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Abstract 
L-asparaginase (ASNase) is an aminohydrolase enzyme that can be applied as a biopharmaceutical 
on the treatment of lymphoproliferative disorders, as an agent for acrylamide reduction in starch-
rich foods cooked at high temperatures, in addition to detection and monitoring of L-asparagine 
levels [1]. Although widely distributed in nature, e.g., plants, animals, tissues and microorganisms, 
most commercial ASNase are from recombinant microorganisms [1]. While its production can be 
performed through fermentation, downstream processing of ASNase accounts for up to 80% of 
total production cost [2]. Hence, a novel cost-effective upstream/downstream method is of 
emerging concern to allow its use by a widespread population. This work aims the development of 
a cost-effective process for ASNase purification from recombinant Bacillus subtilis cell lysates 
obtained via ultrasound sonication. Silica-based supported ionic liquid-like phase materials were 
investigated as cost-effective ASNase purification supports through a simple adsorption method. 
The effect of specific experimental conditions, e.g., medium pH and material/cell lysate ratio, in the 
purity of ASNase were optimized. Through this strategy, process costs, energy consumption, and 
waste produced, might be significantly decreased, leading to ASNase price decrease, thereby 
enabling its wider application. 
 
References 
[1] Nunes, J.C.F.; Cristóvão, R.O.; Santos-Ebinuma, V.C.; Faria, J.L.; Silva, C.G.; Neves, M.C.; Freire, M.G.; 
Tavares, A.P.M.; LAsparaginase- based biosensors, Encyclopedia, 1 (2021) 848. 
[2] Lopes, A.M.; Oliveira-Nascimento, L. de; Ribeiro, A.; Tairum Jr, C.A.; Breyer, C.A.; Oliveira, M.A. de; 
Monteiro, G.; Souza- Motta, C.M. de; Magalhães, P. de O.; Avendaño, J.G.F.; Cavaco-Paulo, A.M.; Mazzola, 
P.G.; Rangel-Yagui, C. de O.; Sette, L.D.; Converti, A.; Pessoa, A.; Therapeutic l-asparaginase: upstream, 
downstream and beyond, Critical Reviews in Biotechnology, 37 (2017) 82. 
 
Acknowledgments 
This work was developed within the scope of the project CICECO-Aveiro Institute of Materials, 
UIDB/50011/2020, UIDP/50011/2020 & LA/P/0006/2020, financed by national funds through the FCT/MEC 
(PIDDAC). This work was also financially supported by the project POCI-01-0145-FEDER-031268-funded 
by FEDER through COMPETE2020—Programa Operacional Competitividade e Internacionalização (POCI), 
and by national funds (OE) through FCT/MCTES, and by FAPESP (2018/06908-8). Ana P. M. Tavares and 
Márcia C. Neves acknowledge FCT for the research contract CEECIND/2020/01867 and 
CEECIND/00383/2017, respectively. Valéria C. Santos-Ebinuma acknowledges FAPESP for financial 
support. João C. F. Nunes acknowledges SPQ and FCT for the PhD fellowship (SFRH/BD/150671/2020). 
 
Keywords: L-asparaginase, Silica-based supported ionic liquid-like phase materials, Purification  


