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The feasibility of application of reverse docking method
to the selectivity studies of protein kinase inhibitors
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Abstract: This investigation is to explore the feasibility of applying reverse docking method to the selectivity
studies of protein kinase inhibitors. Firstly, a database that consists of 422 protein kinase structures was
established through collecting the reported crystal structures or homology modeling. Then a reverse docking
based method of protein kinase target screening was established, followed by the optimization of related parameters
and scoring functions. Finally, seven typical selective kinase inhibitors were used to test the established method.
The results show that the selective targets of these inhibitors have relatively high scoring function values (ranking
in the first 35% of the tested kinase targets according to the scoring function values). This implies that the
reverse docking method can be applied to the virtual screening of kinase targets and further to the selectivity

studies of protein kinase inhibitors.
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Figure 1 Superposition of docked ligands with their corre-

sponding ones in co-crystallized complexes. Dark: docked

ligands, Light: co-crystallized ligands
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Table 1 Performance of the selected five scoring functions in
the scoring function test

No. Kinase Contact Grid-based Continuous GB/SA Amber

ABLI1 1 1 1 1
CDK2 0
CHK2 1
ErbB2 1
Erkl 0
FGFRI1 1
c-Kit 1
p38-alpha 0
PKCa 0
PLK1 1

O 0 9 AN R W N =

1
1 1
1 1
1 1
0 0
1 0
1 1
1 1
1 1
1 1

—_
(=)

1
1
0
1
0
1
1
0
1
7

Total score 6 9 8 8

1: If the predicted rank is consistent with that of the experimental
data; 0: If the predicted rank is not consistent with that of the
experimental data; Total score: The sum of ten scores
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Figure 2 Thirty small molecular kinase inhibitors used in the scoring function test
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Figure 3 Seven kinase inhibitors with a relatively high selectivity
Table 2  Selected seven small molecular kinase inhibitors Wit 38 47 I 0T T AT o) s P A

together with their acting targets, experimental ICso values,
docking scoring function values and ranks
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Inhibitor S_Ell:z:;e /nrr11§15~olfl Dock Score ]I} sa_n]l)(()bc)]/{
PTK-787 Kit 5.1 —46.640789 43
FLTI 9.6 —50.156010 9
CSFIR 18 —44.726871 78
PDGFRB 25 —44.636539 80
VEGFR2 62 —44.195251 92
PDGFRA 96 —44.178055 93
VX-745 p38-ahpha 2.8 —49.556278 36
p38-beta 74 —46.608341 97
CP-724714 EGFR 42 —61.442013 31
ErbB2 43 —57.848377 69 [
CP-690550 JAK3 22 —45.676849 34
DCAMKL3 4.5 —43.147728 82
JAK2 5 —43.494331 73
SB-431542 TGFBR1 170 —52.975182 11 (21
ACVRIB 190 —51.167480 19
CSNKI1D 170 —47.083771 82
Lapatinib EGFR 2.4 —65.667709 36 [3]
GW-2580 CSFIR 1.6 —52.520477 31
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