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L-asparaginase is a pharmaceutically and industrially important enzyme as it has the potential to treat acute lymphoblastic leukemia (ALL) and inhibit acrylamide formation in fried and baked food products. In the present study, three new potential L-asparaginase producing bacteria were screened and identified. During the screening, we have developed a new pH indicator dye-based (cresol red-based) plate assay for the screening of L-asparaginase producers. A cresol red-based method gave a better differentiable zone of hydrolysis and consistent results and helped to avoid problems such as a less differentiable and inconsistent zone of hydrolysis which have reported previously in a phenol red and a BTB-based plate assay.
Further, we performed L-asparaginase bioprocess optimization (conventional and statistical optimization) studies. The investigations resulted in an enzyme production of 37.63 IU/ml from a newly isolated microbe, Pseudomonas resinovorans IGS-131, which was 3.45 fold higher than the initial or un-optimized enzyme activity (i.e., 10.91 IU/ml). This was followed by isolation, cloning, and expression of L-asparaginase gene from Pseudomonas resinovorans IGS-131 in Escherichia coli rosetta DE3, and the gene sequence obtained in this study showed 78% identity with a reported sequence in GenBank. The recombinant L-asparaginase was purified by affinity chromatography and gel filtration methods (size exclusion) to homogeneity with a final protein yield of 62.53 mg/L. The molecular weight of the recombinant protein was determined as 34.7 kDa by SDS-PAGE. The oligomeric state of the protein was determined as around 95% of protein species present as a monomer of 34.7 kDa by analytical ultracentrifugation (AUC).  Also, purified protein showed the good antioxidant activity of 62% against free radical 2,2-diphenyl-1-picrylhydrazyl (DPPH). The current method of screening for L-asparaginases is more rapid and efficient. Also, the recombinant production of this enzyme will help in avoiding the complexity of downstream processing associated with conventional methods. 
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