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Advances in histone deacetylase 8 selective inhibitors

NIU Jiaqi, ZHU Yong, ZHAO Shuang, TANG Xiaotian, ZHANG Zhimin, LU Tao "
School of Sciences, China Pharmaceutical University, Nanjing 211198, China

Abstract Histone deacetylase 8 ( HDAC8) is a zinc-dependent class I histone deacetylase, closely related to
human pathophysiology. HDACS involves in various critical signaling networks and is implicated as a therapeutic
target in various diseases, including cancer, X-linked intellectual disability and parasitic infections. More and
more selective HDACS inhibitors have been developed based on deepening study of its well-characterized crystal
structure. They are mainly divided into several categories such as phenyl hydroxamic acids, indoles, ortho-aryl-/V-
hydroxycinnamides, azetidinones etc. . Current challenges remain in the development of potent selective inhibitors
that would specifically target HDACS8 with fewer adverse effects compared with pan-HDAC inhibitors. Herein, we
reviewed the progress in the study of structure and functions of HDACS as well as the development of selective

HDACS inhibitors.
Key words histone deacetylase 8; structure; function; selective inhibitor; target; antitumor activity; advance

This study was supported by the National Natural Science Foundation of China ( No. 81202410) ; and the Ph. D. Programs Foundation
of Ministry of Education of China ( No. 20120096120010)

FMBAL AR 1E DNA FPAIARAEBULRIRT 0. b dE 0 O/ £ 2 ltfe
T RN RIR R AR AR R RN R 2K . HE A % OBt
At 2 HE R —  SEHMFKE B (histone deacetylases, HDACs ) 1=y WL gt % 4

i EE 2015-11-23 SBISMEE  Tel:025 —83271086  E-mail ; lutl63@ 163. com
HEWEH BRAZXAFALEHFR A (No 81202410) ; B FH F 3R+ .5 L 4% 855 B (No. 20120096120010)



252 ‘1’ @ F # X # % #i& Journal of China Pharmaceutical University 2016,47(3) :251 —258

H4TE

PR EEIIREE O T T A5 ER AR
12 RTE. HDACs nl¥s 418 L HAD 2 1 i 28 R
EOTRAE) e- I LTI X R, BEARAA N £ T
7K, DTS5 3004 T 110 A% e €0 14 SR 4R TN S
il STRALAK- T W FIAR 2295806 25 UIAH G , A 455 i
o AR AP AR | B B S TR P
5o MAN,HDACs Z 5K N Z R (R 5l %, 72
REFIRIRTT I s

124 TEMFLE 2 #A 4 28 HDAC, T |
ANV 2R Zn® " MO, T 250 NAD ™ K i
I 254u4f HDAC1-3 .85 11 2543 Il a 25 (HDAC4 |
57.9)F1 b 3 (HDAC6 .10) ; I 241 4% SIRT1-7;
V255 HDAC11, HDAC #1157 ( histone deacety-
lases inhibitors, HDACis ) 7] 38 35 A %% b 8 1) 9 3
VBELUT R A R 5 IR A P U T L
i b 20 M I A% R 28 B AL AT IR 1A A A
KB ST MR . HOETC bl B9 HDAC 0 1 50 A
SAHA | FK-228 | Belinostat, LBH-589 F{I Chidamide
(2014 4 FDA #ELAET M, CFDA HEifE Friv) , 24
i HDAC 5] 33 264 il 50 VE F3 T 2 A WA,
FTRE 2T AR AL B AN BN, B0 SAHA YR Y7 B2
JER T 240 6 bk 2L 9% IS A 7 TS | ot 200 i 20 LS
SRR A TR BRI /N A S AR T R %
£ HDAC il /325 %E, HDACS J2& 1 R4EH
2 CIEALEE , S AR , AR o, X B )
BN 2 A HUBRIL AT 6, E A 36 B85 1R T
FZ— X HDACS [ e #5141 1l 70 F 52 2 ok
BRI . ASCK 6 HDACS B4 |
THRE B L PP 50 ) IF 5 1 R AT 250 o

1 HDACS By&IEThEE

AJH F HDAC1-3, HDACS %% .77 A 4 15 ik
f X AT BE = A AR I I RERRAE ™ o Li % R B
HDACS 7E A BV JUL A 48 6 o A0 48 JH A% b 0 A
Rk, ALk LR 5k C Ak, 3 B LBl E
ARSI, L 3855 -3 LA W4 . HDACS 114 ok
AL X 3815 4L 2R 1 WAL K T R AR
HDACS 4 il Z b 240 0 2E At , F 935 AHL 0k 3 €8 PR A7)
B RS B TR AL S

2 HDACS WJR##HER

AR HDACS &5 H C RF 713 L BR A (H

HAY DRI AS T 43 Bl 15T HDAC BJIS
WA BT AR Y2 Tiae. ST & B, HDACS
ERIMTERA R EAMAER (ZOodEa A
EAREMATER™ ) & 2Bk, HAER N, HDACS
B R AR, B R HDACS By
RN TE WA EALE 41 . Balasubramanian %[9] &)
3% HDACS 45 S 41 il ) PCI34051 4bBE T 24 ffy
IR BB/ I A B, RS S AL T A T
JE 2L . Scholz 200 % 3 PCI34051 H A 4275
N el 5 F R K 19 2 Bk Ak K SF- , HDACS {4
R A R L SR .

HAETC I8 1 HDACS Fit 4 N JEE 4 g St s
R AE A B O, 4 cAMP N E LSS A E O
CREB'" efa fhespy e & 1 SMC3' iR
pS3 7 M % Z K ERRa'™ | inv (16) fl A &
1B LS B 145, Olson 25 25 4 SILAC
(YT 550 TR R R AR IC R AR ) 1 T 4
E R AT 5 1 A LI B A 1) 2 T Ak K P R PR 2
IB7E Ak, & B PCI34051 il ) MCF-7 £ Jfd o (14
HDACS , £ 540 2, T Ak K - - e & 5% 1 e 2K
H9FI5, HILHIE T LA~ HDACS [y 4E 20 % 1
PIURTEIR A, 10 RATL (4 A FRIE G2 ) (ZRANB2
(BE48 RAN 45 4048) \NCOA3 ( 41 M % 52 1R 5 10
[RF) . THRAP3 ( HIR g 52 7K A 3¢ & 1) Fl AR-
IDIA(AT EFEL ) . XEHEASH THRANZ
PhAPRIE R, L HE A 22 57 2 e 5k gL B i 0
RNA 57§45 0] HDACS 16 2 Fr 40 fa 25 v
A—EEH

Fi5h , HDAC8 1] B #: 2 L WAk o L6 85 (IR Y
I SMC3, W REE N L BRE R, UE 55
SERYEA . B, S 40 HEK293
t ,HDAC8 r] 5 PP1 (& H B IR ) A1 CREB 2H i
S, MG CREB 4 S i 5 5 5%, 30 ]
HDACS 1E A2 28 H #2555 PP1 A1 CREB f#4H
HAEAY . 3T inv (16) fili 4 8 [, HDAC8 A
L Al AT E N R E R S O E &
Pt SRR HDACS R4 4 i ) AR 4, H
HIARMEX 314 N HDACS ) & & Pk AR A FH A S 28
HHYIRE

HDACS 7£ i $& 21| () — L6 25 1 v, %) L e
LA S5 e FEE, I ERRa Y RKac129''*)
1 pS3 iy RHKK'7 S5 45k 4% )7, Saha 251" i



55 AT 555 3 )

PR, 5 A E 2 OBEALHE 8 e rE M7

F A B 3 253

1LY T G U I (CHIP 3% & B HDACS 411
UKL 8 1 H3 25 2 Wk Ak e 1 5 36 B X O
Y1 HA TR KAc ( LI L i R ) 16
KAc20 J& HDACS (2 2Bt fefi &' 14 E A
B2l KRHR #5757 7] g HDACS 2% & [
B2, AR b N S KAc A4 07 B B kS 24 e
C AR i KAc AHER A B 155 B 25 a0 2K 75 20 B AL 1l d
AR LB

AL, Kannan 25! % # 4 46 HDACS 410 i 51
[ 1C5, 1] BE 2 BB TP A R TR I A 83k 20 5110 2
S 4 SAHA FE Y N = R L AL IR ) Z (Tha)
lys-AMC( ZMTFAL) | i & Z K Fluor de Lys B}, %
HDAGS ) 1C, 4351 7. 39 F10. 40 pmol/L,

3 HDACS 5%%

H AT R W], HDACS 5 2 5k i &k A &
JRAHSC, I iR . HDACS R AEAR 2 B A i
TR (ARSI FUIR i BEIR ) o K,
TE L2 i 22 B8 240 MR A 351 3B ] RNA
THeFA @5k HDACS R 3] Al d . 235 W o A0 e
RSN MR 3 5 HDACS (13636 b8 AT 411
TR 96 20 o 98 T, AR S YT R A0 M A g
Park 25> 5% % B HDAC1, HDAC6 #1 HDACS [
b BEF IR T AR i FLIRE AR 22 F . siRNA GBR
HDACS W] #p ] B T 4 A I/ 6 B 98 240
/R K, Oehme %1 % Bl HDACS 115 K155
P22 BE 20 R W B TS AN R RIUIR AR 1 3R 8 A
Ko AHLLIZ HDAC #1451, HDACS 417 i 5 % B fo
220 MR P RCR B e, N

HDACS 52t 2 g SC B L I i 3k, JF 5
Z TR OC B B I AFAE A HVE . il 4n, HDACS
(BETR AL ] P47 A 27Kk 18 K vz hEST1B 437 2R
FIIZ R T IR AR , DTS5 M i A o s 5% Tl 11 1
P, 38 G DR S 7 6 T 3 TR A Y L e Ak
HETE 1 ( AML) H1, HDACS B4 inv (16) fili
T AN At 2 B 38 0 40 mSin3 A SR ] AML-1 3
PHED (U p21 ), 5 i o 0 i A B SR
JAITE ¥ DECI W] 5548 HDACS 24 2L 5] TAp73
Ja Bl b, AT % 4 & TApT3 I3k, Uil
HDACS a] [i] 132 4% il i 88 40 98 356 [9 A ~F- ig
W4 A8 P B BT 1 L 41 K562 4T [ 1M 40 i
HEL ) HDAC8 W] 2% | iH SOCS1 .SOCS3 ( 41l

75 5 e A BE ) (9 238, DT 41 7] 8 2 R
W 2/15 9 ¥ 5 7 MU 0T 1 (JAK2/
STAT) i1y Fe ik MMM A K™ o Kang 51 2 LA
N4 e 4 i v HDAC8 nf 55 STAT3 AH H.4E R
il BMF(Bel-2 &4 X ) i % 3¢, 1F25 HDACS
PR Z— B AR 57— FH S 5 P ) R
#Hh (MSP) ] fiih % BMF 4 S B 20 f 6 - HDACS
A T[] P S B G BE TR Hox AS ke 4 il 411 9 ik IR
p33 ik, HDACS &3k Y & [l BHLIT AT o 35 fioh &
S48 RN AR BF A= Y pS3 A MY A= Bk B, X 3% W
HDACS il 30 2 REAE 4854 28 8 B pS3 1Y g
SRS

A, HDACS ST 1919k e B2 A Y7 MW H i 114 B
g )P G L% R ( Schistosoma mansoni ) H
191], FLIRR A7 ] 2 AR T bk s T, 1 i bt v ) 25
S A B B B R P A T 2 (e R 0 RS
% W smHDACS8 ( Schistosoma mansoni histone
deacetylase 8 ) 1] 571 T 75 3 4 S0 1 75 114 1L g o
HFET, AR A] 8 B R A AR B 2, R BN )
FIHEBI 5 1R 0 Yamauchi 77 8 % 3 siRNA i
B HDACS R REAIC A 78 3 J8%5 B AL PR JE K9 7
G, TEFR HDACS K S 3 rboC R o) 59 30 i
KRN REREZ A X, s e dn s, A
RE VA5 45 38 A 1R B AT S Wi 2 Y AR o

4 HDACS HI%&#

HDACS8 J&55 1 M e bR 25 F i N8 T 2
HDAC, 5 HDAC [A]§ 8 (1 HDLP (% )37 51 A5 B 35
31% . B4 377 AR LR (42 kD) Y b
HDACI-3 1 C %5 50 ~ 111 4 BRI E AL S
5, @4 CRA19156 (CRA-A) 5 HDACS {14 5
KRG G135, HDACS | 8 A~ FATH) g T
KA TT A o SEHER LA A F 2 U S Al
BOEYE o/ B AR PR EE X (Loop) , TG PE H 4% K
e AR B IE, BB K PE & L R 4N GlylSl
Phel52 His180 .Phe208 2540 i, ik X 3o 75 7 1
FIAGICHR, Hb 2 5E R 1, AT 5 Aspl78 (Asp267 R
i E R 7 F His180 M RR T2 Ao BFE T
TP EE G A 5 T BRI I 45 G I, R
JF3 TR P e R SRR | B0 5 5 S DG 45 5 1o DU
Yy &k BE 0 Bk kAR CORT K 43 F b . Tyi306
His142 His143 A fg <ot S s b B s+ 5



254 ‘? @ F# R # 2% Hit Journal of China Pharmaceutical University 2016,47(3) :251 —258

H4TE

A 1-A)

HDACS ({4 [ 4% 1 HDACT-3 58, H M
K, AT o S SR DE LR 4 o F HDACS-
CRA-A & & &4 1 HDACS-SAHA KR &1
HATEA , K HDACS B35 1 F1ASTE X P A df AR
R TR BUE . XA RS FEW N L
Loop ( Ser30 #| Lys36 ) fll 12 Loop ( Pro91 %I
Thr105) , H:H1 L1 loop AYIXFPBISA AR K2 T
TP AR RN L1 Loop R By HEAL AL £, i H
ST ARG W AT SE T A L, 5 T AT AT o
Bilan , HDAC i 58] — A1 A7 2 i 1] X ( Cap) |
B K &R 3 (Linker ) FVBRERS F45 G #83 (ZBG) .
CRA-A 11y Cap X K H#i/K, 245 HDAC8 254 B,
CRA-A i ] AR T8 115 P 1148 DARE ARG 7] 22 5%
(L1 loop Mgt 1.2 loop JfE ) ;1 SAHA [ Cap
K/NESEK, 24 5 HDACS 454 i, SAHA i 1] 5
HDAC8 [ &R B B R 454, L1 loop 1 L2 loop
KA TG BUE (K 1-B,C,D) , L1 loop 45y 5§
LT, 12 loop 72 g i (L FT 7 o

A
Phel52

;Pﬁczox
]

- Glyls1

Figure 1  Structural specificities for HDACS inhibitors

A ;Interaction of CRA-A (green) at the HDAC8-binding site (PDB ID
1VKG). Hydrogen bonds and metal interactions are shown as broken
lines (red). B: Superimposition of HDAC8:CRA-A (green), Ll loop
(green) ,12 loop (orange) ,PDB ID:1VKG;and SAHA (magenta) ,Ll
loop (‘magenta), 12 loop (blue),PDB ID:1T69. C-D: Transition be-
tween HDAC8 conformations : wide-open ( CRA-A,PDB ID:1VKG) and
closed (SAHA ,PDB ID;1T69) conformational states
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