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GMP reductase

Development of novel therapeutic agents against African sleeping sickness targeted
for GMP reductase.
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We characterized the steady-state kinetics of Trypanosoma brucei (T. brucei) GMP
reductase (TbGMPR). TbGMPR but no enzymes of the host mammals was inhibited in the presence of a purine
nucleotide analog ribavirin 5 -monophosphate (RMP) with a Ki value of 4.46 p M. RMP and its precursor
ribavirin showed anti-parasitic effect on bloodstream forms of T. brucei in culture, and the IC50 of each
compound was ranged around 25 p M. We further prepared a mutant enzyme (TbGMPR-d) lacking cystathionine
B -synthase domain, which is absent in mammalian GMPRs, to determine its structure by X-ray
crystallography. The structure of TbGMPR-d was resolved at 2.36 and found to have a TIM barrel
structure commonly observed in GMPRs of other organisms. However, in quaternary structure, TbGMPR-d
showed a different subunit orientation as compared to that of human GMPR2. The enzyme assay revealed that
the activity of TbGMPR-d was apparently lowered than the wild-type enzyme.
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