
ABSTRACT Aminomutases catalyze the 
reversible transfer of amino groups between 
adjacent carbons on amino acid substrates 
using free radical mechanisms. Two 
cofactors, adenosylcobalamin (AdoCbl; 
coenzyme B12) and pyridoxal-5’-phosphate 
(PLP) are utilized by aminomutases to 
facilitate this energetically challenging 
reaction. The former cofactor acts as "radical 
repository" while the latter forms an imine 
linkage to the migrating amino group of the 
substrate. To date, there is a lack of 
spectroscopic evidence for numerous radical 
intermediates that form during the course of 
the catalytic cycle, presumably due to their 
short lifetimes. Moreover, the contribution of 
the protein and cofactors towards lowering of 
the energy barrier associated with many steps 
of the mechanism is not well understood. 
The results of the application of a novel 
density-functional theory simulation method 
on a model of aminomutase containing the 
PLP cofactor will be presented. Experimental 
data show, and modeling results help to 
explain, how modifications made to the 
amino acid residues of the enzyme in the 
vicinity of the PLP cofactor affect the kinetics 
of PLP transformation. It will be 
demonstrated that several different quantum 
mechanical phenomena are at play in the 
PLP chemistry that occurs within the 
aminomutase model.  
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