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Introduction

Altering fluxes for overcoming metabolic bottlenecks have traditionally been approached by In the present study the effect of modulation of transcription factors in Aspergillus niger, which
genetic engineering of a single or few metabolic genes. This strategy struggles to overcome the is an industrially important micro-organism used in various processes including organic acid and
subjacent regulation thus the outcome has frequently shown to be of limited success. enzyme production, was investigated. The strategy described in this work focuses on regulation
Transcription factors have the potential of controlling several fluxes in an organism, hence connected to pH. It was chosen as an important process parameter, due to its significant
manipulating expression of these proteins can provide an alternative tool for overcoming influences on both organic acid and enzyme production.

metabolic bottlenecks. This approach has previously been demonstrated in yeast with great

success for production of ethanol (Schuurmans et al., 2008).

The strategy Locating targets Strain construction

In order to locate targets for knockout, data from a previous
transcription analysis (Andersen et al., 2009) was utilized.
Several putative transcription factors with pH responding

A number of genes indentified as putative pH responding
transcription factors was knocked out and exposed to screening

experiments. These included morphological studies (not
shown), investigation of acid production and protease activity. behavior was identified and formed the basis for gene-
knockout.

The A. niger ATCC 1015 was used as Wild-type strain
and was the basis for all strain constructions.
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Physiological characterisation
Screening

Protease activity ] Acid production

] Putative
Three novel TF mutants were screened for protease activity protease mutant

® Minimal media pH 2.5 | = Minimal media pH 6.0
and acid production and compared against Wild-type (ATCC Minimal media pH 6.0 - G IEER ElTI 2
1015) and a previously described protease deficient mutant _ .Complexmedlalp%'ol ‘ o | -
prtT (P.J Punt et al., 2008). _ W leve _
The experiments were preformed for 4 days as 6 mL stationary _ . . B . l . . I .
WT

cultures in minimal - and complex medium.
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Batch fermentations
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Phyiological coefficients for MUT 1
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l | To further characterize MUT 1, which expressed an oxalic acid
| overproducing phenotype (OOP), this mutant was cultivated in
2L scale bioreactors.

Glucose, Gluconic acid, oxalic acid g/L
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Parameters Germination Fermentation
Temperature 30 °C 30 °C

Aeration 0.10 vvim 1 vvim
Stir speed 200 RPM 1000 RPM
pH 3.0 6.0
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