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Construction of 3D pharmacophore model of vascular endothelial growth factor receptor 2 inhibitors
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[ Abstract] Objective To construct the three dimensional pharmacophore models of inhibitors of vascular endothelial
growth factor receptor 2 ( VEGFR-2), so as to provide a theoretical model for designing novel VEGFR-2 inhibitors.
Methods The model was derived from 30 reported VEGFR-2 inhibitors (21 molecules as training set and the rest as testing set)
with structural variety and resembling binding mode, whose 1C;, values spanned 5 magnitudes by using Catalyst Software in
Discovery Studio 2. 5 Package. Results The best model consists of one hydrogen bond receptor, two hydrophobic cores, one
aromatic plane and 4 excluded volumes. The predictive relativity (R) was 0. 89. Conclusion Cross-validation results indicate

that the constructed model has satisfactory predictivity and can be used to screen molecule databases for searching novel lead

compounds which can inhibit VEGFR-2.
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Fig 1 Structures of the VEGFR-2 inhibitors

1-21 as training set molecule, 22-30 as testing set molecule
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Tab 1 Results of top 10 pharmacophore

hypotheses generated

Configuration

Model  Features Cost RMS R cost
Hypol AHHRE, 98. 94 1.13 0.89 11.52
Hypo2 AHRRE, 107. 38 1. 50 0.78 11.52
Hypo3 HHHR 112. 41 1. 66 0.73 11.52
Hypo4 HHRRE 112.58 1. 66 0.73 11.52
Hypo5 AAHR 112. 67 1. 67 0.72 11.52
Hypo6 HHRRE 112.76 1.67 0.72 11.52
Hypo7 HHHR 113. 39 1. 69 0.71 11.52
Hypo8 AHHRE, 113.49 1.70 0.71 11.52
Hypo9 AHHRE:; 114.50 1.72 0.70 11.52
Hypol0  HHRR 114.53 1.72 0. 70 11.52

Fixed cost = 83. 29, null cost = 131. 47. RMS: Root mean square

error; R: Relativity
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Fig 2 The best pharmacophore model
Hypol mapping with compound 1
H1.H2. Hydrophobic core; HA: Hydrogen-bonding acceptor; RA:

Aromatic plane; EI-E4: Exclusive volume
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Tab 2 The activity prediction of compounds by pharmacohpore model Hypol

No. 1Cs ¢/ (nmol + L™1) Error FitValue of Principal FitValue
Actual Estimate Hypol of Model 2
1 0.48 0.16 —2.94 8.75 2 2.52
2 0.5 0.97 1. 94 7.97 2 2.26
3 0.6 6. 48 10. 80 7.15 2 1. 56
4 3 13.58 4.53 6.83 2 3. 46
5 3 3.48 1.16 7.42 2 2.37
6 3.9 19. 26 5.50 6.68 2 3.33
7 11 8.78 —1.25 7.02 1 1.35
8 16 16.19 1. 01 6.75 1 2.83
9 21 70.58 3. 36 6.11 1 2.33
10 22 145. 68 6.62 5.80 1 1.75
11 48 44,02 —1.09 6.32 1 1. 36
12 59 114. 43 1.94 5.90 1 2.24
13 69 28. 86 —2.39 6. 50 1 2.72
14 105 16.71 —6.28 6. 74 1 2.92
15 186 135. 89 —1.37 5.83 1 3.00
16 350 556. 55 1.59 5.21 1 2.51
17 353 148.51 —2.38 5.79 1 2.20
18 360 202.48 —1.78 5.65 1 2.28
19 1 500 333. 64 —4.50 5.44 0 1. 90
20 1570 536. 55 —2.93 5.23 0 2.77
21 5 000 490. 15 —10. 20 5. 27 0 0.98
22" 0.2 0. 04 —4.88 9.35 - 2.01
237 1 2.39 2.39 7.58 - 2.06
24 2 2.81 1. 40 7.51 - 2.52
25* 15 2.07 —7.25 6.60 - 1.78
26 62 62.93 1.02 6.16 - 3.13
27 105 468. 96 4.47 5.29 - 2.22
28" 177 479.09 2.71 5.28 - 2.87
29" 9 500 495. 77 —19.16 5.27 - 2.92
30" 10 000 1601.91 —6.24 4.76 - 1. 96

* means testing set molecule
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