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P SN 0.8127 1 0.5377, IXLUEE K], FrEsr i QSAR B HA Hm il SEE AR R I B /7. 48 =4k
SRESPTATAL, TE 2. 5 56 A0E GBI AR, BUFE 5 A DI NEBZAR, BRAE 7 FL5 N f L PR
W REIR R SR E R . AR — D T BT S IR B RS P L S IR A T R KR

EEIA 3-EBAIEILOE HERATAEY)  AKRIC3 M5 4 FXi4# COMFA COMSIA

3D-QSAR and Molecular Docking Study of 3-Sulfamoylbenzoic Acid
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Abstract The human aldo-keto reductase family 1 member C3 (AKR1C3) has became a significant emerging
target of therapeutic interest in prostate cancers. In the present work, 3D-QSAR model was established by a training
set of 34 compounds and validated by the evaluation of a test set of 11 compounds, using the comparative molecular
field analysis (COMFA) and comparative molecular similarity indices analysis (COMSIA) methods. The ¢* R?, SEE,
F and the R%, were 0.761, 0.973, 0.122, 185.963 and 0.98 respectively in COMFA model, and were 0.734, 0.984,
0.097, 147.850, and 0.994 respectively in optimum COMSIA model. The established 3D-QSAR model shows strong
stability and good predictive ability. The systemic external validation parameters for COMFA and COMSIA models
were Rzpred (0.864 and 0.756) and 2, (0.8137 and 0.5377), which validate the quality and predictive ability of
3D-QSAR model. Based on the 3D contour maps, if the volume of the substituent are increased appropriately at the 2,
5 or 6 positions of the template molecule, or hydrogen bond acceptor substituent was added to the 5 position of the
template molecule, or the electronegative substituent was added to the 7 position of the template molecule, the
biological activity of compounds will be improved. The generated models can provide useful information for
designing new compounds with higher selectivity and stronger activity.
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COMSIA

Al 51 i (Prostate Cancer, PC)f&— Rk B Measi tEBOR ! o 78 S g b, LR R AT 5 8
Br(28%), FICHA 10%, ATl oIS R 2% 52 A B S5 5 (845 iy 20 g ) R 2B R R
ERLIEL, 0 R 2R 110 26 - BSOR BEL BT I 8 2 52 445 5 8 B 2 T A e IS Gy i RIEBER S35 9T
7%:(Androgen deprivation therapy, ADT)**1, 54], ADT X i B H 1tk 5l 51 A &%, H 25— Bt [a]
BIT I, KEBAY s ok JE B M 1 22 3417 %1 I8 (castrate resistant prostate cancer, CRPC)™. H i T
JRIT CRPC 254 il LU S A B 28 e, SR ] b o 2 7 A e LS PR RS BSOS, 75 5 R R RA TR
GHY), JEHMEERT IR SR AREIER . BRIk, SHE T30 AT CRPC 254 (1 it
REAFEKRE L.

WKL, fE CRPC H1, AKRIC3 FE[KFRIARE N T 5.3 f, AKRIC3 i# B, IS 5HEHER
(g U DRI B R KT R B . AKRIC3 B EAT RTSIARE PGF & BUBERE PE, A2t s 41 i fry
AR 5 AKRIC AR AR b, IR ACT AL BE 3. Tian 200 761, AKR1C3
(3L B A8 SR PR M R 2E . RIBSEUIARSE, T JLAERE TG T7 w0 A (0 i e s ) a4
W7 AKRIC3 $fiIFIMIRIER %, HALEMMgEZ A Gobee B 7t/ NAPORHIZE T BEIZGM
REVL I 1% 77 ¥ R IR S5 M U AKR1C3 #0417 . Denny BF 58/ NAPES 1T — 2R3 3-(3,4- S 5 MMk
2(1H)-F ) K A AV, HHATEMEME, K7 BAsa i A i B 1 AKR1C3 #1551

ACAEMEERL b, SRR EEEUT T3 70 BT (COMFA) ML 47 7 AH AU F5 50073 HT (COMSIA)
TTEXZ R I BT = 4 8 E AR RBD-QSARYF I, Nt — B & it 3 midm A B f L &
YIRS, B E B M.

1 MB5ERE
1.1 HROUEMREFHEE

LR 7 BB VAL 22 FEIEFIVE VEYE & 300 A0, R 3-Z BBt I 8 R BB W 70 W ZREE (34 1Y)
FPEREAL ). AT A PEIH ChemDraw 2010 #4 %, K Tripos A7 sybyl-X 2.0 #1 Minimize 4+
TR TR E s IME DR B AR B B . (R FEH, SR Tripos 7137, XTETAE LA YINEL
Gasteiger-Huckel Fifif; SKH Powell BEEMEFEE, HRMALIKEA 1000 Kk, #HEE T B R £ E R 0.001,

RE B AL AR & 4 0.05kI/(molxA), HeAt 3y sybyl-X 2.0 H& . Fra 4 & s It Bs 5
Ak A pIC50(-logIC50) &R HH T 2 .

12 B FXIHRFEEHR

A K H Molecular Operating Environment 2008 (MOE 2008) ] docking #5877 X #2, ¥z &R
FIA A5 B3] AKR1C3 SZ2AREE5 & 437 15 (PDB:4FAM)(www.resb.org) 1 LA BRI HE A R o X
TANFEFIEH 2 A4, I 1) placement 1 scoring M2 A 7 7 1. R, AR Self-docking analysis
D, DA AR iR M BT X AKRIC3 SZ AR B AR 4R . 1 J6i% 4% 3R94. 3UGS. 4FA3. 4FAM
A 4HMN FANECAR-SZ AR 3L G 25 F1E 9 Self-docking I SZARFNECARSRYR, % AN 25 M35 AN R EC AR
715 AKRIC3 2R EHTE I E EW), Wk 1. #H]48 5 UL Alpha Triangle, Alpha PMI, Proxy Triangle,
Triangle Matcher {E4 placement ER %Al ASE, Affinity dG, Alpha HB, London dG {4 scoring Fi%{.
73 A TN EC A AAH LI S P RS2 L ok, FAEANE] ) placement A1 scoring BRIEUSR AR T X482 2165 B )
AR PN R B A 5 2 AR A ELAE PSS AL RN 3 5 4 4 TR IO AR - A LAY . DAY T M A 22
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(RMSD)YE A& 2 ] S (5 bR v, 73 RMSD A1 RMSD /N T 2.0A FIR) RAEAE F ik B X
BRI PE bR i . B FRRAAE R EL, IR RIS AT, Pk R R
#1 A AKRLIC3 HRL#I(PDB #7S: 3R, 3UGS, 4FA3, 4FAM F1 4HMN)HIEAR(FE

Tab.1 Information of five AKR1C3 crystal structures (PDB code: 3R94, 3UG8, 4FA3, 4FAM and 4HMN)
PDB code [ SIHRERIA AERHH R FE R

Tyr55,His117,Phe311,
3R94 O O 2.01 331
COOH Met20,Phe306
HyC~ O,

D—cH Tyr55,Trp227
3UG8 @jg ° 1.73 331 ’ ’
N i Phe306,Met120
o]
Cl

0 .0
Tyr55, Phe306
4FA3 HOOC\Q/S OO 2.0 331 Y103, THeSL0,

Trp227, Phe311
Tyr55,His117,Phe306,

0.0
4FAM Hooc S‘Nw 2.0 662
Trp227,Phe311,Leus4

[¢]
— Tyr55,Phe311,Trp227,
4HMN K\NJ\N N cl 2.4 331 - ¢ P
o_Js Tyr24,Phe306,Phe311

R2 KEMHNDFEMREEMEY

Tab. 2 The molecular structures of the compounds and their biological activities

COMFA (pIC50) COMSIA(pIC50) Docking
NO. e Expt.pIC50
e XPpLp Pred. Res. Pred. Res. E/(cal/mol)
i N
1 HO)KQ/S\T\CQ 7.886 7.848 0.038 7.854 0.032 -24.8265
i Oy
2 HOJ\©/S‘U 6.409 6.294 0.115 6.384 0.025 -20.6961
Y,
3 HO S‘m 7.602 7.707 0.105 7.613 -0.011 -24.3181
S
oL
4% Ho)‘\©/sw 6.648 6.366 0.312 6.950 -0.272 -24.7875
(0] o //0

N\:@ 7.328 7.204 0.124 7.351 -0.023 -24.1972
Y
6* HO Ssy 6.699 6.892 -0.193 7.155 -0.457 -24.9750

i 0\\51/0 9 8
2 =6
3 5
R
7 9-Me 7.569 7.621 -0.052 7.538 0.031 -25.6099
8 2-Me 8.066 7.937 0.129 8.028 0.038 -26.1135
9 5-NH2 7.276 7.289 -0.013 7.316 0.040 -24.8839
10* 5-NO2 8.051 8.065 -0.014 8.029 0.022 -24.8826
11 5-Cl 7.959 7.630 -0.051 7.701 -0.258 -24.3858
12% 5-Br 7.959 7.761 0.198 7.634 0.325 -24.3858
13 5-1 7.854 7.773 0.081 7.728 0.126 -26.6662
14 5-OH 7.796 7.774 0.022 7.809 -0.013 -25.9062
15% 5-OMe 7.796 8.002 -0.206 8.159 -0.330 -26.7227
16 6-Me 7.770 7.697 0.073 7.769 0.001 -26.5604
17 6-NO2 7.658 7.730 -0.072 7.657 0.001 -25.0395
18 6-CN 7.538 7.480 0.058 7.537 0.001 -26.4371
19 6-Cl 8.060 7.857 0.203 7.831 0.229 -24.5537
20% 6-Br 8.215 8.152 0.063 7.882 0.333 -24.8797
21 6-1 7.409 7.671 -0.262 7.682 -0.273 -24.8486
22 6-OH 7.569 7.733 -0.064 7.521 -0.048 -25.9274
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23% 6-OMe 7.420 7.393 0.027 7.442 -0.022 -26.4266
24 7-Me 7.886 7.750 0.136 7.849 0.037 -26.4768
25 7—c=cn 7.377 7.506 -0.120 7.444 -0.067 -26.1963
26 7 —czc@o\m 5.883 5.951 -0.129 5.885 -0.002 -25.1097
27 7%5;{/““ 7.167 7.114 0.053 7.213 -0.046 -26.6913
28 7-NO2 7.770 7.225 0.545 7.213 0.384 -24.7625
29 7-F 7.678 7.727 -0.049 7.646 0.032 -24.3355
30 7-Cl 7.699 7.701 -0.002 7.712 -0.013 -24.1788
31* 7-Br 7.921 7.734 0.187 7.828 0.093 -24.3355
32 7-1 7.854 7.729 0.125 7.837 0.017 -23.5615
33 7-CN 7.469 7.485 -0.016 7.499 -0.030 -23.5687
34 7-OMe 7.538 7.673 -0.135 7.552 -0.014 -26.1341
35% 8-Cl 7.721 7.559 0.162 7.986 -0.265 -24.1472
36 6,7-diOMe 6.796 6.873 -0.077 6.805 -0.188 -27.0146
YA
HOJ\©/\S‘NH ™ 4
R
37 H 6.658 6.725 -0.067 6.846 -0.188 -25.7744
38 2’-F 6.481 6.629 -0.148 6.479 0.002 -24.7400
39 3°-Cl 6.678 6.631 0.047 6.621 0.057 -23.8609
40 4-Cl 6.854 6.618 0.236 6.851 0.003 -25.1621
41 3-OMe 6.131 6.202 -0.071 6.089 0.042 -22.3299
42 4-OMe 5.842 5.814 0.028 5.829 0.013 -25.8915
43 3-OPh 6.658 6.513 0.145 6.565 0.093 -24.7360
44 3-Me 6.276 6.319 -0.043 6.245 0.031 -28.5283
45 4-Me 6.194 6.309 -0.115 6.193 0.001 -26.0215

1.3 FEHUEMSTEN
3 B IMAEQNEE — N T ST A 201 3D QSAR B FEAH B 5CH L, 7 sybyl-X 2.0 [ Align database
R, Rk B N ZRAE AN AR LML &) 1 AR T, L 1~10 SR T N AILER#ITE S i 1.

(a) (b)
B 1l (a) 45 MLAMNFEBAE; (b) BESTF LM 1I~10 SBRET
Fig. 1 (a) The molecular superimposition of the 45 compounds; (b) The template molecule 1 and the common atoms from 1 to 10

®3 BEREERARRBEHTH RMSD)
Tab. 3 Self-Docking Validation( the RMSD in different functions )
Rescoring function 1: ASE; Rescoring function2: ASE;
Refinement: Forcefield; Retain: 10

PDB Alpha triangle Alpha PMI Proxy triangle Triangle Matcher
3R9%4 0.3085 6.5110 0.3922 0.3920
3UG8 0.4425 0.4189 1.0022 0.4522
4FA3 1.7895 1.8227 0.5911 0.5909
4FAM 0.3048 0.2633 0.2655 0.2656
4HMN 0.8940 5.0306 1.2198 1.4130
aRMSD * 0.9349 3.5117 0.8677 0.7784
Inf2A" 12 6 12 13
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Rescoring function 1: Affinity dG; Rescoring function2:ASE;
Refinement: Forcefield; Retain: 10

PDB Alpha triangle Alpha PMI Proxy triangle Triangle Matcher
3R9%4 6.5951 2.2560 5.4099 54188
3UG8 3.1073 0.4244 0.4484 0.4525
4FA3 0.5217 0.5185 0.5668 0.5210
4FAM 0.2765 0.8709 0.8688 0.8697
4HMN 0.8917 5.1325 0.9247 0.9249
aRMSD 2.8481 2.301 2.055 2.046
Inf2A 10 8 11 11

Rescoring function 1: Alpha HB; Rescoring function2:ASE;
Refinement: Forcefield; Retain: 10

PDB Alpha triangle Alpha PMI Proxy triangle Triangle Matcher

3R94 0.3821 1.6188 1.1690 4.5294
3UG8 0.4535 0.4192 3.6054 4.2488

4FA3 0.8173 1.2739 0.5279 0.5280
4FAM 0.8812 0.8733 0.8738 0.8728
4HMN 0.8963 5.1300 0.9363 0.9356
aRMSD 0.8576 2.3288 1.7781 2.779
Inf2A 12 11 12 11

Rescoring function 1: London dG; Rescoring function2:ASE;
Refinement: Forcefield; Retain: 10

PDB Alpha triangle Alpha PMI Proxy triangle Triangle Matcher
3R9%4 0.3920 2.2569 2.2573 0.3936
3UG8 0.4497 0.4246 0.8653 0.8654
4FA3 1.6407 0.5368 0.5743 0.5742
4FAM 0.8725 4.9412 0.8760 0.2894
4HMN 0.8873 5.1298 0.8978 0.8982
aRMSD 1.061 3.3223 1.3677 0.7552
Inf2A 13 7 7 10

a #7x RMSD M, b #x RMSD<2.0A /™%,

1.4 COMFA #1 COMSIA &Ry 5E

1 sybyl-X 2.0 #, K Tripos #1137, LAk Lennard-Jones A1 Coulomb( £/ Hi B& E0) A 1T R 2L,
BB ARG EDS TN NS KN 02 nm =485 T, DL sp® 224018 CHE R SEARIRE (B4 LR
Hroas 1.52 A), +1 AR FAEoER B EREr 23 I ERIEEAS XA PR AR 3 R L 32 () DR /N R 43 A
SEARIZ A ES H 37 1 DTk AR L 1E (cut-off) 1% B4 30.0 keal/mol. 7E COMSIA AU, [ 1 1HE S AR Rl
Hig b, 5N T Bkl Sz e s itialy, ae7 s Ul AN [F 300 73 iE 1 R #20 . COMSIA
N Y G g3 2 T PR T R A AL S RE IR BRI AR B e AR I, SR T T R B e O T
s, TSGR B R

2

n
q AN —ar;,
Ap x (] ) = Z Woobe s Wik€
=1 (1

ERH, A TR T PATA R TR S g ABIMERR G Wobe, 2PN 1AL HAT A+,
iKY+ SR SN BARE R W =R T | ERAYERT & SCPRE; rg B
TEMS i g JOPREH T 5 P i i ZBMEE; o RoRERE T, REHRIAN 0.3,

K B0/ IR (PLS)H 2 R AL S S5 H) 5id PR T (€ BAROL &R . LA COMFA 1 COMSIA
EENEAZRE, plCs fFARNEE, FATHREME. KH “B—%” (LOO)#ATAE X 4iE (cross-validation)
DOHRE ¢ MBEERSBW . HRE N, RERIAEEMAN 0 keal/mol, #HE4TIER X I IE
(non-cross-validation) 7 M5 2] R*. il 27 75 F1(PRESS). k{2 (SEE)H F & MAMEHET T RIECN
100 1 F 275 (boostrapping) BEAT BRI 4347, 135 Ry Al SDyss #E—BIAFBIRI I S0it R R AR 2. 5]
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ARGAMB T BEL R proq F1 17 BE— S5 B0 BR[0T SE AT B 422, .

R2 -1- Z(Ypred(lest) _Yzest )2
red
g Z (Ytesl - Ymean(train) )2 (2)

FERQ) T Yorearesy RRMIREEAL SV FIE PE(PICs0), Yies AR A AW H SHH 1 (pICs0)
Ymean(train)'fﬁ%-v” éﬁ%%ﬁ%ﬁﬁ EI(] Eizi/}j 'fﬁ °

rl=r’(l- |r2 —r02|)

(3)
TERG)H, r F o 43 AR BA R AAS BAA R 10X 450 6 90 117 S 56 B RN FIOMIEL i AH 5% 2R 40
— A TSN GE 7760 3D-QSAR A T i L I — B E R 0.5, R7>0.6, 175>0.5, R2prea™0.5,
(- *)/rH)<0.1,

2 HREDH

21 SFESEMHR

AR H Self-docking analysis 43 #1771 18 placement-scoring BRI U X 5 45 A 52 o F1) FH 2 1) 42
VAR Refinment 24 Forcefield, Retain ¥ 10, Rescoring function2 4 ASE K Z A4S, 43 A HE AN
Rescoring function 1 5541 N A3 [F] Placement bR 506 42 R0 ER (R RN, DLASE 108 436 fi A 08 42 bR HIOR A v oo B e
Wk, &g Rabr, Wk 3, H&IER London dG-Triangle Matcher N &N 2 . XHESHREN
Placement: Triangle Matcher, Rescoring 1: London dG, Rescoring 2: ASE, Retain: 10, Refinement:
Forcefield. AKRI1C3 Z2{AZK [ 4FAM 1Ei% i B S8 N AT K- 2 446 5 4%, RMSD {54 0.2612A,
1536 9-24.0782 keal/mol, 41 2. RMSD {50/ B2 5 RO R 5 50 (A P L AR #4 B -5 43 JE 4
DRI, 0P FE R T SRR R o KA T AL S AR B2 AR e PR 148, FRk B 5 T A R I 1)
(AL

(a) (b)
B2 (xEENREMKEESLEHPRENES, ANRRESLEHPHEE, REARNMEEHREESR, ENHFREERMSD)A
0.2612A; (b)ti#EMRS AKRIC3 ZHAEAMEIERN ZHES1HER
Fig.2 (a) The superimposition of the best docked conformation and the co-crystallized ligand in AKR1C3 complex (PDB: 4FAM). Red and yellow
represent native co-crystallized and docked ligand respectively, the RMSD is 0.2612 A; (b) Two-dimensional representation of interaction of the
docked conformation and AKR1C3 receptor (4FAM)

3 IEEHRBHRS FAM FE ORMAEIERRE, SHERT SP1 0%, ARKRERTHN SPL ORTEE, REREREERE
& Tyr-55 #0 His-117
Fig.3 The interaction of the docked conformation and the binding pocket. The Gaussian surface represents the SP1 pocket; the red residues form
the SP1 pocket; the green Tyr-55 and His-117 residues are the key residues
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Be A 52 AR ELATE AT SCAT BONER 16 B AR 25/ E A HLEE, AKRIC3 HERERA (0/B)s MR =4k
BEH, B IR o BHEURFFAT, BA X RA L FEER) 3 A Loops X 1% 8 AEMEALILFE 1, NADP™
A A BN N I E AR, HAEEERR IR His-117. Tyr-55 LA 7 A AL, XTRCAR I e
BAHEEAE R MR 7 1 -5 520 i A AR TR (n ) 3) T, $28E E AU T 5 Z S5 R His-117
A Tyr-55 LT ARG &, B, W TFARIULEYIN S, 3-8 IR EAL AP IR IR A L ] 3,4-
TR S SP1 48PS, SRFER SRR, SP3 TAS W, A EE MR ERM . SP1 148
Pt SP3 F4R/N, DRI — U S A b UGS A AR B K

2.2 COMFA #1 COMSIA {=8Ig 55t

I ZREERIEE () COMFA K%Y, H ¢*=0.761. R*=0.973. N=6. F=185.963. SEE=0.122. R%,;=0.980.
SDps =0.007, 415K 4. X—45RRE, A MG i = MR e R, BARUFMTNEE /1 Hork
SRR B I AR () DTRR 2 9 A2 0.751 F1 0.249, W] WLSZAARIZ RO L HL 37 25508 %o A 5 4 T D BT K
SFAR(S)s BHEIA(E) BiKA(H). S LA I75(D) FIE U Z 43 (A)IEAT A R 44 44 i COMSIA i
B, R HEAT PLS 404, BRI 9 MY ES BA 1R UF A G HEFI T R /), Hodh SEA 4H
SRR B ¢°=0.734. R*=0.984. SEE=0.097. N=10. F =147.850. R%,=0.994, H.37{ki7. #Hiz
IS B2 K37 R TTBR 23 A 0.444.0.491 F1 0.066. % COMFA 1 COMSIA(SEA)RE T 23 5l AT A 355 THN
BB R prea 1 PP B, 0126 50 MSZB6AH -5 TR A28 2 (1] VT & (B 4) AT %1, COMFA Al COMSIA(SEA)
BB B AN ER TR AE /1. AHELT COMFA #5751, COMSIA BERRH 7 1 i ek g, 0 1 3568
2R AR cut-off [EBERE; COMSIA(SEA)VRALIE 5| N T S 2 K37 KRB B IS 535 2 1]
MIRFR. KZH AT T 3- 2V IR 2K H R AT AE M IR 35k FR e b 11 o

#F 4 COMFA 71 COMSIA 2RISR
Tab. 4 The results of COMFA and COMSIA models

Models q N SEE R F R
COMFA(SE) 0.761 6 0.122 0.973 185.963 0.980
COMSIA(SED) 0.624 5 0.104 0.982 129.732 0.991
COMSIA(SEA) 0.734 10 0.097 0.984 147.850 0.994
COMSIA(SHD) 0.657 10 0.109 0.980 117.162 0.994
COMSIA(EHD) 0.528 8 0.111 0.919 126.024 0.994
COMSIA(SEHA) 0.640 6 0.134 0.965 127.220 0.998
COMSIA(SEHD) 0.575 10 0.079 0.989 223.998 0.998
COMSIA(SHDA) 0.640 6 0.175 0.940 73.077 0.994
COMSIA(SEDA) 0.604 9 0.109 0.979 131.345 0.987
COMSIA(SEHDA) 0.567 10 0.079 0.990 227.965 0.997

# 5 COMFA #1 COMSIA #&RIE SN ERIEIE
Tab.5 The external validation results of COMFA and COMSIA models

o eit] Ropred -r)r” P m (LOO) 7 (overall)
COMFA 0.864 0.0072 0.8137 0.9627 0.9417
COMSIA(SEA) 0.756 0.0994 0.5377 0.9268 0.9268

23 ZHFHEMSHN

COMFA 1 COMSIA =453 KSR ] Stedev coeff J7ikRiEon, UM T 1 FonA I RHE
Tk, (ESAR T, GE(G)FRNTEILXIRGI N RIEAGF TR G ETE, B aY) XN ERRTE
X I BN K IR S P HRE AR, B 5(@) T %1, G EEMGLE 5 M6 fir, {BFE 6 4M27
WA Y X, XRALE— B ARBTEE N S R 6 15| NBREEFA R T3 m i &P nig v, (2 A find
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— E VO JE O 2 4R MR AR . Wtk & 11(7.959) . 12(7.959) K T 1(7.886), X itk &
20(8.215)>19(8.060)>16(7.770)>21(7.409) o WX HAR 1Y ] 3 W] %01, 3,4- S S MEMK-2-1(H) B AL 5 95 AKR1C3
ZAREA(H Ser-118. Asn-167. Phe-306. Phe-311. Tyr-319 Z41/8)f) SP1 X, 4 5 F1 6 7 B IEAA T
KEF, w55 OSSR aRER AR, MR R AR Z A2 Mg A . 7R 8 Az XIsu; Y B, KUK
KEUARIE AR A AL S W A R PE AR . 11 29, 30, 32 BUARIE AR KT H BUR, 1 H3g N T
a1 g £ 2 A EA— ) GBS, XRUIE 2 ARG KAARA R TR im0, wi
EW) 8 1E 2 ML HHUAR IS & Me, HARFILL H K, LAY 8(8.066)>1(7.886). MATHEEEITE T A1, 1E 2 f4h
GRS A AR K, DR 3G AR A R T RCAA S 2R AH BAE . B 5(b)s COMFA 5% FL 553
B, e, Oa®)FREIZX IS ARG R TR AR, B EB)WERTINIE
FL P A A R T G A s e 3 . B B mT A, 7 ALDKOEE R B4, RBH 7 A5 A s v
R R A RS AR B3 & . i S R AL A4 28(7.770), 29(7.678), 30(7.699), 31(7.921),
32(7.854), 33(7.469), 34(7.538), 35(7.721)i&MEIIKT LBEHURMT 25(7.377). B X I /E S0 I 25 50 i
T, R XIS PRI T, R AREEIE ] s 5 O JEF R s IEM:-NH - b &4 3%
PR B R EEMEA . RH R LR A R XKIE 5, R O M ftk, H 5 EEE IR His-117
M Tyr-55 TR RS, WK 3, RIETELSm st A,

an 2.0 7
25 2.5
2 R
T80 5 8o
= —_
=75 = 7.5 1
3 3
270 2 70
-§6.5 g %3 7
Pso & 60 ]
5.5 B e LI e e o e o e o L e 5.5 T T T T T T |
55 &0 &5 7.0 75 80 85 %0 5% 60 65,70 J5 80 85% 90
Actual pICs, Actual pIC,

(a) (b)
& 4 (a)COMFA #RR Rk AMIMTNME SR E MM EIVAE; (b) COMSIASEARE! Rt AYIMFUNEMSINEME M EAE; aaiE
U ANMRELESY, EENKRE M MIGENEY
Fig.4 (a) Linear regression between actual and predicted activities of 45 compounds from the whole set in COMFA model. (b) Linear regression
between actual and predicted activities of 45 compounds from the whole set in the COMSIA (SEA) model; the red color presents 11 compounds
from the test set and the blue color presents 34 compounds from the training set

(d)
5 COMFA #EEIN A E B (a) s S HE (b); COMSIA A S A HE () S HE(d)
Fig. 5 Contour maps of COMFA and COMSIA models: (a) COMFA steric contour map; (b) COMFA electrostatic contour map; (c) COMSIA
hydrogen-bond acceptor contour map; (d) COMSIA steric contour map

1E COMSIA A, SR MIER I 1) = 45535 85 COMFA AR kdg . # iig 15535 KA
e Wik 5(d), G XIEFEZEHIE 5 6 MEURALE, Y XIRFEZEHBIAE 7 A 8 BURAL M L. K 5(c)
N COMSIA 58 A5 2 1437 5 5 B, RSS2yt , R XERRERZHA T HEDE
PERER S, A ER)FRRTEIZ X I N 51 N2 ARG YRR K. 75 5 A2 i P X3k, REITE 5 £75]
NEA AT DR E AL S IEYE . & 10(8.051)/) 5 A 9-NO, BUfY, REABZHk, HiGH KT
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A 1(7.886); LAY 9(7.276)1) 5 AL/&-NH, UK, BEAEEZHIER, HEZL L _IMAER,
RV M LU A0 1 BOTEPE /N . R IXIBAE 6 A 7 SrBUARAL B B, R EHLEIZAL B 5] NSRS 5
AT B, (LAY 22(7.569)F1 23(7.420)1 6 7537 #-OH F1-OMe BRIy /N H BUR 10
EW 1(7.886). BLAN, FERERZHI N AL O JE Tt Bl P X4, KWL E R TS YE TR,
RGNS AKRIC3 ZARMEH R EZN S, REMTWY; P B, RPBREUSRZHREAE R
R ERR A EAE -

3 #ZEig

AKRIC3 #2697 W ORI Z JE A 11 2 e (R8T VR P A A, Al 72— SR R KRR 5
P2 . ASLUUINGRENE Y S A S 2 T COMFA fil COMSIA &AL, Jf AT 15
ilF. COMFA #iRIZ5 50y o> =0.761, R*=0.973, N=6, SEE=0.122, F=185.963, R%,=0.980, SDy=0.007;
COMSIA(SEA)E I 45 50y ¢ =0.734, R*=0.984, N =10, SEE=0.097, F=147.850, R%, =0.994, SDy; =0.005.
HANEIAR R prea 535914 0.864 F1 0.7565 17 7351759 0.8137 K11 0.5377. 45 R KW, it 3D-QSAR
R BAG B R AT SE PRV TR RE ) o BCAA S 32 AR AH BAE AL R Z ROV R 2 SR 2 Ak 45 &
KL ) SP1 AT SP3 1A%, FR R R AH BL/E R oot R ], L 5 s B2 2 R IR Tyr-55 A His- 117 JE LSS . QSAR
BARIR, £ 2. 5 806 Ad S mBUREARRL, BUAE 5 Arol NEBESZ A, BUPE 7 791 N s g v HOA R,
M BEHE B AL A VI EDD T o AW 7S5 B0 3D-QSAR A5 AL 158 11 5 o 7% 14 A0 o pe sk 5 M ) AKR1C3 410
HF R T EIR A .
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