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[ Abstract] Objective The aim of this study was to discover new CXCR4 inhibitors and build 3D interaction
model between these inhibitors and CXCR4, through virtual screening the 20000 compounds in ZINC database by
using new virtual screening tools of PyRx to run AutoDock Vina. Methods The study focused on the target of
CXCR4, through virtual screening program of AutoDock Vina to virtual screen the compounds in ZINC database.
New virtual screening tools of PyRx was used to run AutoDock Vina. The CXCR4 crystal structure (PDB ID: 30DU)
was downloaded from PDB and modified with AutoDock Tools. Compounds' structures were downloaded from ZINC
database and imported with PyRx, then processed into format of pdbqt. The post—screening compounds were
imported into AutoDockTools, and the data were outputted with PyMOL. Results There were 1 000 small molecular
compounds for high—throughput screening from about 20000 compounds in the library. After screening for three
times, we found five highly active CXCR4 inhibitors from the 1000 small molecular compounds. Conclusion By

using the tools of PyRx to run AutoDock Vina, we found five new compounds of CXCR4 inhibitors from ZINC
database.
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Fig. 2 The pocket for virtual screening

B3 FEREN5HLEY
Fig. 3 The chemical structure of 5 compounds with the highest activity
A:ZINC55393257; B:ZINC65403265; C:ZINC68527759; D:ZINC69016940; EZINC73620742
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Fig. 4 The modes of the interaction between the inhibitors and CXCR4
A:ZINC55393257; B:ZINC65403265; C:ZINC68527759 D:ZINC69016940; E:ZINC73620742.



BT, SF. FETEEY CXCR4 30700 ) e 4007 6 47

591
3 iTig

CXCR4 JEAUA— A EHEA AT T, SHX
SRILIR SDF-1 455 5 2 SR 2 E e i A f
. AN, BRI, SDF-1/CXCR4 iR 5F £ 95
WU dE HIV Y | e . WHIM Z589E . 2B RUE
PEOCTT R . LR AL SE % DI AHOC. Rk, D
CXCR4 m# &, iR R 50 CXCR4 Bl 5]
AL Ay R R T SR AR ) B RV A 2.
2008 4E, B A4 5 M CXCR4 11 i 7] AMD3100
(Plerixafor) %32 [ FD AL 1 F F 35 i 41 i 8h 52
B HAGAA —LE CXCR4 650 IE AL FHT AR |
Pt HIV F1 WHIM 2555 I ARG 0. FL07 e 1
ARIEVEATRIH 25 I T He AR, sk
P . BUFSERH, IEAORT &M —R S R
T AN 2 TR, HAT, L e
AREZFT CXCR4 0571 A9 F A& 010

AHFFELL CXCR4 AR S, RAKEET AutoDock
Vina [T (14 FE L 28 T2 PyRx X ZINC %4 1% 2
2 AAALE AT I, I T 5 ASH s
PE CXCR4 I, 265 (Rt 45 5 vl My CX-
CR4 P ik & 2 1A R 25015 B A5
X REAPLT 95 T 5 PyRx 143 %F 4% T. B AutoDock
Vina 75 24 ) i L0 2 Hh (0 Tl 5 il A 7 T 0 45 2%
B, B R 2 A O O R A B X
AutoDock Vina f&—3XH MGL SE55 % & 11 53 F X
A, 5 AutoDock 4.0 #1L, AutoDock Vina 3
1R T A A BTN () P A R, 3 Ao el R
BAFT Ay RO T RS . SR, AutoDock
H A 8 S BN e (A 1 32 A 21 22 8] B 42
P A SR A SR AL E T BE. PyRx 256 F
AutoDock (4.0 KDL FRA) 503 AutoDock Vina )
FERIRE T H. PyRx VE—Fi i e e T,
LR A A5 4 0 T ol R 0L 07 S A R R B, k2
Py FUAH BE AR T ORI AR . IR 22 AT 2 Ak L
VR AR LG PyRxSEEL T 2858 54885, T L
T A ] P B R AR O B 2 A S L (S
o UL BT R 25K, IR R KA = T 2 R BRI
2

A A [ P PyRx 47 CXCR4 #1751
REFLLI BE A B VR ARGE , X XHF CXCR4 A 751 i i
IR BA IR ~VER. EEME, BHE R
BT T PyRx SFANBIcaE, CXCR4 Bl

WA R b E s ROR AR . R, AU B RO
SAUEBUH 25 BT AR BN TR, U 1E 2
PRECHR IR ELAE T, R 18 25 52 2R i A TR
il AL n] BEAFAE PO TP AR D I, AR
FUE S LR R B 5 A s MR CXCR4 #]
A i — 2038 i SR UE 2 BHTE 1 S w4

(5% 3L k]

[1] MURDOCH C. CXCR4: chemokine receptor extraordi—
naire[ J ]. Immunol Rev,2000,177(1):175 - 184.

[2] JACOBSON O,WEISS I D. CXCR4 chemokine re ceptor
overview: biology, pathology and applications in imaging
and therapy[] 1. Theranostics,2013,3(1):1 - 2.

[3] OTANIY,KIJIMA T,KOHMO S, et al. Suppression of m—
etastases of small cell lung cancer cells in mice by a pep—
tidic CXCR4 inhibitor TF14016 [J]. FEBS Lett,2012,
586(20):3 639 - 3 644.

(4] CHO K S,YOON S J,LEE J Y et al. Inhibition of tumor
growth and histopathological changes following treatment
with a chemokine receptor CXCR4 antagonist in a prostate
cancer xenograft model[J]. Oncol Lett,2013,6(4):933 —
938.

[5] LING X,SPAETH E,CHEN Y,et al. The CXCR4 antago—
nist AMD3465 regulates oncogenic signaling and invasive—
ness in vitro and prevents breast cancer growth and metas—
tasis in vivo[ J]. PLoS One,2013,8(3):e58 426.

[6] IWASAKIY,AKARI H,MURAKAMI T,et al. Efficient in—
hibition of SDF-1lalpha-mediated chemotaxis and HIV-1
infection by novel CXCR4 antagonists [J]. Cancer Sci,
2009,100(4):778 — 781.

[7] DEBNATH B,XU S,GRANDE F,et al. Small molecule in—
hibitors of CXCR4[J ]. Theranostics,2013,3(1):47 —75.

[8] LUAN J,CUI Y,ZHANG Y et al. Effect of CXCR4 in—
hibitor AMD3100 on alkaline phosphatase activity and
mineralization in osteoblastic MC3T3-E1 cells[J]. Biosci
Trends,2012,6(2):63 — 69.

[9] KARABOGA A S,PLANESAS J M,PETRONIN F,et al.
Highly specific and sensitive pharmacophore model for i-
dentifying CXCR4 antagonists. Comparison with docking
and shape-matching virtual screening performance [J]. ]
Chem Inf Model,, 2013,53(5):1 043 — 1 056.

[10] NEVES M A,SIMOES S,SAEMELO M L. Ligand—guided
optimization of CXCR4 homology models for virtual screen—
ing using a multiple chemotype approach [J]. J Comput
Aided Mol Des,2010,24(12):1 023 - 1 033.

(2014 - 06 - 15 Yk)



