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Research advances in the mechanism of histone methylation

recognition by reader modules
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Abstract As a major mechanism for the epigenetic regulation, the histone methylation has a crucial impact on the decoding of the

genetic information. The histone methylation can be recognized by a class of so—called “reader” modules to mediate the downstream
functional outcomes. In this paper, we review the structural aspects of the reported histone methylation readers (e.g. “royal family”
members, PHD finger, BAH), and illustrate the molecular basis underlying the site-= and state— specific readouts of the histone

methylation. This review also covers the concepts of the combinatorial readout and the modification crosstalk in the epigenetic

regulation.
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Fig. 1 Methylation types of histone lysine and
arginine residues

N T S8 SRR 2 R s A VR B , B L 2R D 41 i
AL — R 7R 5K 50 LR A2 21 B B 1 2 5 A
TR AR L B FRE B S (writer) , QN4
HH OWALEG(HAT) , I ILAES (HKMT) 55 ; R T REAH R I EHE
MR BRREE AR VB G BEARIE “ BEBR A (eraser) , Q145 Fib
HE AL WAL EF (HDAC) , 25 W L L (HKDM) 4% 5 [A) B

CHEREEA

H4K20me!
H3K9me3

HRIETudor 4 1435k
oAt TP A 1
H3K9me2

Chromo% #415
PHD#%4g
H3K4me3

Zn
PHDSHHR 25 # 4

SCIENCE & TECHNOLOGY REVIEW

Hb 20 N IR AR AE — R FRAE B 52 8% ” (reader) Y 25 11 5%
SERI, T DURE S R 0 A5 FAS [R) 28 78 1) 20 B AT, R
FE B PV S R e AR Y2 DR I R IGR R . DL R
PG i 8 42 DR 10 PO ) 42 ) 5 338 20 e SR e ST
BR . DNA Bl FUE S A 225y 5455 S0 M A PR R, R R
R £ ) s ) o A b ) Rl

Wi 2 2 W3 A5 A ST TR A, K o 41 R 1 Bl 3 i o &
o H RS E A S 5 R LR B R Y B B 2 4
ISR L6 20 ZH , U FE“ %= K (voyal family) 5 53 (4N
Chromo, Tudor, MBT ,PWWP, Agenet, Spin/Ssty % ) \PHD 545
CW 448 (ADD £¥48 . Ankyrin A \WD40 F & . BAH , Bromo |
XLPHD W PH . YEATS . BIR . BRCT I 14-3-3 Z5 A5 260 i s
SR AT LR X R R Ak | 2 TR AR R I Ak S 1B
R, ARSORE DL ER R Sk B0 1 el (S 00 o s, DS
P A )2 £ B 285 RV AL P R S B B g 2y | 1 3qb
AN A5 IR B R S P TR ) 4 ML, DR e s A% 1 s v
LA BRSO 5 A& S L o A S e e 4 B P
FEAR B 122 A A0 AR AIL ] A 28 (e 5 2 i — 25 R ] 352
AR EE N — S F B 1 32 R T (adaptor) 76 H FEAL B 4
SR FMB AL PRI TP EEAE R, DL T A5 R 0 B
GESL b 8

1 AZAPEARNSEHE
1.1 “BEZERA

AR 1 TR B 0 1] 152 4 S B AR B R T
PHD B4 . CW BE4 \ADD $¥45 . Ankyrin 55 . BAH Fl WD40
FE A (E12), Horr, B G007 B DL R B R s 2 F
TR — 2 8 R BB 3245, 32 E 403 Chromo 45
F4 35 Tudor Z5 14 35 . PWWP 2544 35 . MBT 4544 35 K A ) v s
A 1 Agenet Z5 IR A ¢ B & G IR 3~4 D OPATB
P18 AR BRIAZ L WA Ry M TR]— AN ST B 11 45 4 Ja i
ez,

H3K36me3

PWWPZi 3

MBTZi gt

H4K20me2 H3R2me2s

AnkyrinE 5 25445

BAHZ; #3 WDA0H L 45 33)

PR E A A AR, AEA S KA R AERR . EHFREGHT (PDB) ARk TKNE(HP1 Chromo Z5#4150) ,
21G0(53BP1 ‘il Tudor Z5 41 ,2X4W (BRPF1 PWWP £ #ie) ,2RHX(L3MBTL1 MBT Z5#43) ,2F6J(BPTF PHD 4%48) ,
3B95(GLP Ankyrin F & 45 #4145 ,4DOW (ORC1 BAH £ #41) ,4A7J (WDR5 WD40 4k #41)

B2 HEBRELEIGRIESR
Fig. 2 Structure gallery of histone methylation reader modules
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Fig. 3 Recognition of different methylation states by reader modules
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Fig. 4 Combinatorial readout of histone methylation patterns

4 WBATOEWHEER“SIHIE"
TR AL (LA 0 S — B b S AT
T & A BT T AR RAR, H TS TR AR

N 98

R BT e R L E H RS B B T B MR
1o 108 LA R A AN i EE AL R, 2RI N ZR 5 1
TARB AN THEABMA S LI . i, 7e



—t

RS 2015,33(8)

www.kjdb.org

P4 = B HUAR ISR , ChIP-Seq A T LAFEAEZH 2 11 #0
PRI B AL N 4 K- A9 231 .- ChIP-reChIP /& — £ ZE Y
et F A TURE RO , T DL B H2 S 2 ] i) A7 ) 2 2
BiEE . B AT, 218 B S (B 1 Y ChIP-reChIP {1k
WORH (53 ~ B HOR © 28 U T 7E SR A%/ IMAK - 23
X FREAE XS R B IEAE XA R R 3 T
TENEIG T 20 L “ XU 5 27 (bivalent promoter) FY % /IMA T
FF1E H3K27me3 Fll H3K4me3 (YRR FRIEAF . Middle-down I
top—down [ A S TE B4 R [ 22 IROK 1 58 0 B e B 1
M E SR, ARk, T BRI Ir B M E T
AFPULER B S B . 1, 8 5 middle—down J5 i H
TELR AR 5 84 31 (RP-HPLC) F L T-H A4 M 25 (ETD) 1) J7
Tk R 200 AL 1 H3.2 F1 70 AR LR 1 H4 1 &1 b
M ok, FErp A4S H3.2 P B 1 19 4145 “K4me3-K9ac—
K14ac—K18ac—K23ac—K27ac—K36me3"™, HAb, i — 4k
AR TEFN top—down [ FTHEHA AU 7.5 g 44k )5 1Y Hela 2
JA% 0 2 25 1 (core histones ) 225 H T 708 FhAS W) B9 4H 45
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DA 5 25 H LAY 36 1 o PHES [F] H3 “K4me3-K9me2” £
KR G AR, Kdme3 3 A T PHD £HE 45 A 1148
HL# B K9me2 5[4 A F| PHFS FOfiEAL 114559, PHD 4745 5
H3K4me3 M45 G B/FE 2 152 5 JmjC 2514 55 il H3K9me2
SRt BE BT T AR 2E T HEAEAE T o X T KTAAT718 5%
P&, H PHD BE48 F JmjC 4544 8 8] (19 55 25 3t it K T H3K4 I
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