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Rising power of yeasts

SECRETION OF ASPERGILLUS NIGER 3-GALACTOSIDASE BY FLOCCULENT YEAST CELLS

Lucilia Domingues', José A. Teixeira', Nelson Lima' and Merja Penttila?

'Centro de Engenharia Biologica- Instituto de Biotecnologia e Quimica Fina
Universidade do Minho, Campus de Gualtar, 4710-057 Braga, Portugal.

VTT Biotechnology and Food Research, PO Box 1500, FIN-02044 VTT, Finland.

The cuiture of flocculent yeast cells allows for the continuous operation at a high cell density. With an
appropriate bioreactor design the cell aggregates are retained inside the bioreactor allowing for the
operation at higher dilution rates leading to higher productivity than the one obtained in conventional
continuous systems (chemostat). Moreover, the downstream processing is greatly facilitated as the
aggregates are easily separated from the product. A flocculent continuous systern has been successfully
employed for alcoholic fermentation (Domingues et al., 1999).

The secretion of heterologous protein by S. cerevisiae is attractive by several reasons (e.g. GRAS
organism, eukaryote organism, cultures are easy to handle and scale-up, few proteins are naturaily
secreted Dy yeast) but is hampered by its low secretion rate. Due to its industrial importance, f-
galactosidase production has been largely studied. The overall productivity of bioreactors for B-
gatactosidase secretion can be enhanced using continuous high cell density systems operating with
floccuient yeast cells. As in other high cell density systems, diffusional mass transfer limitations may be a
main concern. However, in a previous study, it has been shown that this is not significant for brewer's
yeast flocculating cells secreting A. niger B-galactosidase (Domingues &t al., 2000).

In this work, the secretion of A. niger B-galactosidase by a flocculent yeast cell has been studied. For that,
the flocculent S. cerevisiae strain NCYCB869-A3 has been transformed with the plasmid pVK1.1 (Kumar et
al., 19892). Higher levels of B-galactosidase were detected in the supernatant and overall enzyme
productivity was clearly better than the productivity obtained in the previous work (Domingues et al., 2000).
Bicchemical characterization of B-galactosidase secreted to the supernatant was done. The recombinant
B-galactosidase is seen as a diffuse high molecular weight band (>250 KDa) in SDS-Page gels. The
identity of the refered band was confirmed by an enzymatic gel assay. Treatment with EndoH resulted in a
sharp band around 116 KDa, clearly indicating heterogenecus giycosylation in some of the N-linked sites
in the cloned fungal B-galactosidase. This results agree with the ones previously obtained with non-
flocculent S. cerevisiae cells (Kumar et al., 1992). Batch fermentations aiming at the B-galactosidase
production optimization are also presented. The effect of lactose concentration, aeration rate and yeast
extract concentration on the recombinant B-galactosidase production were considered.
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