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Developing a virtual random screening method for cancer drug discovery
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This study presents a high performance virtual screening method for drug design
based on machine learning. In drug discovery with computers, drug designer often use docking software and
decide the docking between the compound and the protein with the result of docking software, structure of
the compound, and any information of compound. Currently, the performance of docking software is not
high. The present method exploits the experiential knowledge of pharmaceutical researchers and allows to
screen compounds with high performance based on the result of the docking software and chemical
information of compounds. The experiment shows our method have high-accuracy as 98.4 % and excellent ROC
curve.



[1][2]
( )

ZINC

DUD-E[3]
DUD-E

DUD-E

DUD-E

DUD-E
DUD-E

actives_final.sdf
decoys_final.sdf
DiscoveryStudio

SVM
Support Vector Regression SVR
SVR SVM

0.5

SVR LIBSVM

RBF RBF

SVR

{1, 10, 100, 1000, 10000}
0.001, 0.0001, 0.00001, 0}

{0.1, 0.01,

Leave-One-Out
Cross Validation
LibDock CDOCKER

ROC
ROC
ROC AUC
AUC 0.5

Leave-One-Out Cross Validation

1 2
ligand  decoy
ROC
1 ROC AUC
3 SVR
F1
0.5
12 3 AuC
5
AUC 1

pur2 LibDock CDOCKER  AUC



1. LibDock

target name - LibDock
ligand decoy AUC
adal?7 790/959 2600/2877 0.775
aofb 118/168 397/504 0.710
cah2 602/835 210372505 0.543
fabp4 55/57 156/171 0.292
hs90a 116/125 362/375 0.239
jak2 134/153 400/459 0.653
pur2 180/201 573/603 0.993
sahh 52/190 422/570 0.771
thb 155/168 408/504 0.626
xiap 109/129 373/387 0.944
2. CDOCKER
target name - CDOCKER
ligand decoy AUC
adal7 949/959  2847/2877 0.719
aofb 167/168 502/504 0.586
cah2 408/835 1147/2505 0312
fabp4 56/57 1697171 0.793
hs90a 120/125 373/375 0.420
jak2 153/153 458/459 0.613
pur2 201/201 600/600 0.994
sahh 189/190 511/570 0.788
thb 167/168 501/504 0.839
Xiap 129/129 386/387 0.974
3. SVR
target name SVR
accuracy flscore AUC
adal7 0.994 0.987 0.999
aofb 0.938 0.863 0.951
cah2 0.985 0.969 0.997
fabp4 1.000 1.000 1.000
hs90a 0.992 0.984 1.000
jak2 0974 0.946 0.983
pur2 1.000 1.000 1.000
sahh 0.999 0.997 1.000
thb 0.993 0.985 1.000
xiap 0.990 0.980 0.991
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