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Small-Molecule Binding and Sensing through AI-Driven Protein Design
Scientific Achievement
Researchers used deep-learning tools to design proteins capable of 
binding and sensing diverse small molecules with high precision.

Significance and Impact
This breakthrough enables the creation of novel diagnostic tools and 
demonstrates the potential of AI-driven approaches to expand the 
boundaries of protein design.

Research Details
• Deep learning AI software tools were used to design complementary 

models of uniquely structured proteins.
• Target molecules included challenging compounds like methotrexate, 

thyroxine, and a de novo cyclic tetrapeptide.
• Designs were validated using X-ray crystallography at the NSLS-II 

AMX beamline.

X-ray crystallography demonstrates accuracy of design 
approach: The crystal structures of the experimental 
protein (gray) closely match their design models (colored). 

Work was performed in part at NSLS-II
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