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    Abstract
Purine nucleoside phosphorylases (PNPs) play an important role in the blood fluke parasite Schistosoma mansoni as a key enzyme of the purine salvage pathway. Here we present the structural and kinetic characterization of a new PNP isoform from S. mansoni, named as SmPNP2. Screening of different ligands using a thermofluorescence approach indicated cytidine and cytosine as potential ligands. The binding of cytosine was confirmed by isothermal titration calorimetry, with a KD of 27 μM, and kinetic parameters for cytidine catalysis were obtained by ITC resulting in a KM of 76.3 μM. SmPNP2 also displays catalytic activity against inosine and adenosine, making it the first described PNP with robust catalytic activity towards both pyrimidines and purines. Crystallographic structures of SmPNP2 with different ligands were obtained and comparison of these structures with the previously described S. mansoni PNP (SmPNP1) provided clues for the unique capability of SmPNP2 to bind pyrimidines. When compared with the structure of SmPNP1, substitutions in the vicinity of SmPNP2 active site alter the architecture of the nucleoside base binding site allowing an alternative binding mode for nucleosides, with a 180° rotation from the canonical binding mode. The remarkable plasticity of this binding site deepens the understanding of the correlation between structure and nucleotide selectivity, offering new ways to analyses PNP activity.
Author Summary Schistosoma mansoni is a human parasite dependent on purine salvage for purine bases supply. Purine nucleoside phosphorylase (PNP) is a key enzyme in this pathway. It carries two PNP isoforms, one previously characterized (SmPNP1) and one unknown (SmPNP2). Here we present the crystallographic structure of SmPNP2 and its complex with cytosine, cytidine, ribose-l-phosphate, adenine, hypoxanthine, and tubercidin. Cytidine and cytosine were identified as ligands of SmPNP2 using a thermofluorescence approach. Binding of cytosine was proven by Isothermal Titration Calorimetry (ITC) and cytidine, inosine, and adenosine kinetic parameters were also obtained. Purine bases showed different binding in the active site, rotated 180° from the canonical binding mode. It’s the first report showing a Low Molecular Mass PNP capable of catalyzing both types of nucleotide bases. The SmPNP2 odd behavior sheds a new light on the Schistosoma mansoni’s life cycle metabolic adaptation.
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