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Development of a graph-based molecular optimization method
with arbitrary molecules as a starting point
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Abstract: Development of a new drug takes a huge amount of time and money, on average 15 years and
2.6 billion dollars. Therefore, computational methods have been used to tackle this problem. Molecular
generative models are one example, which generate new compounds by training compound data sets. In this
study, we have developed a molecular generative model that optimizes a starting molecule according to an
evaluation function. The method is based on a molecular graph and uses two Monte Carlo tree searches, one
for fragments and the other for atoms. By using a graph neural network at the same time, efficient search
is enabled. While most of the existing fragment generation methods use fixed fragment vocabularies, our
method has high diversity because fragments are generated atom by atom. In the experiment, the QED was
optimized, and the generated compound showed an increase in QED while maintaining a higher degree of
similarity to the starting compound than the comparative method. This method allows the user to specify
the substructure of the starting compound to be maintained. It is useful in a variety of situations including
drug discovery.
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