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Background: The structural ensemble of a protein determines its 

functions. The probabilities of the ground and metastable states of a 

protein at equilibrium for a given temperature determine the interactions of 

the protein with other proteins, effectors, and drugs, which are keys for 

pharmaceutical development. 

Previous work: Traditional methods for sampling the equilibrium 

distribution rely on Markov-chain Monte Carlo or molecular dynamics 

(MD). These methods often get stuck in local minima and are sensitive to 

initial seeding. Previous ML-based methods employ normalizing flow 

models [1,2,3]. However, these methods scale poorly and empirical results 

are often demonstrated for small systems like alanine dipeptide. Some 

works have utilized coarse graining [4,5] along with normalizing flows, but 

these methods do not provide the resolution often required for 

downstream applications such as drug-design.
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