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Characterization of Yeast Cell Surface Displayed Aspergillus Oryzae
3 -Glucosidase 1 High Hydrolytic Activity for Soybean Isoflavone
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ABSTRACT

For efficient production of isoflavone aglycones from soybean isoflavones, we
isolated three novel types of (3-glucosidase (BGL1, BGL3 and BGL5) from the
filamentous fungi Aspergillus oryzae. Three enzymes were independently displayed
on the cell surface of a yeast Saccharomyces cerevisiae as a fusion protein with
o -agglutinin. Three B -glucosidase-displaying yeast strains hydrolyzed isoflavone
glycosides efficiently, but exhibited different substrate specificities. Among these
B -glucosidases, BGL1 exhibited the highest activity and also broad substrate
specificity to isoflavone glycosides. Although glucose released from isoflavone
glycosides are generally known to inhibit (3 -glucosidase, the residual ratio of
isoflavone glycosides generated using BGL1-displaying yeast strain reached
approximately 6.2%, and the glucose concentration in reaction mixture was
maintained at lower level. This result indicated that the BGL1-displaying yeast
strain assimilated the glucose before they inhibited the hydrolysis reaction, and
elcient production of isoflavone aglycones was achieved by engineered yeast cells
displaying B -glucosidase. In addition, the optimal pH and temperature for BGL1
displayed on the cell surfaces of the yeast were 5.0 and 5500, while the optima for
BGL1 secreted by the yeast were 4.0 and 550. The displayed BGL1 was stable
at higher pH compared with the secreted BGL1. In addition, the thermostability
of BGL1 was improved by displaying the enzyme on the yeast cell surfaces. In
addition, the displayed and secreted forms of BGL1 had similar substrate specificity.
B -glucosidase hydrolyzes daidzin and genistin, which are the glycoside forms of
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soybean isoflavones, to the aglycones. Isoflavone aglycones were elciently produced
by BGL1-displaying yeast from an isoflavone mixture; at optimal temperature and
pH the rate of aglycone production was at least 15.8 g/1/h. After 144 h of reaction,
almost isoflavones were converted to its aglycone by BGL1-displaying yeast. The
results of the present study demonstrate that BGL1-displaying yeast strains are
effective whole cell biocatalysts of isoflavone aglycone production. Soy Protein
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Fig. 1. lllustration of arming yeast.
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Table 1. Substrate specificity of BGL1
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(A) BGL1 pH dependency
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Fig. 2. Effect of cultivation time on the activity of
BGL1 displayed on the yeast.

(B) BGL1 pH stability
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Fig. 3. Elect of pH on enzymatic activity of BGL.
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(A) Temperature dependency (B) Thermal stability
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Fig. 4. EDect of temperature on enzymatic activity.
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Fig. 5. Thermal stability comparison of BGL1 between displayed on the cell surface and free enzyme.
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Fig. 6. Isoflavone aglycones production by arming yeast.
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