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Study on 3D-QSAR of CXCR4 Receptor Inhibitor and Its Molecular Docking with Their Receptor
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ABSTRACT OBJECTIVE: To provide reference for designing new CXCR4 re; (o ODS: The data of structure

c& m \the® literatures. Using Sybyl-X 2.0 software,
0 oMFA. The external predictive power of the model

and active value (ICsx) of 38 CXCR4 receptor inhibitors were
3D-QSAR model of CXCR4 receptor inhibitors was establishe

was validated with test set for 18 samples‘. The rela?ﬂ)f

stereoscopic and electrostatic fields of inhibijitots a

oup substituent group with activity was analyzed according to
R4 receptors. Sybyl-X 2.0 software was used for molecular docking, and
the key interaction between inh@ an R4 receptor were analyzed. RESULTS: The cross validation coefficients O° of
0. he fitting validation coefficient R* was 0.959, and Fisher validation value F was 416.4. After

group with large volume and negative charge around R2 group was beneficial to the improvement of its activity. The introduction of
substituent group with small volume and negative charge around R3 group was beneficial to the improvement of its activity.
Molecule docking results showed the inhibitors interaction between CXCR4 receptor inhibitors and key amino acid residues as
Asp97, Glu288 and Trp94. CONCLUSIONS: Established Topomer CoMFA model shows good predictability and statistical stability.
CXCR4 receptor inhibitors have strong hydrogen bonding role with receptor target protein. 3D-QSAR and molecular docking study
can provide reference for the design, reconstruction and R&D of CXCR4 receptor inhibitor molecule.
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F B A AR AT B9 UK SN PT HIV 6 28 35 2E , SR 10 16— Fb
CXCR4 32 441 i 7] 9l 4t e 75, H 41 AMD11070,
AMD3100 %5 HA5 =4t HIV 95 B 1 74 19 CXCR4 &Z {441
il 20 6 R Ge i — 4 M RE & (3D-QSAR) 5% o
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O3 T BB AL R 22 1] 4 5 A8 AR D] | AR s 3 S
W] A B T S e A . P LA T
5378 (CoMFA) ™ L3 43 1 MBI 46 20 (CoMSIA) oy
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Wy, S RENS A S HIV A 25 & i 19 1 I CXCR4 3Z 14
PRI, 2 H e H A B AR5 CXCR4 32 4451 i 571
ASCASCHRHEAE T AMD11070 A& 40531 3801,
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Fig 1 Skeleton of 38 compound molecule
L2 SFHE
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F1 3BNMEWRILEW EMEEHER Topomer CoM-
FA 153
Tab 1 Structure, activity and Topomer CoMFA mo-

del of 38 compound
) Topomer CoMFA fi7]
5 ) . pICq
R R [Cs,nmol/L T e
1 21 7.68 739
2 F 165 6.78 721
3 CE 104 6.98 6.83
4 OCH; 18 174 6.93
5*  CHOH 17 171 7.09
6 CH:OCH; 20 11 6.95
7 COH 69 7.16 7.02
§ CO,CH; 105 6.98 6.96
9*  CHNOCH; 2 7.66 7.04
10 HN \_ 21 7.68 7.63
1N HN \_ 124 6.91 744
W
T 14 785 m
S’
13 HN Y= 103 6.99 746
NS
147 ] /S HN 2480 5.61
15 I3 v 3570 Qom
16 qu - cﬂ
\ o
17 ma‘ 831
20100 47 499
3-CH, 233 7.63 829
4-CH; 418 732 179
5-CH; 53 8.28 8.34
2 6-CH; 29 8.54 8.28
23" 4,6-diCH; 17 771 8.05
4° 6-NH, 30 752 832
25" 3NH, 197 771 8.25
26 3-CH,OH 21 8.68 847
27 H CH,CH; 874 6.06 5.96
28 H CiHs 13300 488 481
29" H H 4 739 630
300 6-CHy CH; 4100 539 6.60
1Y 6NH, CH; 2290 5.64 6.60
R 3-CH, H 1.1 8.96 8.80
3" 3NH H 184 774 8.68
W 3CF H 39.1 741 6.57
3 3CH-CH(CH)-CH H 16 8.80 8.97
36" 5-CH; H 481 132 6.41
37 6-CH; H 15 782 6.74
I’ 3,5-diCH; H 18 8.74 8.76
TE IR RS
Note: “*” means compound in test set

FEXRHEE, iz Sybyl-X 2.0 %4 Topomer COMFA itk
EF' [ “split in three” J7 2 I ZREE T 20 ML P53 T 11
SERIEATOIEN BTG MR 10 32 S AR A, LA
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Note: R1 group represents the molecular fragment structure of R1
group after splitting; R2 group represents the molecular fragment struc-
ture of R2 group after splitting; R3 group represents the molecular frag-
ment structure of R3 group after splitting
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Y B AW B G 9256 % (RCSB) 1) PDB (Protein data
bank ) 504 % (4 : www.resb.org/structure/30DU ) , X 4
FREE P10 A = 4l RSG5 TN B B2 A 0 dh IR 25 4
(30DU) X FREE L BRI 2+ iU i 55 & Ak
fdi 1 Ligand #2507 £ AV PR ST F1 48, FEARSHERIN .
S 30DU Hr ik JELEA B A (IT 1) HEA T3 JE 0 42, 9 5 5k
P JE P 1T 1t 5 CXCR4 Z A2 45 L E A7 X HE 5 Pk 4k
P dle rE PR AT 1Y 32 S A B W o R L 48 AT
32 54LA Y5 CXCRA Z 48] (A B SCHEAE T -
2 H#BR5WE
2.1 Topomer CoMFA ZE1ELE R

Topomer CoMFA BLHY () F2 43 4, i Hh Ge il
R O° R 0.735, O° bR HEZE A 0.72, Horp R*24 0.958 6,
F3416.4(P<<0.05) , 3R B R HAT 50 vy 1) 805 B AR
SR TINEE J o 38 1~k A ) Topomer CoMFA #5741 512
B pICso 55 FUM pICso 25 5 WL 3 1. XF 52 R pICso 5 F5
pICs A TR BT , 45 5 LI 3.

10 9

T pICso

N . S =)
1 1 1 1

4 8 9 10

EX(e
%‘n MFA #& B §) F1ill pICso 5 SEBR pICso
YB3 53 #r

- pFig 3 Linear regression analysis of actual pICs; and

predicted pICs;, of Topomer CoMFA model
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PR, b 15 MK A Y T pICso 5 T2 B pICso AH
FZEEBE VB2 N, R 29,30 .37 5431 Al 47 1l
FEAHAR  (H 22 EARTE 1A B0 H T, 3¢ B Topomer
CoMFA F R AT B4y i AR i e 7
2.2 Topomer CoOMFA =45 HE 431

Topomer CoMFA — 425 3 [ ] BRI AL 54
HIRIRIOC R, SRS AR IR TE A 51 AR IR
FRI BRI T $8 = 1 1, B 60 (0 SRR AL 5 AR/
(SRR AT H8 S T P 5 B 3 h i 8 R FOR LA 5 T A
F PSR AT AT B R, £ B R AR 5 B
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Fig 4 Three-dimensional contour maps of Topomer
CoMFA model of compound 32
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Note: dotted line displays hydrogen bond docking; solid line dis-

plays the Pi-Cation docking
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Fig 7 Interaction diagram of compound 32 with
CXCRA4 receptor
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