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Abstract Biomedical evidence shows that excessive fat, especially fatty acids (FA) accumulation in

non-adipose tissues can cause lipid metabolism disorder, leading to cellular dysfunction or necrosis. The fatty acid

ok H 39: 2018-01-06 1252 H #: 2018-06-11

B KRR (IE S 31100549) il BIHTT & @ L I H (HILHE S 2017-Z1-Y14) A FHEHCR AL & DIALHE S 2016-NK-13 )N iE
AP B AN RS S TP RO (A 5 2017-Z3-Y 14) B3 B iy PR

HEHSEE . Tel: 021-67792911, E-mail: zhiweih@dhu.edu.cn; Tel: 0971-6143282, E-mail: shenyuhu@nwipb.cas.cn

Received: January 6, 2018 Accepted: June 11, 2018

This wok was supported by the National Natural Sciences Foundation of China (Grant No.31100549), Construction Project for Innovation Platform of Qinghai
Province (Grant No.2017-ZJ-Y 14), the Key Research and Development and Transformation Project of Qinghai Province (Grant No.2016-NK-131) and the Open
Project of Qinghai Provincial Key Laboratory of Crop Molecular Breeding (Grant No0.2017-ZJ-Y 14)

*Corresponding authors. Tel: +86-21-67792911, E-mail: zhiweih@dhu.edu.cn; Tel: +86-971-6143282, E-mail: shenyuhu@nwipb.cas.cn

DX 2% H i B[] - 2018-08-27 17:02:10 URL: http://kns.cnki.net/kems/detail/31.2035.Q.20180827.1702.006.html



EIRVEE - 15 75 82 0l S 8 X P 5 4 A i A3 Rl L 52 5 1495

elongase family participates in fatty acid metabolism, which is highly conserved in eukaryotes in fatty acid
metabolism and is closely related to the metabolism of membrane lipids. However, the relationship between fatty
acid elongases and cellular lipotoxic effect is unclear. In this study, Saccharomyces cerevisiae was used as our cel-
lular model due to the advantages of easy characterization and convenient genetic manipulation in lipid metabolism.
By comparing the response of fatty acid elongase-deficient elo/A, elo2A and elo3A with that of wild-type yeast to
different fatty acids, we found that long-chain fatty acid elongases £LOZ2 and ELO3 defects were highly sensitive to
oleic acid. Cell lipid droplets and neutral lipid metabolism played a key role in maintaining cellular lipid homeosta-
sis. Our results showed that the synthesis defects of long chain fatty acids or oleic acid could promote formation of
cell lipid droplets, and significantly enhanced the synthesis of the cellular neutral lipids (TAG) and cholesterol ester
(SE). The fatty acid composition were analyzed by gas chromatography-mass spectrometry (GC-MS). Cy fatty
acids were barely detected, while C,, and C,, fatty acids accumulated in e/o3A strain. The content of C, fatty acid
was also decreased significantly in elo2A strain. However, the treatment of oleic acid increased the proportion of the
total very long-chain fatty acid in the BY4741 cells, and the ratios of unsaturated fatty acids to saturated fatty acids
were increased in elo2A and elo3A strains. On the contrary, the overexpression of long-chain fatty acid elongase
genes could significantly reduce the content of oleic acid compared to the wild-type strain. Based on the study of
the responses of fatty acid elongase defects to lipid metabolism and oleic acid stress in the model cells of Saccharo-

myces cerevisiae, it provides basic data for the investigation of lipid metabolism disorder and lipotoxicity effect in

medicine.
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A: growth curves of wild-type yeast strain BY4741 and fatty acid elongase-deficient strains elo/A, elo2A and elo3A in YPD or medium containing

0.5 mmol/L oleic acid; B: effect of palmitic acid on the four genotypes of yeast cells. Growth curves of the wild-type yeast strain BY4741 and the

fatty acid elongase-deficient strain elo/A were measured in YPD or medium containing 0.5 mmol/L palmitic acid.
E1 EEERLEARRT BE BRER B §9 0 K2

Fig.1 Response of yeast cells to fatty acids stress
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A: fluorescent microscopic observation of lipid droplets with oil red O staining; B: colorimetry analysis of neutral lipid contents with oil red O.
*P<(.05, **P<0.01 vs untreated cells (Con group) respectively; “P<0.05, “P<0.01, **P<0.001 vs wide-type strain.
E2 RRBABRIEICEERT B2 BB FRAR RS20

Fig.2 Effects of fatty acid elongases on lipid accumulation in yeast cells
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A: relative amount of TAG; B: relative amount of SE. *P<0.05, **P<0.01, ***P<(.001 vs untreated cells (Con group) respectively; “P<0.05,”P<0.01,

#P<0.001 vs wide-type strain.
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Fig.3 Effects of fatty acid elongases on the lipid composition in yeast cells
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