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Carboxypeptidase A is a zinc-dependent protease that hydrolyses peptides at the C-terminal end 
and is specific to residues with hydrophobic side chains. According to the proposed mechanisms 
in the literature, catalysis requires a water molecule to be close to the zinc center.

In our study, we designed two complexes: one with Ala-Gly-Tyr and another with Ala-Ala-Gly-
Tyr. These complexes are analogous to the known Gly-Tyr complex[1]. We performed molecular 
dynamics  simulations  with  AMBER  using  the  12-6-4-LJ[2]  and  EZAFF[3]  (Extended  Zinc 
AMBER Force Field) models and compared their properties.

Our modeling approaches resulted in stable simulations with the ligand bound to the active site of 
the complex. This approach allows us to observe the interactions between the ligand and the 
complex and to compare the 12-6-4 and EZAFF models. The EZAFF model aims for a natural 5-
fold geometry (without bound water) or a 6-fold geometry (with bound water) at the zinc center,  
whereas the 12-6-4 model produces unnatural 6- to 7-fold coordinating geometries. The behavior 
of water, which is essential for the expected mechanism, differs significantly as well. Moreover, 
our  modelling results  give  hints  about  the  reactivity  of  the  ligand.  The smaller  Ala-Gly-Tyr 
ligand enables mechanistically important coordination of water to the zinc center; however, this is 
spatially blocked by the larger Ala-Ala-Gly-Tyr ligand.
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