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Application of the Support Vector Machine in Constructing Interlenlein-1Booverting
Enzyme Inhibitors Pharmacophore Model
Yang Ye, Zhang Yanling, Qiao Yanjiang
(School of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 100102,China)

Abstract: 1209 molecular descriptors, including topological descriptors, electronic descriptors, and geometric descriptors,
were calculated to characterize the physicochemical properties for 24 ICE inhibitors from human peripheral blood mono-
cytes. CfsSubsetEval evaluation method and BestFirst-D1-N5 search method were applied to the variable selection. The
Kennard-Stone method was adopted to select the training set and the testing set. Machine learning methods, including the
Support Vector Machine (SVM), Decision Tree, Bayesian Network, and Artificial Neural Network, were used to develop
the classification models. Meanwhile, three -dimensional pharmacophore models were generated by program Catalyst/
HipHop. It was shown that the SVM outperformed other classification models and the prediction accuracy of positive and
negative samples reached 100%. The best pharmacophore consisted of five features: two hydrophobic (H), two hydrogen-
bond acceptor lipid (Ali), and one hydrogen-bond donor (D). 384 candidate ICE inhibitors were selected from the Tradi-
tional Chinese Medicine Database by the pharmacophore. On the other hand, using the SVM classification model to pre-
dict the activity of candidate compounds, highly active compounds accounted for 96.6%. The result suggested that the ICE
inhibitors pharmacophore model accurately reflected the characteristics of highly active compounds. The pharmacophore
model may contribute to screening of new ICE inhibitors from the Traditional Chinese Medicine.
Keywords. ICE inhibitors; Molecular descriptor; Support Vector Machine; Pharmacophore; HipHop
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