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A new lipase and its cognate foldase were identified and isolated from a metagenomic library constructed from soil samples contaminated with fat. This new lipase, called LipC6G9, was overexpressed, purified and preliminary studies were performed. LipC6G9 is a true lipase that shows specific activities (2616 U mg-1 against tricaprylin, 911 U mg-1 against triolein and 1190 U mg-1 against olive oil) that are comparable to those of well-known industrially-used lipases with high activity against long-chain triglycerides. In the present work, we immobilized LipC6G9, expressed with its foldase, and studied its behavior in non-conventional medium, in order to evaluate its potential for use in biocatalysis. For immobilization studies, an inert hydrophobic support (Accurel MP-1000) was used. The lipase immobilized on Accurel showed an esterification activity of 16 U g-1 for the synthesis of ethyl oleate in n-heptane, giving a conversion of 90% in 8 h at 40°C. The performance of LipC6G9 immobilized on Accurel in organic media was further investigated. After incubation in n-heptane for 8 h, LipC6G9 maintained 100% of its original activity at 30°C and more than 70% at 50°C. It was also stable in organic solvents such as n-heptane (log P 4.0), n-hexane (log P 3.5), ethanol (log P -0.23) and acetone (log P -0.31), maintaining more than 80% of its original activity after 8 h incubation at 30°C. The synthesis of ethyl esters was tested with fatty acids of different chain lengths in n-heptane at 30°C. The best conversions (90% in 3 h) were obtained for medium and long chain saturated fatty acids (C8, C14 and C16), with the maximum activity (29 U g-1) being obtained with palmitic acid (C16). With respect to regioselectivity, LipC6G9 was 1,3-specific. Enantioselectivity was tested using the transesterification of the alcohol (R,S)-1-phenylethanol with vinyl acetate and the hydrolysis of the analog ester, (R,S)-1-phenylethyl acetate. Excellent results were obtained for the enantiomeric excess (ee >95%) and enantioselectivity (E > 200) for the R-isomer of both substrates. The results obtained in this work provide the basis for the development of applications of LipC6G9, immobilized on Accurel, in biocatalysis.


