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3D QSAR pharmacophore based on virtual screening for design of CDC25B inhibitors
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Abstract Objective: To explore potential the cell division cycle 25B(CDC25B) inhibitors by the method of computer—aided drug design.
Methods: In this study, 3D QSAR pharmacophore models for CDC25B inhibitors were developed by the module of Hypogen. Three
methods (cost analysis, test set prediction, and Fisher’s test)were applied to validate whether the models could be used to predict the
biological activities of compounds. Subsequently, 26 compounds meeting Lipinski’s rules of five were obtained by the virtual screening of

the Hypo—1-CDC25B against ZINC databases. Results: It was discovered that six identified molecules had satisfying binding affinity.

Conclusion: Thus, this study would be helpful to discover potent lead compounds for the treatment for cancers.
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Fig 2 Chemical structures of 21 test set compounds for CDC25B
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Tab 1 Results obtained from pharmacophore hypotheses genera—

tion using the training set molecules of CDC25B

Hypothesis Total cost Acost RMS Correlation(r?) Features
1 82.893 62.411 1.413 0.908  HBA,HBD,HYA.RA
2 91914 53.39 1.783 0.748 HBA,HBD,HYA,RA
3 92.302 53.002 1.791 0.846  HBA,HBD,HYA.RA
4 94.146 51.158 1.855 0.834  HBA,HBD,HYA.RA
5 98.274 47.03 1.978 0.808  HBA,HBD,HYA,RA
6 99.533 45.771 1.990 0.807  HBA,HBD,HYA.RA
7 100.393 44.911 2.039 0.795 HBA,HBD,HYA,RA
8 100.662 44.642 2.031 0.797  HBA,HBD,HYA.RA
9 101.216 44.088 2.062 0.789  HBA,HBD,HYA.RA
10 101.886 43.418 2.058 0.791 HBA,HBD,HYA,RA
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Fig 3 A was replaced by searching the fragment libraries
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Fig 4 Illustration to show the pharmacophore model of CDC25B
generated by Hypogen and the conformation obtained by
docking ZINC09340418 and compound 1, respectively, to
CDC25B
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Fig 5 Six potential inhibitors against PTP1B and CDC25B
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Tab 2 The 6 compounds ranked roughly according to the strength of their docking scores to the CDC25B
e —CDOCKER /(Kcal/mol)  EstimatedICsy/( nmol/L) ADME %%

CDC25B CDC25B-1 PSA* logPo/w" logS* Molecular weight ~ HBD HBA
Zinc—09340418 38.671 4 69.720 4 89.34 3.33 -4.75 399.46 2 5
a1 41.231 1 47.530 9 102.15 4.42 -5.35 503.59 3 6
L&Y 2 39.851 4 58.432 9 89.34 5.46 -5.98 502.61 2 5
& 3 39.740 9 59.406 7 100.60 4.60 -5.67 510.63 2 6
L&Y 4 39.401 1 62.507 109.53 4.29 -5.26 506.57 2 7
WwEw s 39.268 8 63.757 9 121.70 3.86 -5.17 506.57 3 6
a6 39.110 5 65.285 6 124.68 3.63 -5.51 512.60 3 8
BBHINB I :a:7.0-200.0; b:22.0-6.5; ¢:=6.5-0.5
3 g MAP kinase inhibitors by pharmacophore based virtual screeningJ].
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