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Weak dispersion interactions can be important in the binding of aromatic ligands to
enzymes. Our previous work has shown that mutations in a single aromatic amino acid residue
at a protein active site can cause a significant decrease in protein function. One enzyme that
depends on these weak interactions for proper function is aromatic amino acid decarboxylase;
this enzyme binds several aromatic ligands and is responsible for the synthesis of serotonin in
the brain. We are currently studying the weak interactions between aromatic residues HIS778,
HIS668, HIS192, and PHE785 in amino acid decarboxylase and the aromatic ligand, pyridoxal5- phosphate (vitamin B6), using second order Moller-Plessett perturbation theory and several
Density Functional Theory methods. We have calculated the interaction energies between
vitamin B6 and the above residues and we have changed each of these residues to common
mutations in the body. We then calculated the mutant residue--ligand binding energies in order
to assess whether these mutations can be linked to psychological disorders which may result
from a decrease in serotonin production. To calculate the interaction energies of the ligand with
the wildtype and mutant residues we obtained the crystal structure of wildtype amino acid
decarboxylase and performed in silico mutations at the above locations to arrive at mutant
residue-ligand pairs. We have identified protein-ligand binding due to hydrogen bonds,
dispersion, and other van der Waals interactions. Our results indicate that different Density
Functional Theory Methods are able to approximate MP2 interaction energies for different types
of systems, though no one DFT is generally applicable.

Figure 1. Pyridoxal-5- phosphate (labeled b) in complex with HIS 192 (top left), HIS778 (top
right), HIS668 (bottom left), and PHE785 (bottom right).

