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Progress in the research of histone deacetylase inhibitors
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Abstract; Histone acetyltransferase (HAT) and histone deacetylase (HDAC) are enzymes having opposite

function. They modulate the degree of acetylation of histone and regulate gene expression by addition or re-

moval, respectively, of acetyl groups to e-amino groups in N-terminal tails of histone and have affinity with

the occurrence of cancers. Recent researches found that histone deacetylase inhibitors can inhibit prolifera-

tion, induce differentiation and/or apoptosis of tumer cells by up-regulating histone acetylation and the ex-

pression of transcription factors, such as p21, p53. According these, many HDAC inhibitors have been found

or synthesized as new potent effective anticancer drugs. The research progress of HDAC inhibitors systema-

tically are reviewed.
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1 HDAC 5EENXHR

HEEAH ZBAL KSRy 4 K
WEEMM MR EENRLKTFEHETN X
#, HATHEA M B OCHEHS T N ¥ 25~40
ANE AR B P A R BR R B AT Z B AL 24,
{3 S5 B 40 F A B TR RS, ETT 3% % () 7
HERETESYM RNA 4R EEEE 3 hniin
GF, FEEEREAFMAS;HDACHER S
HAT M, B R RLT—FEENBIRRS
H, EEEXZRMH 3, Fe, HDAC £ 5
LRI B B A0 B0 2 B A0 b gk 2 R iy R
EEEYVIHRER, BFRIEY, HDAC 5 2 YRR 4L
40 H ML (acute promyelocytic leukemia, APL)
# & A BEYIM XS], HDAC E 7] 1813 i3 p21.
pS3 EEFMZBILBERUTEFH LR,
B3 p21 R RAEB MR AKEY G1/S
X MR, FRRAEKERT GO/GL A, #
T 490 ok P e AR A L, B MR A RR T, U,
HDAC & B # M ) p21mRNA # %3k, B & p21
M EE RS, ps3 F T LAE T R p21 EH
MRAMEMEARSEK, EHEEEENZ
B R EEE VB X F, HDAC BB ps3 EH £
2Bk, B p53 EE pER,

Spacer Functional

H3C\ N CH3 CH3

ot

pyroxamide

O o

scriptaid
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BEE X HDAC 5MERXEZ B X R RHN
AN, AMTEE . W H HDAC By i&E+E, sEa 5]
R 2B AR R, 6 p21.p53 FH&
B B 3K /K1 i, 2K B 400 1 e v A B A B T 5
S MR (B R B B, HDAC MHIFIZE
ESMRN R TR AR ILE £ R
BEE, BEHQ RECK XMERSREHEE W
TR 4E A, AT 40 e R Y R B R IR A
HDAC #8838 i1 RECK %8, Al X FE &
REHBNIEEREARMEBE, g 20 itg
90 FERUK, AMERBTEHEMAIRH
HDAC #i#i3#, B 87 E & £ ' HDAC M5 #EA
AR B, BFEEN, BN mE %
Folefieh ye 40 Y A 384 7L 5% S P 9 40 B 4L A (BR) TR
L, R—REEZENAMBMEHELEY.

2.1 REBR%E

F¥2 15 R 28 HDAC i 77| 9 25 4 3 B 37, 8
PR RER 3 Mo HR, TECFEHTWE
K (trichostatin A, TSA). SAHA (suberoylanilide hy-
droxamic acid ). NVP-LAQS824. pyroxamide. CBHA.
oxamflatin, scriptaid\ MM232 %, 72 H BB 15 &
% B R M —28 HDAC M5,

NVP-LAQ824

oxamflatin

- Oi/\/\/\n/
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TSA & HDAC R MK, EIMARR
B, TSA @3 %t p21 SEEW L ZBLERTH £
B4 MIEE, 0 TSA BE483 10 p21 MR EKF,
FREL AT o 225 ¢ JE YR 440 B ) A 40 SR A0 3, 0 ol 4 B 3
BU2) epk sz I d TSA X HDAC #0135
ERARSEH FENRIEEGYRREERA
HDAC il i 3t R 259, Hii T EEKAN AR
B, MW T EMRREE, EEERKENSOR
ST LM OB MR B A R 2. A5
TR AEYEEN T BEERFR S, SAHA B
BTRFMHMERREAREZATEMZERR
R 14) 0 Fedh3d LB B8 (SOCHN) 89 T B R
LR, R4 2 KA X ER 400 mg FIEA SAHA
AL RFOHZHE MEMERELRE —ER
BEAIM A1), pyroxamide BE 3 1] 5 b i vR0 40 A 44
AR, BESEMER ()T, EL5E21 dEBEEN
pyroxamide [ 100 mg* (kg*d) ~*,200 mg- (kg+d) ']
A B84 41 %1 BT 5 BE 5% 40 Bk CWR22 IR M A4
K, BREEF RN B ER SN, RETHALH B AR
£5116), NVP-LAQS24 R #% TSA.SAHA 45
Mt & B A HDAC T# 1, 78 S PRk B 840 i
M L% 1, NVP-LAQS24 B T fE:@:3 LA p21 B
FTEKT, MBI BARE E K, RESHE
caspase-3. caspase-9 B 2, ¥ 5 4 M @ 17,

NVP-LAQS824 7t X Btk MR 1 T HHE K &
B o 57 H T B SR A DO B R T A S A T
2401, CBHA (200 mg-kg™!) BE 52 &Ml /M R
EHRBESAERNER, A/ NRBREAS LR
WEMKERKSERK SHEES, REAEM
RIS,
2.2 EwEfEbER

X HDAC MBI RIS L 8, FEAIE
TRARBMETRERLEXMEY. ETR
RAGBHTHREERBERYAE™ LM EER
Wik, T ZHRETKR BEXEFHL T, FRRE
B IE T ERAENE A\ B8 A M BR 40 A p21
(IR, MEDE AR K0, WATREE
ERER, BARRRSEHBHRERRMERX, X
544 REHEREEERATERTRSEHR
Bt %), 5H ik HDAC M&IFIMEK, ET
BRAEEAAR AR, EEEREE, XX &R
B, B E T B FI LT 25 (31 pivanex),
kBRI h 2R, RIBRE—FHE
RINHZFEHFREAY, BB, FREH
B —F HDAC M, HiMMikpERR
B, ARXRESEREAEDN ZBLKT, ¥
p21 FFE X, 1 A 2 40 A R 40 R AR A I 7,
BB BEE O R 4 R L1222,
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RRKZ5 9 H trapoxin J& HDAC YA ] 3 #
HH, S REEMHEA DA RFHAES B
R IR 2], apicidin 12 HDAC MR T3
MHIF, Bl B p21 EE A EIE KT BIEH
MR RER R, M E A BEAMHk AGS
UM N B R AR B RR MG63 40 A EL IR B
Mitk MCF7 41 LA & ZR-75-1 AEM AR, S
HL60,K562 4 fg YT 125260,

2.4 Hfbp%

HDAC #1 # % MS-275. depudecin. C1-994,
CS-055 FM&E/M 5L F 3 kR p 2581 R
[, — 45 EL BAF R A HDAC M|, MS-
275 B IR LR R e A B L B 2 A R

B P FEE 4T P Yo BT IR P o8 45 45 b i 78 40 Mg
RAEMGI MM EE, ES TRMEBA
A US /9 BER LA B, 374y MS-275 B4R
T, L A MS-275[24.5 mg* (kg+d) "115 d,
B LA B A BB 60 % , HoR LB B A F R
BRI, bk AR SEdR R B T B PR BT SR 8
HEFR B, MS-275 HE N B 25 Py 5 R R W, 2
FEHYH 39~80 h, W 2R E M HME MU, v] LA
RPMAEFHE B B KT o B iR w82,
depudecin & —Fi 45 # ELEEFFR A HDAC 1457,
BHEWNHERM 6 M FHBRIE T, & HDAC W
NE] M 0, B K 4.7 mmol - LU
depudecin B] EU§ 50 % B HDAC 2k £ 1E# B,

i H
N
Y O q N, e n N
0]
MS-275 C1-994 diallyldisulfide
Z = N NH H
| H H 2
\N N x / Me /\/SH
o) ' 0 O on
CS-055 F depudecin allylmercaptar

3 HDAC #IHIFIEM X F

HEE HTEL . & 2. K F /9 HDAC 0 1 57 A By
BRI G B, BT BRI 86E A it E YL B iR
MEFHENER, &K HDAC M H KN 5
HDAC #3145 & 77 R ) HDAC 3 1 7| 9 # B0O6 &
HEATHF R S 45, X HDAC KU E H (his-
tone deacetylase like protein, HDLP) #:47 X 5t £&

4 N

RISTRF5E 4 B . HDLP &5 HDAC BA Ml &4
PLEMEB(RE 1), HDAC WL SR — %
M REEMSHREEELINZE G R
B8 W B R A BRI FE A A ERR A
L, EENEREE N 54HER . RELER .4
AR RLE R B RARMESHNEET(RE
1) ; S54RI 3 M 2 X b R BT A B,
B BB R SR R,

. His 132 \
Tyr 297 Q XAA(SP 173

His 170

a:superposition between the catalytic cores of HDLP(green) and HDAC(red) ;
b:empty catalytic core model for HDAC
Figure 1 The structure of HDAC
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EEHREEGHAOL, FEN S TR/ S
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WAMNERARBESEE TEANERERR
BIERE(LE2), SARFHENELRR
B 2 55 7 0 45 S R 1 RE B AT T A 44T
B2 A SR D B ARETF.CESN sp® Feik
MR T, A B S E T REERAGES,
T R B A ) 2% 1 AR EO T PR B H S 1 AR 1F
HE, EESREEF;C BHEEH LR,
XX FEAA-ZEMSEETHEE; B4, LEE
EEMRAESEELENESRRET;ES
—ROR, BEBEMRETTUE — S BE -
ERZBAZEEU E3IAFEHRE, HYE
pKa Bk T4 3 pH AT, HS58E THESE
7 T R AR 1320

Figure 2 Common framework for bidentate zine chelators
as HDAC inhibitors

Guo YS % PRI T — £ 5 AR R B M|
R F NS R HDAC MR 284, 3F
CoMFA EIATHI R K R4 AT, 45 R B - FE M| e
) 4 PL(FRETS) FIAERERNER, X
& G AR/ R, X5 ] FE | e EF
(4 23R 5 AL (L EFA4) FIA BB ER (W0 Bry
F), B AKX ASBERATH TR EWE
(A 3),

a:steric fields; b:electrostatic fields

Figure 3  Stereoview of the contour plots of the COMFA

Xt F IR B SE HDAC i 59, 14 FRE K 37 Bk
RS EEEADLHME RHEES, B
AL 5 HDAC F# KRB B P M 88 F R
FERREMEER, AEEREF HDAC PRI
PERL 8 e B Ak, R W] 3 H I ) HDAC B 69 15 4,
HERAEELR ARG, R H X HDAC
ARSI, 5 TSA RIF, MS-275 £ E#
BB B AT AL Pheldl 1 Phel98 (9 2 AN FEFF K
P, MHZE HDAC AR (A E Q&A% Lys
SRR ) AL D A, Hoh 2B
5 Ty91 2 Glu92 A8, THWERS
Pheldl 1 Phel98 L =MHIE 45, SREIK R
28 HDAC i) 7%l 6] 8¢ 8 F 2 & (9 ML AH B, MS-
275 MBI, B ER, W2 E TP,

4 45iE

EEMPREA, REN LS AN AE

B LB KT & Y056 &, A i 2 B
LA S G H & R, 7T LA R 4 B A A KR 2
H1ER, HFESH M (E) RT, Ml 40w
HDAC f{E2E, T A N e N A & B 1 ZBE L
R, 5 p21.p53 FER P RIEKF, #EFR
0 P 957 240 P o) 89 5, 55 S P A B 0 AR AT (B0
WM EW, B, B2 T 4 4 PR
% HDAC 5], EATZE KSR P L 5 A 3 AR
2B LA & H HEFR, p21 3 pS3 BE KL KT
wahn, R BENTIMOREE, EETEENRE,
HDAC #1i] 30] fy 33 £ 4 A L4448 7 e
IR AT, E I EP e R R Rk
e, SAHA.MS-275 % HDAC i 2 & # A
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