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      There are a huge number of local-minimum-energy states in systems with many degrees 

of freedom such as biomolecular systems. Computer simulations of these systems tend to get 

trapped in these local-minimum states, giving wrong results.  In order to overcome this 

difficulty, we introduced the generalized-ensemble algorithms to biomolecular simulations and 

have been developing new generalized-ensemble algorithms suitable for these systems. With 

these powerful simulation methods, we study the mechanisms of various biological phenomena. 



We have been studying the predictions of three-dimensional structures of proteins, protein 

folding problem, structural changes of proteins under high pressure, free energy calculations of 

docking of drug candidate molecules to proteins, formations of amyloid fibrils which are 

considered to be the cause of amyloid diseases, etc. Besides proteins, we also perform 

simulations of nucleic acids, lipid bilayers, oligosaccharide molecules, etc. 
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