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Looking for key factors in enzyme catalysis;  
Some Recent Confirmation of the Electrostatic idea 

 
 

Biological systems were optimized by evolution to reach a maximum overall efficiency. However, the 
available structural, spectroscopical, and biochemical information do not allow one to determine what 
are the most important catalytic mechanisms. A significant part of this difficulty is associated with the 
ill-defined nature of some proposals and with the slow realization that computer simulation approaches 
provide perhaps the best way for defining and examining the issues in a unique way  (1-3). This talk 
focuses on examination of several proposals including the dynamical proposal and, idea that 
correlated motions play a key role in catalysis and the relationship between KIE and catalysis. A wide 
range of simulation techniques are used to examine the magnitude of the dynamical effects.  It is 
found that these effects do not contribute to catalysis, regardless of the definition used (2). Next, it is 
illustrated that enzymes work by using their preorganized polar environment to stabilize the transition 
state of the reacting substrates. This is demonstrated by analyzing the effects of mutations in DHFR 
(4), which has been used as an evidence for the importance of dynamical effects. Additional 
demonstration is provided by analyzing the preorganization effect in KSI (5) , which provided perhaps 
the best example of the key role of the preorganization effect. 
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