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Lipotoxicity induced by pentadecanoic acid in the fission yeast Schizosaccharomyces pombe
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One strategy to understand lipids is to utilize bioactive compounds. We have found that
pentadecanoic acid (C15:0), but not other fatty acids (FAs), inhibits the growth of the fission yeast.
Our aim is to reveal the mechanism underlying this phenomenon to find novel properties of FAs.

First, cytological analyses revealed that C15:0 induces defects in the endoplasmic reticulum
(ER) structure. Next, lipidomics showed that C15:0 is incorporated into membrane lipids.
Furthermore, the efficacy of C15:0 was altered in phospholipid biosynthesis mutants, or by
controlling oleic acid levels and FA desaturation. These results suggest that the altered lipid
unsaturation level by C15:0 changed the physical properties of the membrane to deform the ER
structures. This scenario emphasizes the importance of the lipid composition for maintaining
organelle morphology. Moreover, it was found that FAs other than C15:0 can exert similar
activities under certain conditions. We will also discuss the possibility that the unique phenomena
of C15:0 are the so-called lipotoxicity that has not been reported in the fission yeast.
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