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Abstract
In silico study of inhibitors against GTP-binding site of protein FtsZ :

molecular docking and pharmacophore definition
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The objective of this special project is to study the mechanism at atomic level of
binding interaction between FtsZ protein and four GTP derivatives inhibitors. These
compounds include FZ1, FZ2, FZ3 and FZ4 which contain sulfonamide side chain and
exhibit specific inhibitory activity against GTPase of Pseudomonas aeruginosa FtsZ. Protein
FtsZ plays an important role in the formation of Z-ring in bacterial cell division. The molecular
docking technique was applied to select the best complex and the definition of
pharmacophore for inhibitory activity was determined. By consideration of CDOCKER score
together with the assessment of structural features, the complexes FZ1-12, FZ2-3, FZ3-105,
and FZ4-3 were selected. It was found that GAL (guanine moiety linked alanine) nucleus of
those inhibitors arranged its position and orientation similar to the guanine moiety of GTP
found in the binding site of P. aeruginosa FtsZ (PDB code 2VAW). After energy minimization,
binding energies of complexes FZ1-12, FZ2-3, FZ3-105 and FZ4-4 were determined; those
are -60.10, -90.467, -89.83, and -66.96 kcal/mole, respectively. The analysis of binding
interaction showed that the GAL nucleus of four inhibitors formed Tl-interaction with residue
F183. However, the NH, group of GAL nucleus of the complexes FZ1-12 and FZ2-3 formed
H-bond donor to residue D187, while that of the complex FZ4-3 formed H-bond donor to
residue T133. Moreover, the phenyl group of complexes FZ3-105 and FZ4-3 formed
hydrophobic interaction with residue A73. These important structural features can be used
as pharmacophore definition of FtsZ inhibition derived from GTP derivatives. Our study can

apply for preliminary screening to discover novel FtsZ-inhibitor.



