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Abstract: 

 L-asparaginase enzyme catalyzes the hydrolysis of asparagine to aspartic acid and ammonia. L-asparginasesare enzymes 

produced by microorganis ms such as Erwinia cartovora, E. coli, Erwin ia chrysanthemi, Erwinia aroideae NRRLB-138, 

Aspergillus, Penicillium, and Fusarium etc. L-asparaginase produces its anti-cancer effect by breaking down of asparagine found 

in the body which is essential for cells to maintain life. Normal cells can synthesize asparagine while malignant cells are n ot able 

to synthesize asparagine and depend on exogenous supply of asparagine for their survival. Supplementing L-asparaginase causes 

depletion of asparagine and causes death of malignant cells. L-asparaginase enzyme has gained remarkable attention for its 

anticarcinogenic potential. The enzyme has applications in pharmaceutical industry and in food manufacture. L-asparaginase 

holds a therapeutic potential and studied by the researchers worldwide.  
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I. INTRODUCTION: 

 

Many important enzymes are produced by soil 

microorganis ms. Enzymes are arebiocatalyst and exhib it 

specificity. They are used in industries on a large scale. L-

asparagine is an amino acid required fo r the nourishment of 

both normal cells and malignant cells [1]. The antineoplastic 

activity of enzyme L-asparaginase extracted from many 

microorganis ms has gained much attention in the past. In 

leukemic cells, L-asparginase catalyzes the hydrolysis of L- 

asparagine to L-aspartic acid and ammonia which results in 

reduction of L-asparagine, retards the protein synthesis, blocks 

cell cycle in G1phase and causes programmed cell death of 

leukemic cell populations [2]. L-asparginase is synthesized by 

normal cells with the help of asparagine synthase. However 

the malignant cells lack this enzyme and fo r their survival 

they need an exogenous supply of L-asparagine. When 

supplemented with L-asparaginase it is found to reduce 

exogenous L-asparagine. This results in death of malignant 

cells [3]. Thus reduction of asparagine by L-asparaginase kills 

cancerous cells whereas the normal cells are not as affected. 

Due to this characteristic, L-asparaginase enzyme has become 

a necessary drug in treating acute lymphoblastic leukaemia 

[4]. For production of L-asparaginase enzyme, bacteria, 

filamentous fungi and yeast have proved to be beneficial 

source [5]. Microorganis ms are the chief sources for 

production of L-asparaginase as they can be cultured easily, 

extraction, purification and processing methods from them is 

appropriate [6]. Many bioactive compounds are produced 

from marine microorganis ms [7, 8]. Bacteria have acquired 

importance as the most powerful source of bioactive 

secondary metabolites and antibiotics [9, 10]. These secondary 

metabolites can be used in discovery of new drugs [11].  

 

II.SOURCES: 

 

Marine bacteria are source for production of L-asparaginase 

[12]. Owing to high substrate affinity and rapid clearance of 

the enzyme from the media of the reaction, E. coli and 

Erwiniacarotovora asparaginase are used as drugs in 

treatment of lymphocytic leukaemia [13, 14]. Halophilic 

proteins, different immunological properties, enzymes with 

modified structure are seen in microorganisms from marine 

water and hyper saline lakes [15]. These halophilic organisms 

produce L-asparginase which is used in treating 

hypersensitivity. Three main sources of L-asparaginase are 

Erwinia asparaginase, E. coli asparaginase and pegaspargase 

asparaginase. Leukaemia can be treated with asparaginase 

from Erwinia spp in combination with other agents. A good 

alternative for treatment is the modified form of pegaspargase 

[16]. The tumour inhibitory activity and purification of L-

asparaginase from E. co li was reported [17]. Also the L-

asparaginase production by Erwinia aroideae NRRLB-138 

has been reported [18]. Antineoplastic activity of L-

asparaginase from Erwinia cartovora was reported due to 

depletion of L-asparaginase [19]. The amino acid sequences of 

different asparaginases along with that of E. coli enzyme has 

been reported [20]. The preparations of asparaginase from 

E.coli and Erwinia chrysanthemi are used for therapy. 

Allerg ic reactions and anaphylactic shocks [21], 

leukomogenicity [22], asparaginase resistance [23] and 

glutiminase activity [24] are the limitations with L-

asparaginase of bacterial orig in. Due these limitations there is 

a requirement for new asparaginase with newer 

immunological properties. Marine fungi such as Penicillin, 

Aspergillus and Fusarium have been reported for production 

of L-asparginase and sources of active metabolites which have 

been used in treatment of cancer. Sterile mycelia isolated from 

the thallus of Chaetomorpra sp. and Fusarium sp. isolated 

from the thallus of Sargassum wightill showed the highest 

activity [25]. Aspegillus niger showed less affinity for 

asparaginase in comparison with L-asparaginase from E. coli. 

Yet L –asparaginase from A. niger inhibited the proliferation 

of leukaemia cells.  Actinomycetes are considered as good 

source for production of L-asparaginase. The marine 

actinobacteria, Streptomyces isolated from marine sponge C. 

diffusa was found to be potential L-asparaginase producer. A 

detectable amount of L-asparaginase is produced by terrestrial 

Streptomyces [26]. 
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III.MODE OF PRODUCTION AND OPTIMIZATION 

OF PROCESS: 

 

Submerged fermentation method was performed for 

production of L-asparaginase. Active strains were cultivated 

in modified Czapek Dox broth. The maximum amount of 

enzyme production by Penicillium sp. (3.75 U/ ml) was 

obtained. Screening of filamentous fungi was based on semi-

qualitative method [27]. Incubation period, Temperature, 

moisture content were optimized for higher yield of enzyme. 

The experiment was carried out by inoculating the culture in 

the production medium and incubating at temperature range 

from 25, 30,35,40,45 and 50 degree celicus for 7 days and 

moisture content 20, 30, 40, 50, 60%. After incubation at 96 

hr for 30 degree celicius, moisture content of 50% maximum 

production of L-asparaginase (15u/ml) was observed. The 

maximum y ield of L-asparaginase (11.9 IU/ml) by 

Streptomonas albidoflavus was observed at 40 degree celicius 

at pH 7.5 [26]. For the production of L-asparaginase from 

Salbidoflavus, maltose and yeast extract were ch ief carbon and 

nitrogen sources while maltose and asparagine for production 

of L-asparaginase from S. gulbergensis [26, 28]. For the 

production of L-asparaginase, 64 bacterial isolates were 

screened from soil samples using nutrient agar medium at 37 

degree celecius for 24 hr. During screening many bacterial 

isolates showed the production of L-asparaginase enzyme 

[29]. Secondary screening for enzyme activity was done by 

Mashburn and Wriston method. Seven bacterial isolates 

showed the maximum enzyme act ivity range between 75.6 IU/ 

mg and 85.7 IU/ mg protein. The bacterial isolate BSH-3 

showed highest activity of 85.7 IU/ mg of protein.  

 

IV.APPLICATIONS: 

 

L-asparaginase enzyme is used in treating Lymphosarcoma 

and in tumour therapy in combination with chemotherapy 

[30]. L-asparaginase enzyme has antineoplastic activity and 

thus is used in treatment of cancers especially acute 

lymphoblastic leukaemia [15]. Due to the anticancer potential, 

L-asparaginase has been introduced to the mult i-drug 

chemotherapy in adults and children with acute lymphoblast ic 

leukaemia which has caused a remarkable improvement of 

therapy and has induced remission in the patients suffering 

from acute lymphoblastic leukaemia. In pharmaceutical 

industry enzymes are manufactured for its use as medicinal 

drug. L-asparaginase enzyme has significant applications in 

the treatment of Hodgkin disease, acute myelomonocytic 

leukaemia, acute myelocytic leukaemia, acute lymphoblastic 

leukaemia, melanosarcoma and reticulosarbom [31, 32]. It 

also has applications in food processing in causing reduction 

of the acrylamide formed, a carcinogen from the fried foods 

[33], and baked products [32]. Clin ical studies have reported 

L-asparaginase as an assuring agent in treating neoplastic cell 

cancers in humans. In recent years L-asparaginase has gained 

remarkable attention for its anticarcinogenic potential and is 

considered as an effective component of antitumor 

armamentarium. The enzyme has therapeutic applications in 

treatment of disorders such as autism, mult iple sclerosis, 

chronic lung disease and cancer.  

 

V.CONCLUS ION: 

 

Owing to low cost and eco-friendly nature, production of L-

asparaginase using microbes has gained considerable 

attention. L-asparaginase possesses extensive anti-tumour 

activity and therefore used for treating acute lymphoblastic 

leukaemia. L-asparaginase is non –toxic, biodegradable and 

can be delivered as the chemotherapeutic agents which are 

specific for any type of cancerous cells. The advancement in 

the field of biotechnology has enabled to improve the 

specificity of enzymes and in production of cost effective 

enzymes. 
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