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Abstract

Free fatty acids (FFAs) and their derivatives are valuable products with many
applications, such as biofuels, chemicals, flavor and fragrance intermediates, pharmaceuticals,
cosmetics, plasticizers, coatings, and fuels. For example, fatty acid ethyl esters (FAEEs)
exhibit fulfilled or improved properties compared to diesel fuel, and can perform as a
replacement of currently applied biodiesel; triacylglyceride with odd-chain fatty acyl moieties
(ocTAG) is a type of odd-chain fatty acid derivatives, and it is estimated to cost
US$6000-8000 per ton and have a global value of US$6-8 billion per year.

The interest in microbial synthesis of fatty acid—derived products has increased
substantially. In the past years, we have engineered the budding yeast Saccharomyce
cerevisiae as a cell factory for production of FAEEs. In connection with this work we first
evaluated different wax synthases that catalyze formation of the ester bond between fatty
acids and ethanol, and further engineered lipid metabolism to improve the production of
FAEEs. The FAEEs production reached 34 mg/L after several rounds of metabolic
engineering cycles, which is still below the commercial level. In order to further increase the
production of FAEE, we are trying to modify the key enzyme WS through protein evolution.
Besides, an oleaginous yeast Rhodosporidium toruloide was also under development as an
efficient cell factory for FAEEs.
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