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Prediction of GPCR ligands by 2-way prediction method

HiroTO HYAKKOKU,! MINORU SUGIHARA, 2
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G-protein coupled receptors (GPCRs) are important pharmacological targets
and to predict unknown interactions between GPCRs and ligands is one of the
most interesting topics in the current computational biology. However, ligands
of many GPCRs are experimentally not identified yet and it is difficult to pre-
dict unknown ligands of GPCRs because of insufficiency of training data set.
We have developed a 2-way prediction method based on the support vector ma-
chine. In this method, the prediction is performed by using both information
of ligands and GPCRs and one can apply this method to the case where infor-
mation of the interaction between ligands and GPCRs is completely missing.
We discuss the validity of the 2-way prediction method.
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Fig.1 An example of predicting a ligand with unknown GPCRs. The o and blank represent posi-
tive and unknown interactions, respectively. The information in shaded area (the L6 row) is

absent.
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Fig.2 An example of predicting a GPCR with unknown ligands. The information in shaded area
(the G5 column) is absent.
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Table 1 Summary of the data set.
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Table 2 Selected amino acids.
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Fig.4 An example of the data set containing generated negative samples. The X represent negative
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Fig.3 An example of prediction with neither known ligands nor known GPCRs. And also the

example of the data set containing only positive samples. . K . o . . ST
interactions. The information in shaded area is absent. The crossing position is the double

orphan, which is the target of the 2-way prediction method.
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Fig.5 Prediction by the 2-way prediction method. The interaction of GPCRs (except G5) with L6

is predicted with the training data set except L6. By using the predicted interaction of L6
with GPCRs, the interaction between G5 and L6 is determined.
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Fig.6 Dependence of the prediction accuracy on the support value. The number of edges is set

between 4 and 9. The vertical axes on the right and left sides correspond to the number of
features for the line graph and the prediction accuracy for the bar graphs (%), respectively.
The horizontal axis corresponds to the support value.
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Table 3 Prediction accuracy with different number of GPCRs.
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oooo 93.1 92.4 919 914 914 92.6
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Table 4 Prediction accuracy with different number of ligands.
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Table 5 Prediction accuracy with different ligand binding sites.

gooo adre adref1 adref2 adeno rho Jacob
oooo 94.4 90.5 93.1 94.4 93.3 0 92.1
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Table 6 Prediction accuracy with 2-way prediction. In this prediction, orphan ligands are
predicted first.

goooo adre adref31 adref2 adeno rho Jacob
61-70 69 66 70 62 59 68
81-90 69 71 72 65 66 61

0 7 orphan GPCROUDODDODOOODOOD 2-way prediction 000000000 %O
Table 7 Prediction accuracy with 2-way prediction. In this prediction, orphan GPCRs are
predicted first.

goooo adre adref1 adref2 adeno rho Jacob
61-70 47 55 42 44 51 48
81-90 40 50 54 45 47 48
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Table 8 The comparison with the previous research

goooooog GPCROOO gooboOooooooooog
Ours 93 97 72
Jacob 93 78
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