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Background/objective

Methyl ketones are industrially and biologically relevant as insecticides, flavors, and fragrances and have the potential to be used as liquid
transportation fuels. While methyl ketones have been a metabolic engineering target in bacteria and yeasts, few studies have investigated production
of medium-chain length methyl ketones. Here, researchers used bioprospecting and metabolic engineering studies in E. coli as a model organism to

identify key enzymes and to develop metabolic pathways for producing 2-heptanone, 2-nonanone, and 2-undecanone.

A. Schematic of Bioprospecting Assay
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Metabolic Engineering of B-Oxidation to Leverage Thioesterases
for Production of 2-Heptanone, 2-Nonanone, and 2-Undecanone
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activities toward medium-chain substrates.
¢ Achieved production of up to 4.4 g/L total medium-chain methyl ketones.

Significance

Bioprospecting experiments use engineered E. coli to compare
activity of FadM homologs against different chain length substrates.

This work identified a high-activity FadM variant via bioprospecting and demonstrated a novel thiolase-condensation route for producing the FadM
substrate, while simultaneously demonstrating metabolic engineering strategies for selective synthesis of 2-heptanone, 2-nonanone, and 2-

undecanone in E. coli. In future work, this foundational approach will be transferred to novel yeasts.

22, U.S. DEPARTMENT OF

¢, CABBI

CENTER FOR ADVANCED BIOENERGY
AND BIOPRODUCTS INNOVATION

£ N
2 i/ Y
< 4 E N E RG
$
AT}

Yan, et al., 2020. "Metabolic Engineering of B-Oxidation to Leverage Thioesterases for Production of 2-Heptanone, 2-Nonanone, and 2-Undecanone."
Metabolic Engineering. DOI: 10.1016/j.ymben.2020.05.008.




