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The use of various ‘omics’ for fundamental and applied research on industrial organisms is now well established.  Whereas at the basis of metabolic engineering for fuels and chemicals is a rational genetic modification of the microorganism, further optimization of its industrial performance requires fine tuning of the metabolic network to suit the production process via ‘omics’. These processes are characterized by hostile environments (high product concentrations, extreme pH values, presence of inhibitory substances) that result in low growth rates.  Therefore, in studies on the optimization of the microbial production of antibiotics, organic acids (poly)alcohols, heterologous proteins etc. it is important to apply cultivation techniques that mimic the industrial environment.

In our studies on the above applications, chemostat cultivation is used as a tool for genomics studies aimed at industrial application of microbial physiology because:

1. Different physiological conditions can be studied at the same growth rate

2. Growth rate can be manipulated and kept constant

3. Nutrient-limited growth can be studied with respect to all the medium constituents

4. Also other environmental parameters such as osmotic pressure, pH, temperature, dissolved oxygen concentration, effects of inhibitors can be studied at the same growth rate.

5. Mutants can be selected, under appropriate selective pressure, that show improved performance.  This can be used to apply reverse metabolic engineering: via ‘omics’ the changes in the microorganism may be traced and further, directed genetic engineering may be applied. 

In our contribution we will elaborate in the use of chemostat cultivation and DNA arrays for the production of organic acids with engineered Saccharomyces cerevisiae. As will be shown, these compounds can be produced in large amounts by the yeast, provided that ‘traditional’ metabolic engineering is applied in combination with natural selection of mutants.

