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Engineering of Fatty Acid Production and Secretion in Saccharomyces cerevisiae
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Fatty AI}]Cid In this work genetic engineering was performed in order to enhance the supply of Deletion of PDA1
Biosynthesis
y NADPH and acety|-CoA to the fatty acid biosynthesis pathway by Overexpression of The PDA1 gene was deleted by inserting the loxP-KanMX4-loxP cassette, amplified from pUG6, into the genome of CEN.PK 113-5D AFAA1/AFAA4.
ZWF1, ACS1 and ALD6 and by deleting PDA1 in a fatty acyl-CoA synthetase nul Cell growth and Lipid analytical methods

: : : Yeast cultures were grown at 30°C in YPD medium (1% yeast extract, 2% peptone and 2% dextrose).
mutant. The FAA1,4 double deletion has been shown to result is secretion of fatty J iy o Pep 0 )

At the time points indicated, 2 mL of the culture were collected and the extracellular fraction was extracted with 2 mL of n-hexane, after acidification, using pentadecanoic acid as internal standard. The
acids (SChameWSk| et al 2008)- lipids extract was dried under a stream of nitrogen and methylated in 500 uL of BF3/methanol, 30 min at 90°C. The mixture was then extracted with 500 uL of n-hexane and the fatty acid composition of the

supernatant was determined by GC of fatty acid methyl esters (FAMEs). FAMEs were identified by comparing their retention times with those of standards.
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Strain (umol/mg protein min)
CEN.PK 113-5D AFAA1/AFAA4 0,22 500

CEN.PK 113-5D AFAA1/AFAA4 ZWF1 1,66 .
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Example of the visual aspect of the fatty acids in the extracellular %

media after 30 hours of incubation. <((_)

Aspect of the supernatant after centrifuging 5 min, 14000 rpm. g>’
Left: CEN.PK 113-5D; centre: CEN.PK 113-5D AFAA1/AFAA4; LCE s

right: CEN.PK 113-5D AFAA1/AFAA4 ALD6/ACS1.
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~o- CENPKTIZ-OD APAATIARAAS ZWFT Extracellular accumulation of free fatty acids in the culture medium was determined at the time points indicated. Analysis of the FAMEs composition of the culture media of all the

—%— CEN.PK 113-5D AFAA1/AFAA4 APDA1 . . .
engineered strains shows a strong secretion phenotype.

Final Remarks

The “delitto perfetto” method was successfully applied to delete two fatty acyl-CoA synthetases, creating genetically clean strains without markers or bacterial DNA.
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stationary phase.

The flocculent phenotype observed in other strains carrying deletions in both FAA1 and FAA4 (Faergeman et al. 2001, Scharnewski et al. 2008) was never observed in our deleted strain.
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