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Link between neutral lipid and storage carbohydrate fluxes in S. cerevisiae revealed by Single Cell Synchrotron Fourier Tranform-Infrared Microspectroscopy

 

Oleosins induce neutral lipid accumulation in yeast

BIOCHEMICAL STUDIES SINGLE CELL FTIR STUDIES

Lipid accumulation is correlated with a decrease in glycogen

RESULTS

Oleosins become the major proteins of lipid bodies in yeast Plant protein expression level was estimated using immunoblot experiments 

Ole1 oleosin AtOle1

Questions and objectives Matlab pretreatment RMieS-EMSC correction [6] 1030 cm -1 : glycogen 1230 cm -1 : amide III 1250 cm -1 : amide III 1404 cm -1 : CH 3 1639 cm -1 : amide I 1655 cm -1 : amide I 1740 cm -1 : ester (lipides) 2854 cm -1 :CH 2 lipides 2924 cm -1 :CH 2 lipides Metabolic modifications were detected using FTIR [7] and confirmed using biochemical analysis  Using ZnSe hemisphere and synchrotron radiation, we obtained yeast single cell FTIR spectra.


 We observed that lipid accumulation induces global metabolic modifications. These results were confirmed by biochemical analysis and revealed a link between storage lipid and storage carbohydrate fluxes  We will determine if these metabolic modifications are the consequence of pathway regulations at the transcription level by conducting a transcriptomic analysis of yeast cells 

Conclusions and perspectives

CONTEXT

  Photonic microscopy pictures (bright field and epifluorescence) of yeast expressing Erg6p-RFP (lipid body Delta(24)-sterol C-methyltransferase ) and AtClo1-GFP [5].

  neutral lipids (triglycerides and steryl esters) are stored in organelles called lipid bodies (LB) [1]. They are present in all organisms, from bacteria to plants and animals. 2µm Oleosins, seed lipid body associated proteins Oleosins are LB integral proteins Predicted structure = tri-block organization :  variable N-terminal and C-terminal part, exposed at the surface and in contact with the cytosol  highly hydrophobic central part inserted into the phospholipid monolayer and/or the TAG core.

  anion-exchange chromatography with pulse amperometric detection (HPAEC-PAD)