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Overproduction of Sodium Gluconate Using the Recombinant Aspergillus niger
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Polymerase chain reaction(PCR) was conducted to obtain the gene encoding glucose oxidase(GOD) from Aspergiius nigerl ATCC
2119) and the DNA sequence determined was coincided with published GOD sequence from A. niger. Recombinant transforming
vector containing GOD and hygromycin B(hyg.B) resistant genelhph) was constructed and used for further transformation of A. niger
ATCC 2119. Selectivity of hyg.B against A niger differed depending on which media were used ie., nutrient-rich media such as
potato dextrose agarlPDA) and complete medium(CM) showed only 50% growth inhibiion at 400 wg mi” of hygB while the
minimal media inhibited mycelial growth completely at 200 ug mi™ of hyg.B. Twenty to sixty putative transformants were isolated
from the hyg.B-containing minimal top agar, transferred successively onto alternating selective and nonselective media for a mitotic
stability of hyg.B resistance and, then, single-spored. Among the stable transformants, the transformanttGOD1-6) grown by flask
culture showed the considerable increase of extracellular GOD activity, which was estimated to the degree of 50% - 100%
comparing to that of wild type. Transformation of tGOD1-6 was resulted from integration of the vectors into heterologous as well
as homologous regions of the A niger genome. Southern blot analysis revealed that there were two independent integrations of

vector into fungal genome and one into the GOD gene due to homologous recombination.

In addition, GOD aclivity and sodium

gluconate production when tGOD1-6 was fed-batch fermented were enhanced 11 fold and 2.25 fold, respectively, compared to that

of the wild type.
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Table 1. Composition of LM and M-LM media.

Concentration{g/L)
Component
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Figure 1. Schematic diagram of construction of pGODI. God
amplfied with PCR was cloned into pGEM-T vector and
then Sall-digested 2.4kb fragment of pDH25 containing Aph
cassette was ligated into HidIll site of pGEM-T vector
through blunt end ligation.
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Figure 2. Comparison of extracellular glucose oxidase prod-
uction by the wild type () and the recombinant ({-]) strain
of A. niger.
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Figure 3. Southern blot analysis of transformant(tGODI1-6).
Lanes 1 and 2 contain DNA from the wild type(ATCC 2119)
and the transformant(tGOD1-6), respectively. Restriction
enzymes are indicated at the top and numbers on left repr-
esent the fragment sizes in kb.
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Figure 4. Comparison of batch fermentation time courses by
A. niger ATCC 2119 (A) and tGOD1-6 (B).
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Table 2. Summaries of improved glucose oxidase production
by the transformant, tGODI-6, from different culture types.

Strain Culture type  DCW(g/L) Activity(IU/ml)

Wild type Batch type 234 2.7
Fed-batch type 219 19
tGOD1-6 Batch type 34.1 58
Fed-batch type 105.7 238
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Figure 5. Comparison of fed-batch fermentation time courses
by A. niger ATCC 2119 and tGODI-6.
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