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Drug clearance pathway prediction on a web application

SHuN Hotta,! Kouta TosuiMoTo, ! KazusHi IKEDA, !
MAKIKO KusaMma,? Kazuya MAEDA, 2
YuicHr SuciyaMA™? and Yuraka Akryamafl

In the pharmacokinetics study of drugs, it is very important to 0 know major
clearance pathway of the drug in human bodyd We have developedOin previous
studiesd three methods to predict major clearance pathway from a few physic-
ochemical parameters O fup, MW, LogD, chargell of the drugl using machine
learning techniques: support vector machine O SVMUO O rectangular methodO
and boosting techniquel respectivelyd In this study we integrated the predic-
tion results from the three techniquesdaiming to build more accurate prediction
system than using an individual method. Alsol we have developed a web ap-
plication for the integrated prediction system so that drug development experts
can easily and widely utilize our software.
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Table 1 The distribution of all drug data in each clearance pathway

oono Renal CYP3A4 CYP2C9 CYP2D6 OATP | Total

anion 18 0 11 0 18 47
cation or neutral 23 52 0 18 0 93

Total 41 52 11 18 18 140
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Fig.1 The score of rectangular method
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Table 3 The distribution of new drug data in each clearance pathway

ooo Renal CYP3A4 CYP2C9 CYP2D6 OATP | Total

anion 3 1 1 0 0 5
cation or neutral 12 18 0 0 0 30

Total 15 19 1 0 0 35
6. O 0O0O0O

6.1 00 1:0fO000000 SYM¥WMOooooooooo
040000000000000J0000000COO000000000000000
0000000000 f00000000

000000000000 000000000000000 1:2000 f0O000000
000000000000000JO0000000000 1:2000000000C000
0JOO00O00ODO0O000D0000D0000 f00000000000DO 50

04 DO0OOOJOOOOO fOOOO
Table 4 the value of f-measure according to value of J in each integrated methods

J=default O JooOo : 00 =120 JOOO :00 =1:10
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ooo 2.857 3.440 3.265
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Table 5 The value of C which puts out the maximum f-measure in each clearance pathway0 J

[0 positive : negative = 1 : 2]

Renal CYP3A4 CYP2C9 CYP2D6 OATP

ooob |1 10 0.01 0.01 0.1
goo | o.01 default 0  0.01 0.1 1

ooo | o1 0.01 0.01 1 default O
gooo | o0.01 10 0.001 0.1 10

Vol.2010-BIO-21 No.20
2010/6/19

6.2 00 2:00 400000000000 O0OOOOOOOOOOOOO
0ooooooosvMOODOOoOOOoO0D 3000000000000 0o000 10-fold
cross validation 0 0 0 O O Recalld TotaldO Precisiond TotalJOfO0 00 6 0000
000000 20000 140000000000000000000DO00O0O00O0 Recall
0 TotalOD Precisiond TotalOO O OO OOOOOO 70000000
ooor7000f00000000O0ODODOOO0OCOCOCOO0O0O00OOOOOODOODOOO
oooosvMOOOOOOOO0O 30000000ooooooOols0oooooooog
000000o0o0ooooooooooooooooo

06 30000000

Table 6 Predictive performance of three techniques

| DOODOD  SYM 0000000
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Table 7 Comparison result of predictive performances of each integrated methods
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Table 8 Predictive performance of three techniques new drug datal
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Recalld Totald 0.66 0.86 0.66
Precision Totalll 0.88 0.68 0.79
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Table 9 Comparison result of predictive performances of each integrated methods new drug datal
| D00 000 DOoO0 DOO0 000
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