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A Compound Screening with Grouping Activity Score
and Learning to Rank

SHoco D. Suzukih*®  MasaHITO OHUEZ3P)  YUTAKA AKIYAMAZ3:4:0)

Abstract: Virtual screening which predicts activity of untested compounds by machine learning techniques
is widely used in the process of a drug discovery research. Recent studies have proposed some methods
of virtual screening with learning to rank with the order of activity scores (e.g. %Inhibition, ICs, etc.).
However, these methods have a problem that nonsense order (i.e. the order between inactive compounds
and that between compounds which have a similar activity score) is considered. In this study, we present a
new method to ignore nonsense order with grouping activity score and apply to learning to rank. With three
high-throughput screening data (each of the target is Luciferase, Scp-1 and sEH) registered in PubChem
BioAssay, we confirmed that our methods of grouping and learning to rank significantly improves prediction
accuracy compared with the existing method of without grouping.
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Target PubChem AID  #Active #lnactive Activity
Luciferase 1006 2,976 192,588  %Inhibition at 10 uM
Scp-1 493091 2,984 337,701  %Inhibition at 20 uM
sEH 707 310 90,339  %Inhibition at 2 uM
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No Grouping 0.070 0.700

Luciferase  Inactive Grouping 0.132 0.755
%(6.48 x 1073)  %(1.02 x 107%)

No Grouping 0.041 0.571

Scp-1 Inactive Grouping 0.090 0.644
%(2.36 x 1073)  %(2.30 x 107°)

No Grouping 0.332 0.605

sEH Inactive Grouping 0.560 0.771

*(7.77 x 1073)  %(4.30 x 1072)
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