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Modern structural biology, combined with computer modeling and simulations, 
enabled the rational design of drug molecules that specifically binds to the 
target protein. 
Is it possible to do that in reverse? Can we design protein amino acid 
sequence that specifically binds to a single molecule? 
In this talk, as the simplest example of such problems, I will explain my 
ongoing research project about the design of ion-binding protein. 
With a combination of discrete optimization and molecular dynamics 
simulations, we redesigned 115-residues protein that selectively binds to the 
caesium ion. 
Algorithms and the structural insights are discussed. 
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