Carbon xerogels as a purification platform for L-asparaginase purification
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L-asparaginase (ASNase, EC 3.5.1.1) is an enzymatic biopharmaceutical used as chemotherapeutic agent for acute lymphoblastic leukaemia (ALL) treatment [1]. Since patients with ALL cannot synthesize L-asparagine due to the absence of asparagine synthetase, the starvation of serum asparagine by ASNase leads to selective death of tumour cells. Current techniques for therapeutic enzyme purification are focused on the use of chromatography, which is highly costly and time-consuming [2]. Compared to conventional approaches, the use of nanomaterials in medical applications presents massive advantages due to their peculiar properties and biocompatibility. Carbon xerogels (CXs) are known for their unique properties such as high surface area, customizable porosity and high adsorption capacities [3]. 
This work aims the development of an efficient and fast strategy for cost-effective ASNase purification. For that, pristine and functionalized CXs were studied as a purification platform for ASNase from a cell extract of Bacillus subtilis. Different operating conditions were studied during cell extract adsorption onto CXs, such as cell extract concentration (1-15 mg mL⁻¹), materials functionalization and mass (12, 18 and 24 mg), and net adsorption volume (1.5, 2 and 15 mL tubes). SDS-PAGE analysis was carried out to complement the results.
The most promising results were obtained during the adsorption of 3 mg mL⁻¹ of cell extract onto pristine CXs in 15 mL tubes, attaining a 1.63-fold increase in the ASNase specific activity in the supernatant through adsorption of unwanted proteins onto the nanostructured carbon materials while keeping ASNase free in solution. SDS-PAGE analysis confirmed that these conditions seem to be the ideal relationship between cell extract concentration/material type and mass/net adsorption volume. The adsorption of cell extract onto functionalized CXs proved to be unfavourable, as the purity of the enzyme decreased in most cases.
The results obtained in this work revealed a promising and straightforward alternative to traditional ASNase purification processes through carbon xerogels nanomaterials. This method allows the removal of most impurities from a cell extract of B. subtillis containing ASNase, increasing the purity of the enzyme and decreasing the number of steps in the enzyme purification process.
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