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Abstract: On the basis of a structural similarity of 60% , we took the SQS inhibitor CP-320473 as a lead
compound to perform molecular docking by AutoDock Vina. In the end, the new compound with the lowest
binding energy with SQS was selected for further investigation. The docking results show that the new
compound (named zinc_8442249) is a better inhibitor than CP-320473. Lys52 is important in inhibition as it
forms a hydrogen bond.
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Table 1 A ranked score of docked ligands

BefK  zinc_8442249 zinc_8442247 zinc_8442261 zinc_8442243 zinc_8442245 zinc_8442248 zinc_8442242 zinc_8442260
154y -12.2 -11.9 -11.5 -11.5 -11.5 -11.5 -11.2 -11.0
LEERTIR, SeRERE RS R R B /N I ) zine _8442249 (43§l C4 H,, ON, ), Xf Hitt— 2P
W%,
2.2 OFXE
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BI5RIE, F145 ThrS0-Phe54 Fl Tyr73; FH Gaussian03 PM, J5i:XF CP-320473 Flr i il 5 zinc_8442249
WEATEERARAL s S5cJa FH Affinity BR0EXTEE. 3R 2 H1 T X wRp 0 i 700 5 il 0 AH ELVE T RE. HiER 2 AT,
CP-320473 SHGHIM EAEFHAE( —57.53 kJ/mol) H zinc_8442249 55 i it AH B/ JHAE ( - 163. 65 kJ/mol)
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Table 2 Total energy(E,,, ), van der Waal energy(E,,) and electrostatic(E,,, ) between inhibitors and SQS with Ludi score
[ E_/ (k] +mol™") E./ (k] + mol™") E, ./ (k] - mol™") Ludi 343
zinc_8442249 -75.16 —-88.49 —-163. 65 751
CP-320473 -55.47 -2.06 -57.53 499
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1 CP-320473-SQS £
Fig.1 CP-320473-SQS complex

2 8 FIMHEIFI-SQS EEW
Fig.2 [Eight docked inhibitor-SQS complexes
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Fig.3 3D structure of eight inhibitors
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Arg77 11215, Arg218 , Ala57 , Val58 U 531 il 57 4 %5
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ZE B RTIR, DU A BRI BE M 7 A
SQS TG A A Lys52 XTIl 57 zinc_8442249 #BE. El4 zinc_8442249 5 SQS EMS i
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R3 H89-158QS A~ BERAENEMDREE, SEEENMBBRERD
Table 3 Total energy(E,,, ), van der Waal energy(E ;. ) and electrostatic (E,, ) between H-89-1
and each of individual residues of SQS
i E,/ E,/ E,./ . E,/ E,/ E,./
(kJ - mol™") (kJ  mol™") (kJ + mol™") (kJ - mol™") (kJ - mol™") (kJ - mol™")
Ser51 -5.87 -37.73 -31.86 Leu211 -5.64 -0.54 -6.18
Phe73 -7.86 -18.50 -26.36 Arg218 -0.15 -5.56 -5.71
Phe54 -7.57 -15.43 -23.00 Pro292 -3.53 -1.99 -5.52
Ser53 -1.18 -19.24 -20.42 Leul83 -3.49 -1.49 -4.98
Arg77 -2.91 -16.54 -19.45 Phe288 -5.62 1.39 -4.23
lle215 -2.55 -7.64 -10.19 Ala57 -0.23 -3.22 -3.45
Arg52 -2.93 -6.74 -9.67 Val58 -0.59 -2.51 -3.43
Tyrl79 -5.70 -1.27 -6.98
5 X X W

(1]

Urbina J A, Concepcion J L, Caldem A, et al. In Vitro and in Vivo Activities of E5700 and ER-119884, Two Novel
Orally Active Squalene Synthase Inhibitors, against Trypanosoma cruzi [ J]. Antimicrob Agents Chemother, 2004,
48(7) . 2379-2387.
Ishihara T, Kakuta H, Moritani H, et al. Syntheses of 3-Ethylidenequinuclidine Derivatives as Squalene Synthase
Inhibitors. Part 2; Enzyme Inhibition and Effects on Plasma Lipid Levels [ J]. Biooganic Medicinal Chemistry, 2003,
11(17) ; 3735-3745.
Ishihara T, Kakuta H, Moritani H, et al. Synthesis and Biological Evaluation of Quinuclidine Derivatives Incorporating
Phenothiazine Moieties as Squalene Synthase Inhibitors [ J]. Chemical Pharmaceutical Bulletin, 2004, 52(10) .
1204-1209.
Pandit J, Danley D E, Schulte Gle, et al. Crystal Structure of Human Squalene Synthase [ J]. Journal of Biological
Chemistry, 2000, 275(39) : 30610-30617.
Trott O, Olson A J. AutoDock Vina: Improving the Speed and Accuracy of Docking with a New Scoring Function,
Efficient Optimization and Multithreading [ J]. Journal of Computational Chemistry, 2010, 31(2) ; 455461.
Huey H, Morris G M, Olson A J, et al. A Semi-empirical Free Energy Force Field with Charge-Based Desolvation [ J].
J Comp Chem, 2007, 28(6);: 1145-1152.
HAN Wei-wei, ZHOU Yi-han, YAO Yuan, et al. Computational Studies on Bergaptol o-Methyltransferase from
Ammi majus L; The Substrate Specificity [ J]. Polymer, 2006, 47(23) ; 7953-7961.
HAN Wei-wei, LI Ze-sheng, ZHENG Qing-chuan, et al. Toward a Blueprint for B-Primeverosidase from Tea Leaves
Structure/ Function Properties: Homology Modeling Study [ J]. J Theore Com Chem, 2006, 5(1) : 433-446.
HAN Wei-wei, WANG Ye, LUO Quan, et al. Insights into a 3D Homology Model of Arylesterase: The Key Residues
upon Protein-Ligand Docking and MM-PBSA Calculations [ J]. Journal of Theoretical and Computional Chemistry, 2011,
10(2) : 165-177.

(FiEhit, £ 8)



