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PR A Z5 R R R, TT LLKE HDAC SRR 5328 4 25-0-% . (1) Ja AR TR (Short chain fatty acid,
SCFA) , WZE TR ( Pheylbutyrate) FIPN R ( Valproic acid) ; (2) 22 fRZE ( Hydroxamic acid) , U1 Tri-
chostatin A(TSA) , Suberoylanilide hyroxamic acid( SAHA ), Scriptaid Fll Oxamflatin 55; (3) FREKZE, N
Trapoxin Fl Depsopeptide %55 (4) RELRRILAY, 40 MS-275.
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CoMFA J5 I 258 R G W) =4k i S ROC R e b EFE A 7%, HAEAR IR . R 511k
G FEEFARRL, A AR R 5 Ve T 32 R i 45 A 5007, FOAR TN 22 1 22 0] 47 A6 25 AR S AH BLVE
71, HAERBRES ARk A FRAME A YR i s R 128 6. CoMFA BBE 78505 7+
B = HESERME B, 3BT R Bl — e Y B P = 2 25 () P AR DIRAR 5 A ST AR A 3 2 8K
PR /D 3k (PLS) 4R S8 = 4EAFNE(S B SEWITEEER R, X2 — R T/INr 25 19 i)
B2 okt

AT TAEYIAESE B Tripos /A 71 70 F B AL F 42 Sybyl 7.3 L5 L& W55 A
FEAL R Sybyl 7.3 H1f#9 Build/edit /Y Sketch F2J7, TR P EREEHIFE AL, TS s 4.
1.1 Surflex-dock 7 FX £ 7%

26 AN 2> FHI3E [ SCRR[ 10,117, 45K W3 1. 1E Sybyl 7.3 HHRIEEH 26 P TRUZER, TN
IR EL T, R Tripos 113 #E A7 RE B4k 1000 Y, BERUCSIFRUE N 0. 05 keal/mol. T FH X 45 (1)
HDAC %5 4> M PDB $UdlE i E#45, #5105 4 1C3R. 1C3R A BRIk, 1145 A, B WisksE, MExHEH
BZK A TS £, XFHINE N f far (MMEFF94 ) 38 3 I &2 490 9 TSNS04 BLAARTE sl J5 8 7+, 47X
e, WA TR 10 ME%, PS5 07 SOMSS & REAR 10 4 FHEA TRIFSE.

Table 1 Structural and biological activity indices of 26 compounds *

Comp. R n plC50( Exp. )|| Comp. R n plC50( Exp.)
1 Diphenyl 5 7.42 14 6-Quinolinyl 5 7.44
2 Naphthalen-2-yl 5 7.68 15 2,2-Diphenylvinyl 5 6.70
3 4-( N,N-Dimethylamino ) phenyl 5 6.96 16 [ Anthracen-10(9H) -ylidene ] methyl 5 6.47
4 Phenyl 5 6.62 17 (9H-Fluoren-9-ylidene ) methyl 5 8.30
5 4-Phenylbuta-1,3-dienyl 5 7.54 18 4-Phenylbut-3-enyl 5 6.20
6 2-Phenyl-vinyl 5 7.49 19 2-Phenylvinyl 5 7.21
7 (2E ,4E) -2-Methyl4-phenylbuta-1 ,3-dienyl 5 7.46 20 2-(2,4-Dimethylbenzyl ) vinyl 5 8.10
8 2-(4-Pyridinyl) vinyl 5 7.00 21 (1E,3E)-3-Methyl-4-phenylbut-1,3-dienyl 5 4.64
9 2-(2-Pyridinyl) vinyl 5 7.34 22 4-Methoxylphenyl 5 6.85
10 2-(3-Pyridinyl ) vinyl 5 6.85 23 2-Naphthalenyl 4 7.06
11 2-(2-Naphthalenyl ) vinyl 5 8.15 24 2-Fluoro4-chlorophenyl 5 6.82
12 2-(7-Quinolinyl) vinyl 5 8.05 25 4-Nitrophenyl 5 6.74
13 2-(8-Quinolinyl) vinyl 5 7.30 26 Diphenyl 6 7.00
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GO E S 3D-QSAR BFJE R 256 T B — MRS, SRIRONHESE S P IG HER R 19 9 S T
&Y Gasteiger-Hiickel, MMMFF94 | Gasteiger-Marsili 3 FtE8.fif , Jf->R ] Tripos J137t 4744k 1000 ¥k, fiE
HIEREN 0. 21 kI/mol. DMBALHF (Y 7> F 450 TG A 4, FFTE I ERRY F A OB B e Al
Y, #AE, T CoMFA &4

B 57N R E 2 CoMFA J5 i iy SCHE, &5 LI B 0C 28 3] i d A LAY S DR LA K 80000 68 1 114
FAR. BETEER RS, RYE—E RN, 2 SN I B R AE BT T RS, R R IA
A I KA 1 2 (B B AT AL A SR T A 28 (& 1) #1585 (1) R IRERA LA 2R
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CoMFA 44575 Sybyl7. 3 H QSAR Hibe |- 5¢ il H H
24 BB B B = 4E A0 RIS X4 Jf i — g g4 Fig.1  Common structure used in align database (left)
AT S 4y, AR R, F T 4t and the atoms chelated with Zn( right)

Fig.2 Final alignment based on two different structures
54k G A EAEAIRE. B SR /N3 (PLS) 43#T, SRH Leave-one-out( LOO) J7ikilf 4738 LKHIE,
SRIGTEARA 04 Foe 3 F2 40 BT Al 3 SCIRIE#E A T AT+ 58, N7 A ) CoMFA A FH BT CoMFA
BRI B AR ) 4 LSBT IR, IR A SE PRI e 1. — iAo, S8 SUBIEAH 6 5
B RT 0.5, UiHIBEAHAT B i FU AE

2 #RE5itR

2.1 Surflex-dock 3L R

M2 ATLES], B 10 Meibigd, Hd 8 AN4T47E7.00 Lh b, SEE AT AR
RMSD 47 0.081 ~0. 104 nm( —BIAHFT47E 7.00 LU L, B4R M22 RMSD 7E 0.2 nm PR 45 R L
AfE). B3 s nf LI, X2/ TSN504 58 1 h A G ANy B AR — 3%, Ui B IL 7 Wk Re AR 47
W A AR 42

Table 2 Result of docking TSN504 and protein

Conf. Score RMSD
1 9.36 0.84
2 9.24 0.83 ZN503
3 9.20 0.81 v
4 9.19 0.82 |S_|3|
5 9.74 1.04
6 7.32 1.77
7 7.15 0.97 4
8 7.10 0.97 HIS132
9 6.88 0.95 Fig.3 TSN504’s location and conformation
10 6.51 2.03

before and after docking

P 4 hp i ) 5 4 B B EEAN AR, WE 4 s RT IR W, NP S & A RS S,
TR B A2 550 BB — i v R PN A SRR AR I, XTI U N o N TR S O AT
LIRS 2 RS Y SR E 0. 5 nm Z LR IR LAY XA E IR /Ny Frh—OH |
B S —NH— b BS540 5 558 3 HIS131 Fl HISI32 b N %4 7 # ME s T e, H
57 0.2072 #10.1929 nm, C =0 FAYA 55 TYR297 FRYEWAFTERHL M BRI, K
70.2093 nm; HWAEIRFS5RE FAHESIEM, IR 0.1906, 0.2341 nm. 53 F G K27 A
H15%%E TYR92, TYR196, ASN20 %518 iy sisk H 48, BT FaRERIEEMIER, M5 2 I X
HDAC AYMEIEYE-" . 5 3CHk[ 12,13 ] 438 A9 52 2 R il 751 19 3 228 R AR FH o8 & — 2
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Fig.4 Docking interaction pattern of 1C3R active residues with compound 2

16 550, —R B NATER—F I 3 DIRGH , REECR, 51 T BHAM S, 1S PERER (2
MRS 338 nm) , 18 53T, HIR—R BARBIATI, (HAIXEK ) [FRESs 5 P AR R (24
WP 625 nm) 5 4 S50, WBUR/N, —R BRI, FRBIEEAGE , B METES , E W
R CEAHIR B 238 nm) . FrATEBRGHRT ALy F I, 2SR BH R — AT 2O R R . 5 SR 14 T4
ER BN RE R R WA BER/NE 2 &

2.2 CoMFA ##EI 53 #

SN CoMFA ACRUGF IR PR AT ey | UM, FEUEAE . 2D | OARS /INFIRER S5 AN [m] 9 R AT SR
ARV 43 [B] A HAE , Gasteiger-Hiickel FEL oy [R5 58 o LA o H T IOA/E , I Gasteiger-Masili H,
fif AE i o . AP KRS R SR i B . AP ORI, R R, W) 2 i —Se 8 32
FE, BRI, EERE, WS RS . RRIRERET T8 78 5 Z [a] 1A [RIAH B .

T I XS S A R ) 2% A PR R AT TS AR A A R WL AR 3, MR R R A LB RS G, R
Gasteiger-Hiickel HLfuf, it H 37 R0 ST 4437 BB 43731 Ry Table 3 Influences of different value of charge
63 F142 kJ/mol, #EIEME K 16. 8 kJ/mol, R sp® 24 calculation method
ey C I FAERBEr, K 2.0 I dE A i Charge N 7 R SE F
0. RN ECN 6,38 UBE REL ¢ HO. 668, Gasteiger-Huckel 6 0.668  0.984  0.111 199.261
B TR SO 1) CoMFA BURU P A58 XUgpiE Oreen Tt 8 A 00 B o
MR % R? =0.984, F =199.261, bl SE =
0.111. 7€ CoMFA Al | 7R 5l E ek 65% , S oimk & 40 ok 35% . 4% B8 A AR
HIEF&E, 73 Gasteiger-Hiickel B faf, #HL 37 ST AR BIME 4351 4 63 F142 kJ/mol, HEIE(EH N 16. 8
kJ/mol, SR sp” 2410 C JRFAENERES, K 2.
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P H0.654, A XRIEFIN R AL R? =0.994, F 20T
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FH TR AE 1) 4 A4 TR B R 76 (1 T e , #H Fig.5 Actual and predicted activities of 26 inhibitors
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HAMERFR (7 =0.9842) $5il 1, RUIGARI AT 5, BA B0 6 )
2.4 CoMFA £#E

& 6(A)H CoMFA BIRIST RS %30 E | vl 17 5431, Hirp &t ORI (o XA SRR ik
PITEPERGE I, SR X R G | AR B IEHA, rTLAR S LA iE e, & X FRR g AREUR T
SEA T RERRAAL A TE . WA 17 B, AEBUREE A — K @ X, B I SA A XA R
(3 A TR IR X U S AL A DTG e T, PR T 5 R B 60 X, 7 I X S8l i AR B/ N g 6 A ] i
SRR YR, 55 7 S0 FRRERBIX L0 AR, i K i 55 &6k, RE A SIE
FZsBrh A 2 i b, SRS, HL 7, 2, 12, 17 Bl A A2 v T 3k AR B G, 3G B B 7
. AR, 16 S FRYZEs A ARSI 3 3, BARIRFIRCK, (A5 ke 0 i 2 R AR 3] 48
JIEHR, fER X S A R AE, REOE AL, pIC50 2 6.47.

K 6(B) ii7n >k CoMFA BRI S5 840 &L #i 7 srilikBH 5 ST k3 /0N, o i ORI 2 8 X AR
TR IHE A YIETERRE N, 6 X RG] AR IEE RABURIEA, mTLERE S YITE T, a6
FRGIA TR R R AT e SR AL SR TEYE. . 24 S0 T KB A SRR IR 4 SA7 0 L e R
F ORI, (i HE M KFEAIC pICS0 =6.82) , -F R TERE (X I, 3 50 FIKEE AL i 438 4 5400
-NON2HUEE D T N R EROR, IR EER TSR TEE. 17,19 ST A AR AT, L IEPE
WK, TR .
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Fig. 6 Contour plot of the CoMFA steric fields(A) and electrostatic field map(B)

Zi BRI LIS, 7ERIRZE HDACI IO Ze i ik AT DA i 0 65 0 e B R RS R Y Bk ] 2 12
WEYIRTETE. IR AL 45 3 ~5 > C, AR, 7o i 2R UM DOt 2 5 8 7 AR A5 1Rl 2R,
AR, HORBAZ ENEHR, AR S E AR, POREH — RO R BRI AR, ZZa 2R
%K, NS T SR VR AT, TR PENISR, BES5I6 1S Sullex-dock X1 5% AL VA A BUEEE oA A9
A R ESSSREI, PO 7 S5 p A& W] BEA T T
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Fig.7 Groups which maybe have activity

3 F

AR Surflex-dock Al CoMFA J5 X B2 &2 JS HDACT #5457 1 40#r, S5 E M | Surflex-dock
D71 RBAR G- b i R 8 11 B 254, RER8 FH T B SR e MU AL 707 91T, CoMFA Fr #5540 15 ) i ) 4
I, REARITHuPE TR AR B Y ZS B, JFRETIINE LA YR G 1, PR Ik & ik &
YA AR AL T B AR .
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Studies on Hydroxamic Acid Histone Deacetylase
Inhibitors( HDACI) by Molecular Docking and CoMFA

ZHANG Liang, XIANG Yu-Hong, Zhang Zhuo-Yong~
( Department of Chemisiry, Capital Normal University, Beijing 100048, China)

Abstract Surflex-dock is used in docking histone deacetylase inhibitor and histone molecules. The interac-
tion between ligand and receptor can revealed the binding mode of the inhibitors of HDAC. The result showed
that the of docking has good correlation with the inhibitor activity. A further study on the three-dimensional
quantitative structure-activity relationship (3D-QSAR) was carried out using the method of comparative mole-
cular field analysis( CoMFA). The influences of different steps, probe atomic charge on model building were
investigated. A 3D-QSAR model has been established, in which cross-validation coefficient ¢” is 0. 668, and
non-cross-validation correlation coefficient 7% is 0. 984. The established model has a good predictive ability,
and it can be used to guide the drug design and synthesis.

Keywords HDAC; Surflex-dock; CoMFA ; Inhibitor



