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One Step Purification of Intracellular L-asparaginase from E. carotovora MTCC 1428 
and its Application
Sarita Devi and Wamik Azmi
Department of Biotechnology, Himachal Pradesh University, India

L-asparaginase is a chemotherapeutic enzyme that catalyzes the conversion of L-asparagine to L-aspartate and ammonia. The 
important application of the L-asparaginase enzyme is in the treatment of acute lymphoblastic leukemia, Hodgkin disease, 

acute myelocytic leukemia, chronic lymphocytic leukemia, lymphosarcoma treatment, reticulosarcoma and melanosarcoma. 
L-asparaginase is widely distributed among prokaryotes and eukaryotes and since the large amount of this enzyme drug has been 
needed for pharmacological and clinical tests, microbial sources are found to be best for the bulk production of L-asparaginase. 
In the present study, the L-asparaginase from Erwinia carotovora MTCC 1428 was purified and used for the killing of Hep-2C cell 
line. Sonication of the resting cells was carried out to release the intracellular L-asparaginase and cell free extract was subjected 
to acid precipitation. Sulphopropyl Sephadex was used for further purification of enzyme. The 24% yield of the L-asparaginase 
was obtained after single step purification. The specific activity of the purified enzyme was found to be 0.37 IU/mg and the 
electrophoresis results suggest that the L-asparaginase of E. carotovora MTCC 1428 exists in the form of dimmer of dimmers. 
Moreover, the purified L-asparaginase from E. carotovora MTCC 1428 devoid of glutaminase activity. The L-asparaginase purified 
from E. carotovora MTCC 1428 showed better in vitro toxicity on Hep-2C cell lines (84% survival) in comparison to commercial 
L-asparaginase preparation (90% survival) obtained from E. coli.
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Maize is the world’s third most important crop after rice and wheat. Downey mildew is one of the most destructive diseases 
of maize in tropical and subtropical regions in Asia. Sorghum downy mildew (SDM) caused by Peronosclerospora sorghi 

(Butler, 1907) is a disease of sorghum and maize (Zea mays) (Williams et al., 1982) and it can cause severe epidemics, resulting 
in heavy yield loss. Exploitation of the genetic variation in maize germplasm to identify putative genomic regions conferring 
SDM resistance and marker assisted selection (MAS) can help us in introgression of the resistance into susceptible genotypes. 
The recombinant inbred lines developed from UMI 79 x UMI 936 (w) using progeny row method. The F4 RIL’s populations 
evaluated during Rabi 2011. The RIL’s mapping population is developed between downy mildew susceptible (downy mildew score 
9) and resistance (score 0) inbred in order to tag downy mildew resistance QTL regions. The 125 F4 populations evaluated for 
various phenotypic traits viz., plant height (in cm), tasselling and silking (in days), length and girth of the cob (in cm), number 
of columns and rows on the cob,100 seed weight in (gm.) etc. to study variability in the population. The various phenotypic 
traits showed considerable variation among the F4 progenies. The mean ‘tasselling’ period varied from 51 days to 62 days and 
‘silking’ ranges from 56 days to 59 days. The mean ‘height’ shows variation between 88 cm to 188.70 cm. Phenotypic coefficient of 
variation and genotypic coefficient of variation was estimated for tasselling , silking and  plant height .The populations is presently  
used for SSR genotyping in order to fine map the QTL  for downy mildew resistance.
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