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Computer simulations in structural biology have become an integral part of current research activities. To
elucidate some structure or function of biological systems, most often researchers use molecular dynamics
simulations with classical forcefields. However, the application of these methods to large biomolecules still
faces important practical difficulties due to the combinatorial explosion of possible interactions involved.
There have been numerous attempts to reduce the size of the conformational space of a system under
study that would increase the efficiency of the simulations. Consequently, the reduced conformational
space would require the adapted potential functions.

I my talk will demonstrate how machine learning and optimization in general can be used to design
interaction potentials adapted to specific conformational space exploration problems. More precisely, I
will present our recent results on the prediction of properties of small molecules [1], on the prediction of
protein-protein [2, 3, 4] and protein-drug interactions [5, 6], as well as individual protein folds at atomic
level. I will also present some methods for efficient space exploration including FFT-accelerated tech-
niques [2, 6]. Some relevant publications can be also found on our website at https://team.inria.fr/nano-
d/publications/.
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