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Improvement of the clearance pathway prediction

by using active learning

KazuMA INAvosHl, T TakasHr IsHIDA, !
KAzUuyA MAEDA,? YuicHr Sucryamat?
and YUTAKA AKIYAMAT!

We have been developing prediction systems of the clearance pathway of
drugs. The performance of the system is insufficient because of the shortage
of the training data, and the additional training data is required for the im-
provement of the system. However, in vivo experiments of human clearance
pathway for new compounds require huge cost and time, and thus it is diffi-
cult to gather much training data. In this study, we propose a method which
suggests high-priority compounds to be examined by using active learning.
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Table 1 The distribution of all drug data in each clearance pathway
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Fig.1 Maximization of a margin
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Table 2 Relations between the true label and the predicted label

goooo goooo

oo TPOOOOO FNOOOOO
oo FpPOOOOO TNOOOOO

Vol.2011-BIO-25 No.7
2011/6/23

gooooooboogo
00000000000000000000000000000000000%0000
goboobooobooooooooooooboooboOoooooboobDboOboooDbOoDO
gooobooboooooobooooboooboooobooboooooooooooooon
ocoooooooboobooooooooOobbo0oooooooOobOOoOooobooObOObooboOOn
gobodoboboooboooooboooobooobOoobOOooboOobOoboOoOobOoOoOOoDn
dbooooboobooooooooooOooobooOoboOoOoooooOoboOoOobooboOoDbon
goooboobooooooooooooooboooooobooboooooobooOobOoOoooOooDon
ooboooobobooooooboocoooo

4.1 0OO0OO0OO

0000000000000 00000000000000Y00000000000
gooooboooooooooooooobooooobooboooooooooboobooOoaon
gooooooooooooooobooboooooobooooooooooobooooooDoon
ooooog
gboooobooooobooooboooobooobooooboooDooboooDbOonon
gobooobOoooOooooOoooOoOooO0oOooOo0oOooOoOooOooOoobooomobOOoOooboonn
goooobooooooooooooooooobooo0ooooobooo0ooooooooDon
goooobooooooooooooooooobooboObooooooboooooDon
goboooobooooooobooooboooboooooboo

4.2 0000

Ooo0o0O0o0000o0 WarmuthOOOOOOOOOOOOOOOOOOOOQOOD
goooooobooooobooooooobooooobobooooooobooooooon
0000000000 000000000000000000000000D000000
goooboooobooooooooooboooobobooooooboOoooboboOoooooon
ooboooobobodoob200b0b00obooco2b000o0o00oo0oobooooooo
goooooooooooobooooouobobooobooboooooobooboOooobooooboon
goooboooooooooooobobooooooboOobobO0ooooOOobOooooOooDon
gooobooooooooooooooOooooboOoboOo0oboooooooOobOoOoooOooDon
goooobooooooooooobooboOoooobobooOooooooOooboOoooooDon
goooooooooooobooboooooobOOoboOoOono200000000O00O0DOOn
gobooooboboooboooooooobooooooooboon

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

LP;%(Largest Positive)
£ £ y(x) ZwRKIZT S x

) v(x)

NB;%(Near Boundary)
ly(x)| Z&/NZF B x

03 ooooooooo
Fig.3 Distances from the boundary
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Fig.2 Selection methods of additional data
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Fig.4 Protcol of the experiment

Vol.2011-BIO-25 No.7
2011/6/23

20,50}0 100000000000 10-fold0DDOOO0DO0OD fOODODOOODO COvDO
ooboooboooo

oobooooooooooDOOo0o0oo0ONBOOLPOOFBOOLNOO 50000O
000o0o00ooo0ooo0ooo00oo fo00oo00boO0oooo0oo0oon 4
goboooooobooooooobooooooboodbobodd no=200n, =500
oo

53 0 0O0OAD0

0300000000000000O010-fold00000OO0O0O0 17600000000
0000000 f0000000oo0oooooo0 svMOOoooooooooooo
f0000000 CcCoy0OO000O0O

0500000000000000f0000000O0O0O0O0OOCOCO 100000000
0000000000000 40000000000000000O0O fO0 %0000
ocoooooooooOoOo0o0oooooOOOo0oO0oooOObooOOOOO0oOooOONBOOLP
oo3booooooooooooooooooobooooboboooobOoObObObbOooOoOoo

5.4 0O O

0500004000000000 f00 060070000000 CYP2C90O OATP
OONPOOLPOOOOOOOOOOOOOD fO00OCOODOODODOOODOOOOO
305000 0000000000000f00YW%O000000000

OO00OoC0C {f00o800000OCODOODOOOOOOOOO Renald CYP3A4000D0
OONBOO 30035000000000000000000f009%0%00000000
gooboooooboooooborpOO0oOobDO0OOO0ODOOOOODOOOOODOD 10

03 5000000000000000000 Cao~r0O0O f0O
Table 3 F-measures by optimal parameters in each 5 clearance pathway
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Table 4 Minimum dataset size to achieve 90% of f-measure by all data
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Fig.7 Development of f-measure with the increasing datal 7 clearance pathway: CYP2D60
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