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Are long-chain polyunsaturated fatty acids distributed in Gram-positive bacteria?
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Bacteria which have been reported to produce long-chain polyunsaturated fatty acids (LC-PUFAs), including eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA), belong exclusively to Gram-negative bacteria!. These bacterial LC-PUFAs are
synthesized de novo with the enzyme complex encoded by the pfa genes (pfad—pfaF) in a polyketide biosynthesis mode.
Comprehensive phylogenomic analysis reveals that phylogenetical distribution of the homologues of the pfa genes responsible
for production of LC-PUFAs are also restricted in Gram-negative bacterial lineages?. Although LC-PUFAs in bacteria are
considered to play important roles in cellular functions such as maintaining cell membrane fluidity under low temperature,
ensuring proper cell division and acting as antioxidating agents, relationship between their functional significance and limited
phylogenetic distribution is still ambiguous. In order to elucidate the cause of the biased distribution of LC-PUFAs in bacteria,
we have tried to introduce the pfa gene cluster derived from EPA-producing marine bacteria into Bacillus subtilis and
Brevibacillus choshinensis as model systems for Gram-positive bacteria. As a result, the transformed strains of B. subtilis
apparently produced only a trace amount of EPA, whereas those of B. choshinensis produced no EPA. Recently it has been
reported that Gram-positive Rhodococcus erythropolis can synthesize LC-PUFAs when exposed to harsh condition such as
high salt stress®. In addition, the heterologous production of EPA/DHA was observed when cells of the Gram-positive
bacterium Lactococcus lactis were transformed with the pfa genes from EPA/DHA-producing marine bacteria*. Taking our
results into account, we will discuss the cause of the limited occurrence of LC-PUFAs synthesis in bacteria.
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