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[Artificial intelligence in drug research]

2020.9.18

Markus Lill , University of Basel, Switzerland

[(BEEE]
From Google Translate to driverless cars to personal cognitive assistants such as
Siri ---artificial intelligence, especially deep learning, have changed many areas
of science and economic sectors as well as our everyday life. Computer-based
procedures are also an integral part of pharmaceutical research in the search for
new therapies. In the first part of the lecture, I will use selected examples to

highlight how deep learning is increasingly influencing our search for new drugs.

In the second part of the lecture, I will emphasize the efforts of our research
group in developing and applying new deep learning methods to predict how
lead molecules and drug candidates bind to target proteins. Accurate and
efficient prediction of protein-ligand interactions has been a long-lasting dream
of practitioners in drug discovery. The insufficient treatment of hydration is
widely recognized to be a major limitation for accurate protein-ligand scoring.
Using an integration of molecular dynamics simulations on thousands of protein
structures with novel deep learning concepts based on convolutional neural
networks provided unprecedented accuracy in binding pose ranking, an essential
step for rational structure-based drug design. Big-data analytics highlighted
three different patterns of hydration to be essential for protein-ligand
interactions. In addition to desolvation and water-mediated interactions, the
formation of enthalpically favorable networks of first-shell water molecules
around solvent-exposed ligand moieties was identified to be an essential element
for protein-ligand binding. Despite being currently neglected in drug discovery,

this hydration phenomenon could lead to new avenues in optimizing the free



energy of ligand binding.
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