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In silico Prediction System of Major Drug Clearance
Pathways -Expansion for Multiple Pathway
Prediction and External Validation-

Kouta TOSHIMOTO, ™ Makiko KUSAMA, 2
Kazusar IKEDA, T Suun HOTTA, !
Kazuya MAEDA, Yuicur SUGIYAMA 2
and YUTAKA AKIYAMAT!

We have already developed three kinds of prediction system of drug clear-
ance pathway using SVM, rectangular method and boosting. In this study, we
have revised the drug data based on the evaluation from the specialist. We
also improved SVM prediction system to be applicable to multiple clearance
pathways prediction. The improved method of SVM prediction system showed
higher accuracy compared with other two techniques. In addition, when we
searched for the best combination of descriptors for the input using the feature
selection, we obtained very high prediction with Accuracy=0.87. Finally, we
evaluated significance of the feature selection and validated this system using
external dataset.
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Table 1 The number of data for each clearance pathway

ooao 3A4 2C9 2D6 Renal OATP | Total
Anion(-) 0 11 0 18 18 47
Cation(+) or Neutral 52 1 18 23 0 94
oo 52 12 18 41 18 141
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*1 ADME Boxes v4.0(Pharma Algorithms, Canada), SciFinder Scholar 2007(Chemical Abstracts
Service, USA), ADMET Predictor(Simulations Plus, USA), PreADMET Ver2.0(BMDRC, Ko-
rea) 0 4000000000000000
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Fig.3 Rectangular method
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Fig.4 Prediction accuracy values of the three kinds of prediction system
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02 SvMOOODODO (10-fold cross validation)
Table 2 Result of SVM prediction system (10-fold cross validation)

SVM Predicted pathway
3A4 2C9 2D6 Renal OATP Multiple None Total Recall
= 3A4 42 0 1 4 0 3 2 52 0.81
4 2C9 1 6 0 0 0 5 0 12 0.50
g | 2p6 5 0 6 4 0 3 0 18 0.33
8 Renal 0 2 0 30 0 4 2 41 0.73
OATP 0 2 0 3 1 12 0 18 0.06
Total 51 10 7 41 1 27 4 141
Precision 0.82 0.60 0.86 0.73 1 Accuracy: 0.60
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05 000000000O0000D0DO000 (10-fold cross validation)
Fig.5 Prediction accuracy values obtained by different input descriptors (10-fold cross validation)

03 SVM,00000000000000 (10-fold cross validation)
Table 3 Performance of prediction by SVM and feature selection (10-fold cross validation)

SVM Predicted pathway
feature selection | 3A4 2C9 2D6 Renal OATP Multiple  None | Total | Recall
< 3A4 47 0 0 0 0 0 5 52 0.90
Q 2C9 1 8 0 0 1 1 12 0.67
§ 2D6 2 0 13 0 0 0 3 18 0.72
3 Renal 0 0 0 37 0 0 4 a1 0.90

OATP 0 0 0 0 17 1 0 18 0.94
Total 50 8 13 37 18 2 13 141
Precision 0.92 1 1 1 0.94 Accuracy: 0.87
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Fig.6 Distribution of prediction accuracy values obtained random feature selection
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Table 4 Newly obtained 35 drug data for each clearance pathway

ooo 3A4 2C9 2D6 Renal OATP | Total
Anion 1 1 0 3 0 5
Cation & Neutral 18 0 0 12 0 30
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05 SVM,00000000000000 (35000000000000)
Table 5 Performance of the proposed prediction system when applied to 35 external data

SVM Predicted pathway
feature selection 3A4 2C9 2D6 Renal OATP Multiple  None Total Recall
- 3A4 9 0 0 3 1 2 4 19 0.47
Q 2C9 0 1 0 0 0 0 1
g 2D6 0 0 0 0 0 0 0 -
3 Renal 1 0 2 8 0 1 3 15 0.53

OATP 0 0 0 0 0 0 0 0 -
Total 10 1 2 11 1 3 7 35
Precision 0.90 1 0 0.73 0

Overall-precision 0.72 Accuracy: 0.51 ]
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Fig.7 Clearance pathway prediction Web survice
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