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ABSTRACT:
L-asparaginase (ASNase) is an important therapeutic agent used in the treatment of acute lymphoblastic
leukemia (ALL). Bacterial ASNase preparations available on the market have some limitations related to
their low stability in serum, which lead to severe immunological reactions in 3-78% of patients. Yeasts
are highlighted as important microorganisms for ASNase production since they are able of producing
similar enzymes to human congeners and with fewer side effects. In this work, the screening of 145 yeasts
isolated from marine-sediments in King George Island, Antarctica, resulted in nine glutaminase-free Lasparaginase producing yeasts. A strain of Leucosporidium muscorum was the isolated that yielded the
highest ASNase activity (490.41 U.L-1) and volumetric productivity (5.12 U.L-1.h-1). Carbon and nitrogen
sources were evaluated by a method of variation in one factor at a time. Sucrose, yeast extract and proline
resulted in maximal production of enzyme and were selected for Czapek Dox Medium (CDM)
optimization by full factorial design. Optimum media condition for yeast growth and ASNase yield were
20 g.L-1 sucrose, 15 g.L-1 yeast extract and 20 g.L-1 proline and resulted in 4,582.5 U.L-1 of enzyme and
63.64 U.L-1.h-1 of volumetric productivity. This is the first report on production of ASNase by a coldadapted yeast which may indicate a new potential source of glutaminase-free L-asparaginase for
commercial purpose.

Keywords: L-asparaginase . Leucosporidium muscorum . Antarctica . psycrophilus . leukemia . factorial
design

Development Agencies: CAPES and FAPESP (Fundação de Amparo à Pesquisa do Estado de
São Paulo), grant 2013/08617-7.

