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Production in Yarrowia lipolytica

Background/Objective
Plants produce many high-value oleochemical molecules, but suitable amounts of land for industrial-scale oil-crop agriculture is not available to meet global
demand. Worse, establishing new oil-crop farms often comes with the environmental cost of tropical deforestation. The field of metabolic engineering offers
tools to transplant oleochemical metabolism into tractable hosts to produce chemicals using non-agricultural plants. We evaluated strategies to metabolically
engineer the oleaginous yeast Yarrowia lipolytica to synthesize a foreign lipid, 3-acetyl-1,2-diacyl-sn-glycerol (acTAG), an oil used in low-grade diesels,
lubricants, and emulsifiers due to its reduced viscosity and melting point relative to traditional triacylglycerol oils.

Approach
* Engineered Y. lipolytica to eliminate IcTAG synthesis, maximized production of acTAG Glucose
precursor DAG (using the best synthase identified via bioprospecting), then titrated
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* Predicted feasibility of acTAG production for commercial emulsifiers at 85% theoretical
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yield, 90 g/L titer, 75% acTAG selectivity, and 1.0 g/L/h productivity.

production while maintaining lipid bodies.
Significance/Impacts
Demonstrates novel strategies for improving non-native, neutral lipid production in Y. /lipolytica and other metabolic engineering targets for industrialization.
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