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Methyl branched chain fatty acids (MBCFA) present the advantage of being saturated with a low level of symmetry due to the occurrence of the methyl branching, thereby combining both good resistance towards oxidation and good fluidity at low-temperature. These physical properties of MBCFA-containing oils make them potent substitutes for the mineral bases and/or the synthetic bases used for the manufacturing of high-grade lubricants.
A multigene insertion is proposed to achieve the de novo synthesis of MBCFAs in oils, resulting in the creation of a new metabolic pathway. To promote MBCFAs synthesis, a two-step synthetic pathway ensuring the availability of the unusual precursor (methyl-malonyl-CoA) and the acceptability of this unusual precursor by FAS enzyme (AT/KS-MAS domains from M. tuberculosis) was created. The yeast S. cerevisiae was used to validate this concept and strain was transformed successfully. In vitro assays, using microsomes expressing these specific MAS domains and supplied with lauroyl-CoA (C12:0-CoA) and methylmalonyl-CoA showed the production of Me-C14:0, Me-C16:0 and Me-C18:0. In vivo MBCFA production was performed in bioreactor with a medium supplied with methylmalonate and about 5% of MCBFA were obtained with this recombinant yeast. The GC/MS analysis of total lipid extract has been used to confirm the presence of MBCFA and to characterize the usual FA structures synthesized (2Me-C14:0, 2Me-C16:0 and 2,4 diMe-C16:0 and 2Me-C18:0). Despite this low amount of MBCFA, we have shown that the biosynthetic pathway of MBCFA is functional and that the yeast has the potential to become a platform for the bioproduction of MBCFA.

