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A Method of Drug Target Prediction Based on SVM

and its Application™
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ABSTRACT Objective: Combined with the SVM technology to study a new and effective method of drug target prediction based on
the protein primary structure similarity of known drug targets and potential drug targets. Methods: To construct the training set, extract
the primary structure characteristics of protein sequences, and preprocess the data, then select the optimal kernel function and parameters,
finally do feature selection, and train the best forecasting model, test its effect. Apply the optimal prediction model on the prediction set
that composed of GPCRS for potential drug targets mining. Results: The average prediction accuracy of the optimal classification model
that based on SVM is 81.03%. Applying the optimal classification model on the prediction set of G-proteins, then we find that some of
the proteins that ranking top 20 of the prediction results are related with some certain diseases. Particularly, there are two G-proteins seem
as clinical trials drug targets in the therapeutic target database (TTD). Conclusions: This drug target prediction method based on SVM

and protein sequence features is effective, and the application of this method to predict potential drug targets can provide a valuable

reference for the discovery of new drug targets.
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Tablel Average classification accuracy of four kinds of nuclear function
Nuclear function Linear kernel Polynomial kernel Radial basis function (RBF) Sigmoid
Average classification
Accuracy 72.47% 58.17% 79.40% 74.57%
100 RBF 100 SVM
- RBF c g - RBF SVM
100 100 SVM -
79.88% 2
132 SVM 402 N RBF
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Table 2 Prediction results of GPCR drug targets
Swiss-prot ID of known drug targets
Rank D value Swiss-prot ID Protein name Gene encoding
with the same gene encoding
1 139.2367 A8KIR9 c¢DNA FLJ78161 similar(GRM2) Q14416
2 137.7233 015303 Metabotropic glutamate receptor 6 GRM6
3 1373721 A8KOF9 c¢DNA FLJ78562 similar(GRM4) Q14833
4 130.7463 Q96RGY M3 muscarinic cholinergic receptor CHRM3 P20309
5 130.3831 A8K2D2 cDNA FLJ75348 similar(GRMS) 000222
6 129.7981 A8KSP7 cDNA FLJ75523 GRMS5 P41594
7 1223493 B0ZBD3 Adrenergic, alpha-1A-, receptor variant 3 ADRAIA P35348
8 119.6493 BOUXY8 Gamma-aminobutyric acid (GABA) B receptor, 1 GABBRI1 QIUBS5
9 113.7434 Q712M9 Serotonin receptor 5-HT4 HTR4 Q13639
10 113.1264 AlL441 G protein-coupled receptor 128 GPR128
11 112.7781  P49190 Parathyroid hormone 2 receptor PTH2R
12 111.1167 Q5CZ57 Prostaglandin E receptor 3 (Subtype EP3), isoform CRA i EP3-1
13 109.2679 QS53EMO Gamma-aminobutyric acid (GABA) B receptor 1 isoform b variant ~ GABBR1 QIUBSS
14 107.803 Q59HC2 Glutamate receptor, metabotropic 1 variant GRM1 Q13255
15 107.254  QS59EH9 Dopamine receptor D2 isoform long variant DRD2 P14416
16 107.2304 P49146 Neuropeptide Y receptor type 2 NPY2R
17 106932  QS59FW2 G protein-coupled receptor 63 variant GPCR63
18 106.5431 QOSAHO Uncharacterized protein FSHR P23945
19 106.201 BIALU3 Latrophilin 2 LPHN2
20 103.3057 Q7Z5R9 HRH2 protein HRH2 P25021
2 11 2 (PTH2R) 2 2 6,
(PTH) PTH2R GRM6 {2-14]
- PTH2R GRM6 3 s GRM6
] 2 12 E
. (TTD Version 1.0.11) 3
EP3
- 16 Y2 [16-18]
(NPY2R) NPY2R 9 EP3 w1
NPY2R 2 1oy 135 G
NPY2R i, NCBI
TTD GRM2,GRM4,GRM8
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