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	EaDAcT, a diacylglycerol acyltransferase (DGAT) with sn-3 acetyltransferase activity synthesizes the abundant 3-acetyl-1,2-diacylglycerols (acTAGs) found in the seeds of Euonymus alatus (Burning Bush). The presence of an sn-3 acetate group modifies the physical and chemical properties of these unusual triacylglycerols (TAGs), making them useful for various applications. For example, acTAGs possess a lower viscosity compared to other vegetable oils, suggesting use as an improved straight vegetable oil (SVO) directly combustible by diesel engines. Expression of EaDAcT in Camelina sativa led to oil containing over 60 mole% acTAGs in the best T3 lines. When expressed in soybean, levels over 45 mole% acTAGs were observed in T1 seed. We increased the levels of acTAGs in Camelina oil to over 80 mole% by knocking down endogenous TAG production using RNAi mediated suppression of the DGAT1 and PDAT genes. These high levels were stable through the T5 generation. Such high acTAG producing plants were grown in a field trial at Michigan State University yielding over 350 kg of seed. The production of acTAGs did not alter the weight per seed or harvest index. AcTAGs were purified from the seed oil and shown to possess modified physical properties compared to non-transgenic oil.
	To expand the utility of acTAGs, we have combined the expression of EaDAcT with the synthesis of unusual fatty acids. For example, acTAGs with medium chain fatty acids are expected to possess still further reduced viscosity, allowing their direct combustion in smaller diesel engines. These acTAGs could also be useful as biodegradable lubricants, offering improved oxidative stability without negatively impacting cold temperature performance. We have also started developing soybean lines that produce acTAGs with ricinoleic acid. These modified acTAGs could be valuable as non-phthalate based plasticizers with chemical structures similar to existing products.

