF K3 DLBCLs 2025 7 sU e 2
B, Horh, MCD/5HUDLBCLsYE IR R i A sEiR, B
HMYDSS, CD78BFNH ISR TAZRHAE, FERI itk
B2 AR B LA 1 5 3 3 ey e ),

AR R R B ot 13 DR 5 AR R o e AU M
IR o, MRdiiE R Rk TR HI SR, Hf
H1B, HIC, HIEfE/NRBANM h R IE, FEBYIEXTHI
3 PR A ) BE AR 2R R RS D RS, ok, BUIIL ML %
B A AR, FEAERE AR I = 4 BL N 2 45 f S5
RIS phAs, STH o s, B, B
HIF U FEM EAEHEASSA KO RB, o2
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CLR S AR R ot OB EL A L B[ PRC L, PRC2LA K
5 R a iR XA EE A Lamin
B1[90,91].

HIFER 57 3k A rh o B2 A 8 14 55 A () AL 1
AL = AN

H—, HIEE LB REsUR YL it ma 4504, M
MAE BN PRtk CUR I R AR . I R HI
BN R, R IH L R 23 B /N BRAE K A B
MR =43 R 51, T30 R OB B 5,
A B G 0 5T B X 55 [1) A X 55 (R 56 7% DL % e €8 5 AT
FAER N, 2 MRAL R E I, T4 A G FE N 2 %
K. HEAR, AbF A EPIRAS OTIX = 2 70 B A AU B4 itk —
BRI NBIX & TTHTER AR R H OB
L, AX AWK, SIHH3K27me3 ) X 88 (K
3B) (B, FE AR, HI1 A SR
ARG R A, I H IR B PR 5% Mk
DNAZ & IGDFICTDZ: i3 (E13A), Ft, HEMiX L
FRAFT]REXTHT S5 1%/ MARI S5 A = A 5o m, I 5 20
BRI B . AR T o BRI A A O
RS SEIG W R B, A2 THI GDES I IGS TR AR 4>
59 HASGSIE T 5 3 K 4L DNA KIH 45 & B3 FL
BN R E G0, HENNZ R SRS YR
(gt 2, I HE 2R (loss-of-function, LOF)™?. {H
JREL AR AE T R A GSTRAR 2 75 i i i H AL 2 1 B
S M Ik B8 1) e AR R AT AR eI AT ARl THL GDWY
(R4S ) 55 H 5 HE R A DNAMIZE &, CTDN AT
REsUm Y SR S ASIE46, WHIE Ale4nfLLHIF5H 5
DNMT3BZ B AH EAEH, BB AR R 4HDNA K H
HEAL AT,

%, PRCEAWTESE I HE R A O BB 4 A H
RIFEFEZAER, HIW] LUEE 5PRCsAHHEAE H 52 maB4H
JROpR ELIR 2R R . & D3 AR R H O SO R BAH Y 32
FIHAEAL - PRCY, FIHIEZLHMPRCI.IBCOR,
PCGF1MIKDM2BW. %, [F{K£ #LPRC1EF:BMILAI
PHCI1-3. 1fj H4 $iPRC1IF FBMI1 8 CBX77E % 4 BZH
JiL bR LR s Rk, O e R DR A e R, 9 HLRk
SR RS B TS bR ) PRO2 1Y 52 B A Eh A5 1
PR T ORI ESCE T, PRC2E LI
EZH27E 0o BRI M 0, 0551 4 B J A 2 s A
(CDKNIA)F BRI ZRIA, FEAEREBA AR H A K
O R R gk, H1H RS LU I H2 A R &5
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A ® A164V/T
g Q2 AB5T/VIP  A120T/V
$
5
E }
w
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3
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0 219 AA
I 1T 1T 1T 1
BK FL GCB-  ABC-
B
DLBCLs

H1 loss Super-competition?

—
e3 -

NaiveB 9 ‘—,....---J -~
B > A 0,6(‘(\1’2 .~ . ‘I'H LN.
Ay ST < e
ﬁ? % ?\ ~ - e O\{
Y& v WO Lymphomagenesis

Bl 3 ERAEAHIE RS LR PO RETRE M KB R . A ABAHNM R b FTHIERS SRR, RAR A i T 24
TE 512/ MEDNAGS & [ BRI Com S5 M k. HERE DN R A8 2 B0R AEAE PRI 0, 2B O BAT SR k2 1 KB
230 6 0 LR R A B2 IRAE 703 P K BRI E20RE Rk R J L P AN R AE HTEFER A8, B: HIB R R/ A2 R
OBAIAE =GR 50, i G 05 BIX S e [ AIX %, FF A1 BE RO A% b i 1 B 28 DL KT R R L3, A M R A 1 B AL %
BEMRZE DN BT SPRIR) Ik 45 (R LN 7R ) A R THE ) 2 48 bk I 38 B bk s 1 R AR

Figure 3 Linker histone H1 missense mutations and germinal center B-cell-like diffuse large B-cell lymphoma (GCB-DLBCLs). A: HIE missense
mutations in human B-cell lymphoma. The mutation sites are mainly located in the GD and CTD. HIE mutations frequently occur in follicular
lymphomas (FLs), GCB-DLBCLs and activated B-cell-like diffuse large B cell lymphomas (ABC-DLBCLs), but are rare in Burkitt’s lymphomas
(BLs); B: H1 deficiency in mice disrupts the three-dimensional chromosomal architecture in germinal center B cells and causes chromatin transition
from compartment B to A, accompanied by remodeling of epigenetic landscape and upregulation of pluripotency genes, and lymphomagenesis in
peripheral lymphoid organs such as spleen (represented as SP), lymph nodes (represented as LN) and thymus gland (represented as TH)

s fLE, (FFPRCIEAMEHR, 1M HCHHRT fokasE e, feskgnp . S ibHI S ERE S
H2AW 5k R & A STk 6. PRCEEZIAFEAE FIDNAS HISGHERE . R J L R AR e v, 4
A EAZIAEH, WH2AK119ubl 7] LLEZEPRC2 I 1 b0, FEH BRI S AE SR . B RE AN )N 5ROV B 4 R
H3K27me3J% %, PRCIMIPRC2HXTHIAN SIE4Ef%: G H| e FEH A DSBH T b, R
o B R SE A, T H AT DU f# H2AK 119ubl HUE MR AT DL i DNA$R 157 B2 [ N 2 4 35k TR 4 A e
FNH3K27me3 7 B 45 (1 4e €0 5 27 4 A s gk KU M, Gt 5 45 M 30 25 o508 T DAV 45 6 40 0 A5 S 2
Rk, A& s OB & B ATHIFIPRCs 2 5 11 3R M 15 FAFF[F (ataxia telangiectasia mutated, ATM)#ZAURTH]
FE A FAT JE 8 SR I A S5 I S RO IEH LR, HIE ATM
55 =, HIEE S8 ] BE 52 1 20 A 26 DR 2 i A e 1k, SERBOE; TIDNASY 5, H1.2[(K64iZ 4L B PARP1
et S tE. FERAANRE MR RN A SHHL.2 CTDSE M & AL 1 ADPAZ R4k, 7T
I, CREALPS AR 5 A R PR SR T e R R O, DUMRAE I M G i b 0, et i it R 4, b 5246
REEROREME A, HITER MR E . @t WEABEATM R,
R 4 R SR A ) O FR b R B )RR ZE L RTIR, HIAE Gt 0 4 S A0 4 72 v 45 1)
DLBCLsAN AV 3 AR T K e A R B, 75 HIFE R 58 SR B RE R R R T AR A O BA O H Y
BHARIDLBCLsWHE Y, BERIER R HERZET S ThREEARRI . 3E— 00 A R H 1A RS
(P<0.0001)™" HEIMH1ES LRAS T RERMANMIERAL  AR/INMERI G0 R A R 2 TR 45 6 10 30 25 T 125 3047 43
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B, TR A2 240 AN A KT T FEH A SCRAE XS BAR
Mo A T BB AN ik B R A AR R R R, X R
fipE B bk L8 9 BE S LA e PR 2 Wi 23 A UL K B
TG T SRS A BIHT 25 W RORIT A R A B2 3

2.2 ERAEAHISHISTIHIELAAE

H20174E LK, PR L RESARIE T — R 5 %4
A HISTIHIEXE R TRAZF R4 RGN, Hpdr
4 NHISTIHIEZ: A 4E(HISTIHIE syndrome, 7%
RahmanZi &1E, OMIM #617537), X438 FEHEE Y]
NAFREE R A Eia . ERE. BARGE. sRia AT
N FER TG 2 sh RS A UHCE 1 R A S5
AENTI00IO S A CURE UHIST 1H I 4% A 4T 5 LI
21F R 9EAE, BIf THIE CTDEE I 199-bp X 15k
W(E4A). o, 20F0 58485 7= A= 5 A0 [F] 384N & R TR
(R Cuf el o SR B (. 7 P — 151 o K ek G I W 2T 45
KER AT, B Ees AN EER . SRR
FIAHEL, FERDRATIIHIE CHt S LR 7 4115 1F H i K
IR, BE A 38N R EIR T A RE R S H LR 4R e
JRIThAE =R, 8038 5 8N A8 3k 13 (gain-of-func-
tion, GOF)ZHEZMARIZ . B FrLHIaH 7,
A A FE K HDNA F IR KT BRA%; 78 238 B IR R 4T
Yednfa b, HIERSRD AR A S B 1 7EA% N 5 Gt
(454, fHH3K4me2, H3K9me3, H3K27me3 bA % 5 e
AL/ FHPIRRIA N R, Jeti)ii A, 40Mdy
FHRZ S, AR AERE N SHIE AR B sk 5 1) HP AT
PAZE-AH3K9me3, H IR R IFHE ZHIKO LRI,
H3K9me3, HP1ofTHP1BFRICH) 7 4 )i B A B R 1
DX IHRFAE, 1% P S e 4 )57 2> FEDNA B F i) T ke 2%,
AR R E PTH3KOme2 RS, AT ik 25 o A8 ik PR 4 1)
SRR BORE, Beah, 5 AR R R I
T HIRKGEHADB R R IE KT FFEMHIAFIHIE), #
—BHRRHIN S Gt i 45/ R fE A 2 R Gt R
o5 I A % P v B e A Y,

HIE  Cufy B it 2745 [ 5 M HL Y% €20 )57 e 48 ) RE 4P,
s m L 5 M E A2 MM E/ERH, WFACT,
NaplL1, ANP32ESSAH RS, e to i mgiss
W ERwE" mH, BEREMSEIHIE Cif
PTMsHIThEE, #1U01, Ser187MEER 1k n] LAE HErDNA]
gt HHEHERNA pol [ FIRNA pol LK H A ME B 2=
AR S B R R eE T L R KRG et %
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15 B RAZ FTH1E 23 3 BUK B4 T 4 il % 5% =
W, EFREER VTR R EEET R 5%
S AEMEM AT EBIAE TSRS A
S/ ESuniL

FREE IR B B R R o S A, LR FE 3k
WALFIMAE 2. M TaRbh ramnREss
B T R RE A T R0 1) e 22 T R S T
SRV TE DR FE L] 2 —""Y. Bi%5 T £ AYHISTIHIE
CRONE BB WO, B R AL N AR S R4 45 3
BEAFIIEIR, IRANIR TG R BN A RN KA K
e IR D Re s B R X

3 HWRECPGHHERH2GME L B RIG

VR —Fp B 2 1) R W s AL L], DNAR AL
i H FAL CpG 4 A 1 (methyl-CpG DNA  binding do-
main, MBD)& H SRR, 35T 48 3505w 1) gLt i 1%
Wi ¥ K AEAEH. MeCP22MBDZKIR KA, WHotiHRN
Iz AMeCP2IERIFL T XYtk |, T BB a6 6
BAFMA A, MeCP2EMAA WML 1Y
MeCP2el HIMeCP2e2, X P IL A i) 7 51X AE N i i
AATE. MeCP28E A HINuw &5 38, HEALCpGL: &
. HPE 458 (intervening  domain, ID). %% 4|
I3k (transcription repression domain, TRD)FNCuit; &5 #43ak
YLK, 754k, EID, TRDANCTDH A = AT-#AR 55 4435
(AT-hook domain), ZXIEITHZ 0TS E & AT
B IDNA/NA 454 (4B MBDHEF: 1 15 5]
g5 5- F L fg B WE (5-methylcytosine, SmC)FHS-F2 H &
HME BE (5-hydroxymethylcytosine, ShmC), M TRDAEM
S 2N AN R, AT R R ik, TRDES A
W 5 L4 H] K FNCoR/SMRTAH HAE H [X 33,
(NCoR/SMRT interaction domain, NID)[l . SR,
MeCP2 B iiF BHAE T B fili 7 25 & 75 2L R 3 1 X 9F
5 CREB A TAF F B 3 22341 NTDH 3843 [X
e B £ 45 4DNA, MBDZ#IE H 5DNAS &
FIsER A mIER. CTDE & DNAL &Gt
RS A AR, EE TN FRAAMERESI 46, 1D
FITRDZEILH Al ALK B TDNA LS & A /1,

MeCP27EM A K BB HAG 2 1) 6e,
MeCP2E: R AL 5| #E ) Dy RE AL 2K 5 78 Fr 28 5 1E (Rett
syndrome, RTT; OMIM #312750)% I 5. RTTA—Fh
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NS
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Developmental ,’
\

coordinatien - 1
A disorder ~ i S
38 AA \ N/
 —— S Microglias
I —HT cTo - A +
omain A A
1 36 10%42 A 194 219 AA =
c. €.505_506insT - N
¢.365dup c.464dup e N
€.392_395dup c.454_455insT e Ny
c.406_407insT c.447dup v N
¢.407dup L ec.444_466del s Y
C-:?Zj“P L ec441dup (=== mmmm————————————--- N
catddupe—I il oc 440 441del ! |
kil c.436_458del : I N e
c.425delinsAG e— & 4355up | Y d I
c.425_431delinsAGGGGGTT o— c'433dup 1 4 1
¢.430dup ’ : H1 .
Heterochromatin
5 c.431dup e—— ! {?\ o Mecp2 :
1 | - 1
R133C/L/H 1 Euchromatin N |
o oo ' AYRVACRSAV
R111GT IT1ST§M R270Xﬂ : 5 5 5 5 5 ‘Z |
1 V-4 -4 -4 1
NTD MBD DI TRD cTD . 3 @ A /ﬁ A (§ !
A A A A | e Lo, ) el el 1
1 78 162 206 310 486 AA
DNA 5mC/5hmC DNA binding Condense chromatin
binding DNA binding

AT-hook: AT-rich DNA binding

B 4 EEAEAHL. FECPGLEAE2GMHAE R GRS, A: HISTIHIESURE RN, TFAEMHIEE K/ N219 AA,
R RN 194 AA. 38 AA: BABRFENAE AN B R P EMHIE  CoR 3 B BAE K A B 55 S AR 1) [/ I 357 AR — B B A 384N &
SERRIOFIFEIF . 25 AA: — BB ¥ 5838 8 19 M C AR I 72 A T 254 5 Fefh 28 AR Rl R 3L R 7 911 7, B: MeCP22R [ 45 #4035k %
RTTHUH i AE. MeCP2 MBDZ: #80K: 5 £ 1R 5] SmCAIShmC DNA, HoAth 25 #4545 45 & DNAMIRE /). RTTHUR KA
FEMBDAITRDES#4; C: #h4e & B Fehig n] (e 5ol AT IR A Ok, M4 e E ST H1 5 MeCP2ER H, 14 £ 57 Je i X 3 n]
PASE s e i/ Mk

Figure 4 Linker histone H1, MeCP2 and neurodevelopmental disorders. A: Schematic diagram of HISTIHIE pathogenic mutations. Wild-type
HISTIHIE gene encodes a protein with 219 amino acids. Each frameshift mutation in the CTD domain introduces a premature stop codon resulting in a
truncated protein with 194 amino acids. 38 AA: CTD variants caused by single-base insertion or deletion share the same last 38 amino acids in the C
terminus. 25 AA: The recently identified variant creates a new 25 aa sequence which is shared with the 38 aa sequence“”; B: schematic diagram of
MeCP2 domains and Rett-causing mutations. The MBD domain binds preferentially to ShmC- and SmC-containing DNA, and other domains also have
DNA binding capacities. Rett-causing mutations are mainly localized in the MBD and TRD domains; C: neurodevelopmental disorders are associated
with progressive neurodegeneration. H1 and MeCP2, highly enriched in neurons, can compete for binding to nucleosomes in heterochromatin regions

2R T AR R AT PR 2 R B BRSO, T
FEFYEF, MeCP2RERERTIE 2 2 EUEH L & |
FETC. KRR 2 AR B P I R AEIX B,
BEAEB AT 6~180 H A S HBUER. XM R
fE R EENR, WHFNMAIZEs K E 2, Wik
T IR AR ) FHig ). BE TR I N
W PRI AL WLEK IR R M AE &5 3R Y
MeCP2RNIE = KAERE, FHMeCP2ERLZEAE
(MeCP2 duplication syndrome, MDS; OMIM
#300260), FERINEHEEEG i FHRKIE

Gy TEEE SRS, W, POMERER A K
I, MeCP2UJRENIREREUTUR AR I A EIWE R
G

EN KT, MeCP2J2 & & i+ & IIMBD X &
EA. ENRIRIRRE FHMeCP2E A FKIE K FRIE,
MER B Ja ARG, 76l aip & o ik 818 =K. A
MeCP2 )R B NIEGR I FF 46, FFREZEIE 310
B MeCP2 I Ik N R A 7202 R A R4 Ak 52
G, ISR TT A B — 8, XA
PANARERTTEE R IR E EH M RE. BEAMeCP2
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T SRRy — R 2 s S R T (R
B — LB HF 53K 0, MeCP2- 8 idh = 2 5 D] 28 AN 3 0 A
PRI 45 Al A R RO WL R B s (R 212 e
REMBER, MeCP2IIRIESZ kY. AWK
W, MeCP2J iz g G AEMAuR RN A, FHHAE4
I /N B A% T, MeCP2IH ik /K P 4 1
J\RAKRIKF; TEMeCP2EL Z It e, HIFI/K T4
LT B A RN T — 451, T L ARSI TR B S5 %
NS BE SR G 12 1 IR Me CP2 RS 18 1 45 47 8 % /M £ Bk
FE R AR B 54, FE B R S5 HLARBA ) PR 48 et
FfaE " R BIMeCP2 2 — AN AL T H1 M Y 4 )5
SRR A, FR, MeCP25HIZ &/ MERIALE 5L,
5N 1) R A R B, MeCP2 1] LHUAR Gty i 1)
HI, JFRR s g fOR S, MeCP2il it i A8 Ju ¢
Jo e 2% 45 #4147 IR 5L R DLX(distal-less homeobox) )
Feik, AR/ BN MeCP2 A 5 (1 1T Bk e € R A7
TIEF DIx5-DIx64iE, TiiMeCP2 5k 2k ) /)N Bk T B A 1%
Phehrg; [FIRTAERTT A Fbk B4, DLXSHEA
s 2= kY MeCP2k = it 18 IMH3 2, Tt A 51 4
PR G JR HIZH RFIR AT MeCP236 1] LA ANSIRT]
B E 37 FH3K9me2 ", #iHIMeCP2 ] LLB& 1
VBRI B JE B T H3K2 Tme3 197K Y 28] 7 MeCP2
FEG R & e,
MeCP2[FJRTTEUR A AR HEAS L RAE . TR
A IR G585, 3 35 A7 F-MBDAITRDZ; F s ([14B)!',
XL TA I BRI 5 AR R R B . A
BB FEAE B, MeCP2 ] LA 544 AN /N R B 1
FE4E LR BORAH 43 B, T RTTRAE 2 A MeCP24 &
Mg AR 4> B, R SRARNH X — b F2 LT3 s
MeCP2FIH1 735l 75 F % AN AH 22 1 e €4 U AH 3 25, 1t
B ] DLSE S 25 A% /MR, AT #8 7R RT T ()93 227
Pl (E4C). MBDH R ER 43 RAZ MK T MeCP2 5
SmCHIEE A2 1, M5 S04 A P S et i 1 4141
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Variations in chromatin architectural proteins in human diseases
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The hierarchical three-dimensional (3D) chromatin architecture is central to spatiotemporal control of multiple biological processes
inherent to DNA that are required for the maintenance of cell identity and function, including DNA replication, transcription,
recombination, damage repair. Aberrant alterations in 3D chromatin architecture, which lead to pathological gene expression
programmes, have been delineated as prominent causes of many diseases, such as tumors and neurodevelopmental disorders. In this
review, we summarize the roles of histones, histone variants and methyl CpG-binding protein 2 in the regulation of 3D chromatin
structure and dynamics, explore the impacts of human diseases-related mutations on their functions, and provide insights into the
underlying pathological mechanisms of tumors and neurodevelopmental disorders from the aspect of chromatin structure.

three-dimensional (3D) chromatin architecture, chromatin architectural proteins, histones and histone variants,
methyl CpG-binding protein 2 (MeCP2), human diseases
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