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Fig. 1 Schematic diagram showing classification and domain structures of human HDAC
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Fig. 2 Catalytic mechanisms of HDAC and Sirtuin
E 2 HDAC XKD FHLEITE
(a) LA HDAC8 AARFEMIEE T+ . IV HDAC 1% ZBEL N )43 THUHIZR IR (b) NAD MR Sirtuin 5 2 ZBEAL N 943 T LR

o
=y
.

2 HDAC B4+ 51 ke

21 % 1Z HDAC

B RIS T 25 HDAC S5 B & 2 1%
B b () Rpd3. HDAC1~3, 8 J& T2 HDAC, &
AT AL 25 My I A T A ot N i, S5 % B Rpd3
(R AL 25 K B AT 40%~ T0% IR A AR ST PR, [
HEALGE R IR LA, HDACL~ 3 i& 41 AN A K EE ) C
Ui SEAFR DX A5, R RR A A 1, AN A i 2 Lk
Al YE, I HRe S 52w L4005 5 4 1R TR e 4,
ANAlF- HDACL, HDAC2 X A74E T4tz , 1

HDAC3 MY AL 7 NLS(nuclear localization signal)[X.
B, &4 & 47 NES (nuclear export-signal) X i ,
HDACS3 11 4 o A% F1 40 i 57 2 8] 1) 5 o7 B e vl g
20 i 2 2R MR i T AL R BA B S AR AT SR ML S 4t
HDAC1~ 3 R AT 5 HAR R FUAH HAE IR 2 0
RIS 5 AR A e 0 I 1K) 2 LW A Bl v
JLh HDACL F HDAC2 M E 45, L4 T %
AN LA S SR R D, BLEE Sin3A H &
A B4 NuRD (nucleosome remodeling deacetylase)
5 4 /K11 CoREST (corepressor of RE1-silencing
transcription factor) & & &, 1fif HDAC3 25 1 3



2015; 42 (11)

Bin, % HEAXCEUBBMEHRER +081-

1 H & A 4K SMRT/NCoR (silencing mediator of
retinoic acid and thyroid hormone receptors/nuclear
receptor corepressor) /B i #).  iX 48T G AR REIE
i HDAC1~3 1) 2: LA Mg s 1, s by T A i
AR ELAR TR A 45 8 A7 i R DA e S Bk
5 HDAC1~ 3 AN[A )2, HDACS B0 451
AN C AT 3, JF H HDACS 4 1 4k
WA W R R B L LA B M DL R %
PE, DRI e R BRAE R A S M AT D) RER S, NI AR
A HDACS ity b5 — 2L F &5, XME AR
() (AR ELAE Y AT BE 2 5 JL R B AN £ ) 55 1)
REPL. %) HDACS Bty 1 14 ] 1 vy aal ek A A 4
BN 3 55 39 7 22 2 R K S R A B MR S %A
K BENS B O A BEIR AL, AT HDACS ()2
LA B VEZ 2040, S EZLE 1 H3 AT HA 1)
o B LA,

B MR Z AL SR 5 — A R
MIFNRE S, ERE TR At 70 T2 LA W
LB SRR, S DM N E R 5L 4
T A T 1) 45 79 ) HDACS {14 45 1) 35k ¥ & 44 &5

ftesa, Hgi gt T2 T 28 HDAC K% 1 i1
HDACL ~ 3 ff 14 45 4 35k (1) it AR £ dg s, 255 1 28
HDAC #RAL & — MRSF I 2 400 N IERR IR L
A Z ek, e AT IR A 2 i) F 2R L] 3a): th 8
ZVATI B T2 AL B 3T v K o 45 A 355 (1)
iy, FIHIERSE 13 DL B o 0E, M B 3T
Z 11 C st ZE# H R K loops 41k T — ANk K i
. JWIE AR PR ST B KB IE AL T IR 25 AL
M A SRR S TR A ) 208 T JE 3 110 e A A% L
P48, I 2 45 B 2 1 AH T A (1 3b). EF
B LR R I O S P 2 S R R R A IR R B 1
HELAK VAR TFAHEAE, BESH 23 WG
AL FE (I 2a, 1K 3b). B T RIS & A s A
BEBS T 50 AN, HDAC AL 25 # ik 4 4 2
MEJEBE T A, TS4E0A 1 A E 75N
BT LR LA TREE A O R, A AL 2 4
T LE M B A, ST B BT S AN U
(K 3a). 2 A48 BT 44 ml e R T A E B
PRGN, AL 1 a8 3 b T Re s B s 1
4t HREE: CBAGEE S N AT — % 1F e,

Ins(1,4,5,6)P,
> Loop 6
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Fig. 4 Structures of the catalytic domains of class I HDAC and its comparison with Class I HDAC
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Fig. 5 Structures of Sirtuin family deacetylases and the regulation of SIRT1 activity by resveratrol
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mechanism of their inhibition of enzyme activities
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Structure and Catalytic Mechanisms of Histone Deacetylases’
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(National Laboratory of Biomacromolecules, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract Lysine acetylation is one of the most widely studied post-translational modifications of histones. It
plays important roles in the regulation of chromatin remodeling and gene expression. This modification is
dynamically regulated in vivo by histone acetyltransferases and deacetylases. Besides histone substrates, many
histone deacetylases can also catalyze deacetylation of non-histone substrates, and participate in the regulation of
various biological pathways. In this review, we discuss the classification, structure, function, and catalytic
mechanisms of the four known classes of human histone deacetylases, as well as the progress in the development
and application of small molecule inhibitors and activators of these deacetylases.
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