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ABSTRACT OF THE TALK 

 
In this talk, I will present our recent progresses in developing and applying state-of-the-art 

computational methods to provide novel physical-chemical insights into important enzymes, and to 

facilitate the rational design of their modulators for probing important cellular pathways and for 

therapeutic use. Our computational approaches center on Born-Oppenheimer ab initio QM/MM 

molecular dynamics simulation (aiQM/MM-MD) with umbrella sampling, a computational tour-de-force 

to simulate enzyme reactions. In last few years, we have demonstrated the power of this state-of-the-

art computational approach by solving important biochemical problems and making novel insightful 

suggestions for further experimental studies. One notable example is that we reported the first 

aiQM/MM study of zinc-dependent histone deacetylases (HDACs), which has been established as 

one of the most promising targets for the development of anti-tumor drugs. Our work disproved the 

previous mechanistic hypothesis, and determined a new mechanism which is more consistent with 

available experimental results. Subsequently, our discovered mechanism has guided the 

development of a novel class of HDAC inhibitors.  
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