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Background/Objective

* Novel monounsaturation broadens the functional uses of fatty acids in vegetable oils for oleochemical applications.
* Identifying new sources of unusual monounsaturated fatty acid-rich oils can be useful for discovering “new” fatty acid modification
enzymes, understanding the structural basis of novel enzyme activities, and sourcing genes for oil functionality improvement.

Approach ——

* Bioprospected for new sources of fatty acid modification enzymes and
associated genes.
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* Identified a variant fatty acid desaturase, elucidated its 3D structure,

and designed enzymes that produce new monounsaturated fatty acids.

- EE— Fatty Acid Desaturase 3
* Identified genes from extreme producer to engineer new plant oil and | —. St’“‘;,‘l‘;f"efi'::‘:ﬁ°“'
P e e S “"-'-"l s 4
microbial fatty acid compositions. I Regiospecificity
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Significance/Impacts

We used this information to develop enzymes that produce non-naturally
occurring monounsaturated fatty acids and sourced genes from these
species to engineer “new’” plant oil and microbial fatty acid compositions for enhanced bioproduct value.

Tapping plant fatty acid natural diversity for gene discovery,
enzyme structure-function insights, and metabolic engineering.
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