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Asparaginase II Fermentation Kinetics of  Saccharomyces cerevisiae ure2dal80 Mutant: Effect of Nitrogen Source and pH
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Previous results showed that the levels of the periplasmic asparaginase II produced by the nitrogen de-repressed Saccharomyces cerevisiae ure2dal80 mutant were 4-fold higher when cells were grown in ammonium and 16-fold higher when cells were grown in proline, in comparison to the enzyme levels in the corresponding wild-type cells. However the use of the non-preferred nitrogen source proline is not feasible due to its high cost.

This work studied the kinetics of cell growth, substrate consumption, asparaginase II accumulation and pH change in Saccharomyces cerevisiae ure2dal80 fermentations containing glucose as carbon source and ammonium, urea or proline as nitrogen sources. All growth media showed a C/N ratio around 30. The effect of pH was also evaluated in a first round of proline fermentations using un-buffered and phosphate buffered medium in the pH range 4.5 to 6.5. Best results were obtained in buffered medium pH 6.5 and this condition was subsequently used in all experiments. It was also observed higher enzyme stability during the fermentation process. Proline and urea fermentations resulted in peak enzyme levels of 269 IU/L and 270 IU/L respectively, which were 2.5-fold higher in comparison to un-buffered initial pH 4.5 fermentations. Using ammonium, a preferred N source, maximum asparaginase II levels were of 157 IU/L. As cell growth and glucose consumption were not affected by differences in pH and nitrogen source, this lower enzyme level could be related to the effect of the GATA factor Nil2p, that repress nitrogen regulated genes, such as ASP3 that codes for asparaginase II, in ammonium grown cells.

As urea, a low-cost, non-preferred nitrogen source, successfully substituted proline in the asparaginase fermentations, this substrate could be preferentially evaluated for the production of other nitrogen repressed enzymes and metabolites of industrial interest. Asparaginase itself is used in the treatment of acute lymphoblastic leukemia. 

