
Escherichia coli, a widely used organism in laboratories, it is a facultative anaerobic 
bacterium. 

1) Define what a facultative anaerobic organism is. 

2) E. coli fermentation is considered to be mixed, meaning that it is able to produce both 
lactate and ethanol. Could you describe the two types of fermentations? 

3) E. coli is capable of producing ethanol through an endogenous process in which one mole 
of glucose is metabolized into two moles of formate, two moles of acetate, and one mole of 
ethanol. Considering the vast knowledge we have on its genome and metabolism (see below), 
E. coli is the primary choice for the production of biofuels. If you wanted to enhance the 
production of ethanol using genetic engineering, which gene(s) would you inhibit? 

4) In order to study the efficiency of the conversion of glucose into ethanol, you decide to 
label the glucose with 14C. If you could label the glucose in just one position, which carbon 
would you choose to obtain labelled ethanol as a product? 

5) Why wouldn’t you get any labelled ethanol if you chose position 3? 
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