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Relationship between activity and groups of metabolic pathways
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In this study, we constructed a model to predict their precursors based on a

novel kind of neural network called the molecular graph convolutional neural network and examined
the relationships between activities and metabolites based on metabolic pathways. In order to
investigate alkaloid biosynthesis, we trained the network to distinguish the precursors of 566
alkaloids, which are almost all of the alkaloids whose biosynthesis pathways are known, and showed
that the model could predict starting substances with an averaged accuracy of 97.5%. The prediction
of pathways contributes to understanding of the alkaloids and the application of graph based neural
network models to similar problems in broinformatics would therefore be beneficial. We applied our
model to evaluate the precursors of biosynthesis of 18000 alkaloids found in natural organisms and
found some rules of relationships between chemical structure and activity.
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