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MCFA (medium chain fatty acids)

C8 : octanoic acid

CH3—(CH2)6-COOH

C10 : decanoic acid

CH3—(CH2)8-COOH %

- Toxics for S. cerevisiae:
fermentation inhibitors

- S. cerevisiae can adapt to MCFA

-PDR12 induced by C8 (Hatzixanthis et al., Yeast 2003) but not involved in
resistance (Holyoak et al., | Bact. 1999)

=> no clear mechanism of cell resistance



Wine yeast Resistance polymorphism to MCFA
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|dentification of S. cerevisiae genes involved in MCFA
resistance

(Legras et al 2010 AEM)
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genes involved in MCFA resistance Transcriptome

Step 3 : Hybridization
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cDNA from the two conditions compete for hybridization on the probes
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Fabrication des puces a ADN

de verre

6116 ORTs de levure
amplifiées par PCR
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Extraction
des ARN

Analyses des résultats

Fabrication des puces a ADN

Lames de verre

6116 ORFs de levure
amplifiées par PCR

Spotting (dépit)

Hybridation
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Obtention des résultats
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Genes involved in MCFA resistance Transcriptome

Step 4 : data analysis

o connect image data and genes iD (grid)
o check for problems (artifacts dust, spot without signal, or saturated spots)

o transformation of scanned
image into numerical data
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Transcriptome re-modeling after exposure to MCFA




Transcriptome re-modeling after exposure to MCFA

Relation between expression ratio of genes activated C10 or C8

y =0,6002x + 0,0069
R?=0,89463
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Transcriptome re-modeling after exposure
to MCFA

9- C10/C8



Functional categories of genes modulated MCFA
(funspec website)



Comparison with other stress

Percentage of genes shared between the different responses

number of genes involved 75 165 137 548 342 621
in each response

Sorbic acid
POELE 1mM
DCP 3mM
Octanol 1%
SDS 1%
Fluphenazin

Benomyl 7mM
2,4 Dichlorophenoxyacetic acid 3mM




Genes involved In each response



Phenotypic evaluation of candidate genes

0.6mM C8 0.25mM C10
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Conclusions

PDR12 and TPO1 are responsible for cell resistance to C8

and C10 respectively
Other transporters can increase C10 resistance but in a

lower extent
Ethyl ester synthesis is activated and contributes to MCFA

resistance



Transcription factors involved in MCFA adaptation
and resistance



Transcription factors involved in MCFA
response

Specific C8 (22 genes) Commune C8-C10 (53 genes) Specifique C10 (80 genes)

Facteur de % génes de la |Facteur de % génes de la|Facteur de % genes de la
Transcription réponse Transcription réponse Transcription réponse

69.6 % Msndp 48.6 Yap1p 44.4 %
39.1 % Msn2p 48.6 37.0 %
30.4 % Pdr3p 45.9 31.5 %
26.1 % Yap1p 45.9 31.5 %
26.1 % 40.5 i 24.1 %
21.7 % 40.5 24.1 %

21.7 % 37.8 24.1 %
21.7 % 32.4 24.1 %
21.7 % 20.7 20.4 %
17.4 % 27.0 20.4 %
17.4 % 27.0 20.4 %




Transcription factors involved in MCFA

response
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Phenotypic evaluation of TF regulating
the responses

0.6 MM C8 0.25mM C10
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B Gene induced by C8 acid
Gene induced by C10 acid

ABC transporter

-~ "MCFAresponse

<

C14-CoA

ELO1

C12-CoA
Ethyl-C14

Ethyl-C12

Gene weakly induced by

) C10 acid
Gene weakly induced by

both acids

x octanoic acid decanoic acid
MFS transporter transport transport
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