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The enzyme dUTPase is supposed to prevent uracil incorporation into DNA via hydrolysis of
2'-deoxyuridine 5'-triphosphate (dUTP) into its monophosphate (dUTP), thereby dissipating the
amount of energy being stored in the triphosphate group for incorporation of the uracil base. If
dUTPase is blocked in a replicating cell, the probability of thymine-less cell death dramatically
increases due to increased uracil incorporation into the genetic code. Our aim is to induce this
process in therapeutic applications aiming to fight against cancer cells or pathogenic
microorganisms via inhibition of dUTPase in a species-specific manner. In order to design
species-specific inhibitors a detailed knowledge on structural similarities and differences
between dUTPase homologues is needed. Being devoted to reach this goal, on the one hand I
successfully characterized the so far unraveled covalent pseudo-heterotrimeric dUTPase
structural arrangement using the Drosophila virilis dUTPase as a model.
On the other hand, I have investigated the interaction characteristics of two trimeric dUTPase
homologues – the Drosophila melanogaster and the E. coli dUTPase – with protein Stl, a
proteinaceous dUTPase inhibitor. I have shown that a remarkable difference may be present in
the maximal degree of Stl mediated inhibition among dUTPase homologues. Consequently, the
trimeric dUTPase protein sequences involved in binding to Stl are only partially conserved
through evolution from bacteria to eukaryotes. I have also made clear that protein Stl may be a
universal inter-action partner but not a universally effective inhibitor of dUTPases. The
explanation for this lies behind the existence of minor structural differences among dUTPase
homologues. These minor differences may serve as a basis for upcoming design of speciesspecific dUTPase inhibitory peptides.

