Explainable Artificial Intelligence in the Life Sciences
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Deep learning has become a widely used tool in chemoinformatics and bioinformatics.
Graph-based models, such as graph neural networks, can be applied to molecular graphs to
predict chemical properties with high accuracy [1], and diffusion models can be employed to
generate valid molecules [2]. However, deep learning lacks transparency, which is
undesirable in applications such as drug design, where model outputs must be interpretable
to be trusted. To address this limitation, explainable artificial intelligence strategies have
been developed. This talk will discuss how neural networks can be used and explained in the
context of life sciences and biomedicine.

From the point of view of predictive artificial intelligence, we will examine the learning
characteristics of graph neural networks for compound activity and potency prediction [3,4].
Moreover, we will dive into generative modeling, explaining the generations of diffusion
models for linker design.

We will analyze whether such deep learning-based strategies are capable of extracting and
learning meaningful biochemical knowledge from data, or whether they mainly rely on
memorizing statistical patterns, investigating their applicability in biomedical tasks such as
drug design.
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