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Can we condition protein structure generation 
on flexibility?



FliPS: Flexibility-conditioned protein structure design

t = 0 t = 1t = 0.66 



Structures generated by FliPS reflect target flexibility
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Framework to design and screen protein structures for desired flexibility



Flexibility prediction

BackFlip

Molecular Dynamics (MD) dataset of 1390 proteins

BackFlip: Backbone Flexibility predictor
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BackFlip flexibility screening of RFdiffusion and FoldFlow2 yields samples 
with worse flexibility metrics 

BackFlip flexibility screening (BFS)
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Summary

‣ We introduce a flexibility-conditioned flow matching generative model for  
protein structure FliPS and a flexibility predictor BackFlip 

‣ We propose a framework to design de novo proteins with desired flexibilities 

‣ Target flexibilities of proteins generated with FliPS are recapitulated in MD
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