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PREMISE:
Leishmaniasis is a class of infectious diseases caused by protozoan Leishmania, an intracellular parasite and transmitted by the bite of infected female of phlebotomine sandflies. This disease spread in 88 countries and it is estimated that 700000 –1 million new cases occur yearly and 310 million people are at  risk of developing the disease with 20,000 to 30,000 deaths occurring annually, highlighting Leishmaniasis as the second most common vector-borne infectious disease exceeded by malaria. Nevertheless; Leishmaniasis is neglected disease in term of drug development and research. Current treatment involved toxic drugs such as pentavalent antimonials targeting the trypanothione metabolism. These therapeutics agents are unsatisfactory in terms of safety, high cost and low efficacy, due to the emergence of drug resistance against them. Therefore, there is serious need to discover and develop new drugs to treat this life-endangering disease. Fortunately, Leishmania host numbers of unique metabolic pathways such as polyamine synthesis, trypanothione synthesis, and pyrimidine synthesis which can be targeted for drug development. In the present project, we aimed at structurally characterizing two such enzymes namely Dihydroorotase (DHOase) and Trypanothione Reductase (TR) involved in pyrimidine and trypanothione metabolism, respectively. To this end, we expressed these enzymes from Leishmanial species and purified them up to homogeneity. These recombinant proteins have been analyzed on SDS-PAGE. Further work will focus on crystallization of these enzymes and X-ray crystallographic structure elucidation of DHOase and various chemical compounds will be tested for their inhibitory activity on these enzymes and their binding mechanism will be examined through X-ray crystallography. 
METHODOLOGY AND RESULTS:
Dihydroorotase (DHOase)
Recombinant pET-28a-LdDHOase (6X His tag and thrombin cleavage site at the N-terminal) was transformed into E. coli BL21 (DE3) cells for expression. Cells were grown on LB agar plate containing Kanamycin and incubated overnight at 37°C. Single colony was grown in LB broth 5ml media, then cells were grown from 5ml to 1000 ml LB media till 0.5-0.6 O.D. Induction was done by adding 0.5 mM of IPTG. Cells were harvested at 6000 rpm and were lysed by sonication. Furhermore, cells were clarified by centrifugation at 14000 rpm for 20 minutes at 4°C. Clear supernatant was passed through Ni-NTA column for purification. During purification, 7 elutions were obtained at 300 mM of imidazole at elution 1: 30.2%, elution 2: 35.0%, elution 3: 40.7%, elution 4: 45.2%, elution 5: 49.5%, elution 6: 55.5% of imidazole. SDS-PAGE was performed by using 12 % of separating gel and 6 % of stacking gel to visualize the quality of bands. From SDS-PAGE it was expected that protein was present in elution at concentration of buffer B (containing 0.5 M imidazole). We used the elution 3,4, 5, 6 (the most pure protein fractions) for crystallization trials using Art Robbins crystallization Robot. We set up 96 x 2 crystallization trials by using the following commercial kits: PACT++, INDEX and PRO COMPLEX. At the moment no crystals are present in the drops.
Trypanothione Reductase (TR)
 For TR from Leishmania infantum (LiTR), recombinant pET-28b-His-TR (6X His tag and thrombin cleavage site at the N-terminal) having Kanamycin resistance while for TR from Trypanosoma brucei (TbTR) pET-15-His-TR having Ampicillin resistance was transformed into E. coli BL21 (DE3) cells for expression. Cells were grown on LB agar plate containing Kanamycin (for LiTR) and Ampicillin was used for TbTR,  incubated overnight at 37°C. Single colony was grown in LB broth 5ml media, then cells were grown from 5ml to 1000 ml LB media till 0.5-0.6 O.D. Induction was done by adding 0.5 mM of IPTG. Cells were harvested at 6000 rpm and were lysed by sonication. Furhermore, cells were clarified by centrifugation at 14000 rpm for 20 minutes at 4°C. Clear supernatant was passed through Ni-NTA column for purification. After purification of Trypanothione Reductase from Leishmania infantum two peaks were obtained at elution 1 & 2, 32.1% and 49% concentration of imidazole respectively. While, for Trypanothione Reductase from Trypanosoma brucei 7 fractions were collected at different concentrations of imidazole as: elution 1 (10.2%), elution 2 (24.5%), elution 3 (32.7%), elution 4 (36.3%), elution 5 (47.5%), elution 6 (50.1%), elution 7 (62.0%) concentration of imidazole, respectively. SDS-PAGE was performed by using 12 % of separating gel and 6 % of stacking gel to visualize the quality of bands. From SDS-PAGE it was expected that protein was present in elutions at concentration of buffer B (containing 0.5 M imidazole). Most pure elutions were used for crystallization trials.
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