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Abstract 

Using a library of 130 molecular fragments along with 
the screening by STD NMR was possible to identify 
new Leishmania donovani nucleoside hydrolase 
inhibitors with activity in µM range. 

Introduction 

Nucleoside hydrolase (NH) is a strategic target for 
drug development for the treatment of leishmaniasis. 
NH is part of purines and pyrimidines uptake 
pathway, which is essential for DNA synthesis of 
these parasites DNA synthesis of parasites. 
Leishmania donovani nucleoside hydrolase (LdNH) 
sequence has a high homology with others 
trypanosomatid and is not found in mammals.1 

We used STD NMR2 and molecular fragment based 

drug discovery techniques to identify new substances 

for LdNH inhibition. STD can be used as an initial 

approach to the study of the bioactive products.3 

Unlike the biological tests, STD does require no prior 

knowledge of protein function or any specific set up 

the target to its use in pharmaceutical research. We 

demonstrate in this work that the use of STD along 

with molecular fragments is an effective and powerful 

tool for the discovery new ligands to an original target 

as LdNH 

Results and Discussion 

Molecular fragment library used here was generated 

according to the rule of three4 and structural similarity 

of fragments with NH substrates. All NMR spectra 

were acquired on a VNMRSYS-500 (Agilent). 1H 

NMR spectra were acquired for 130 molecular 

fragments (120 mM) in DMSO_d6 stock solution. 

After performed the assignment for all fragments, 

they were grouped according to their chemical shifts. 

Mixtures of 3 to 5 fragments (1 mM) were prepared in 

20 mM phosphate buffer at pH 7.4, with 10% of D2O. 

STD5 was used for screening these mixtures of 

molecular fragments to identify the presence of LdNH 

ligands. STD spectra of the mixtures of fragments 

were obtained before protein addition as control. 

LdNH was cloned, expressed and purified by affinity 

in Ni-NTA column. For LdNH ligands identification, 

STD spectra were acquired in 10:1 (fragments: 

protein) molar ratio.  

 

 

 

 

 

 

Figure 1: 
1

H NMR spectra of the mixture of three 

molecular fragments, STD spectra without protein 

(control) and STD with LdNH. 

 

Thirteen of 130 molecular fragments tested interact 

with LdNH. Some of them inhibit the LdNH activity in 

µM range.  The use of molecular modeling strategies 

would contribute to the development of new 

compounds from the linking fragments which exhibit 

good inhibitory capacity. Once synthesized, these 

novel compounds can be potent and promising 

inhibitors for planning antileishmanial compounds. 

Conclusion 

LdNH was successful expressed in high purity and 

concentration, allowing the screening of 130 

compounds library by STD NMR. Among these, 

thirteen compounds act as ligand of the protein and 

two molecular fragments are good inhibitor. From 

these results, it is now possible to use molecular 

modeling to combine the most active fragments 

thereof to generate new compounds. In addition, 

mapping of epitopes groups and analysis by 

molecular modeling will be used for planning more 

efficient inhibitors. 
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