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Figure 3.19: Cell population and metabolite profiles of S. cerevisiae strains W303-1A (@ ,0),
SM1 (M ,00) and CM1 (A,A) in the presence of 6.5% (v/v) ethanol; open symbols represent
glucose concentrations. Exponential-phase cells were inoculated into YEPD containing 20 g 1"
glucose and incubated at 30°C/110 rpm. The values shown are means of triplicate experiments.
Error bars represent standard error and if not visible they are smaller than the symbol.
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Figure 4.6: Channel plot of a self vs. self microarray slide after the Lowess normalisation step.
The graph presents intensities of green (x axis) vs red (y-axes) signal of normalised genes
presented as points. The normalisation was performed using smoothing parameter of 0.1,
degree of polynomial of 1 and 2 robust interactions. A single biological replicate of W303-1A
at 0% ethanol (red channel) was hybridised vs. reference pool of three biological replicates of
W303-1A at 0% ethanol (green channel); one of them being the sample used as red channel.
This is considered to be very close to self vs. self hybridisation, ideal for optimising
normalisation parameters. The red and green signal intensities are approximately equal and
located around y = x line of best fit as expected.
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Figure 4.7: A Venn diagram showing the relationship between ethanol, strain and interaction
significant genelists (2-way ANOVA (p<0.001). Detailed gene-lists for interacting categories
are given in Appendix 2.1.1.
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Table 4.3: GO categories enriched in ESG induced in mutants and repressed in the

wild-type in response to ethanol (K-Means cluster 2).

Gene Ontology Term Z-scores
biotin carboxylase activity 26.6312
acetyl-CoA carboxylase activity 18.806
proline catabolic process 15.3345
regulation of pH 13.2624
serine hydrolase activity 9.9851
nuclear membrane organization and biogenesis 9.9851
fatty acid biosynthetic process 9.3277
structural constituent of cell wall 7.268
protein import into nucleus 4.8514
mitochondrial large ribosomal subunit 3.7841
transcription activator activity 3.7365
specific RNA polymerase II transcription factor activity 3.5603
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Figure 4.10: Heatmap representing gene expression from ESG K-Means cluster 2.
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Figure 4.17: Effect of ethanol stress on carbohydrate metabolism in wild-type W303-1A.
Genes more highly expressed in the wild-type strain in the presence of 6.5% ethanol compared
to 0% ethanol are coloured in shades of red according to the legend provided; genes down-
regulated during ethanol stress are represented in green with fold change indicated on the map.
Genes shown in yellow had no change in expression and white coloured genes did not pass 2-
way ANOVA (0.05). A complete map is available in Appendix 2.3.1.
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Figure 4.18: The effect of ethanol stress on carbohydrate metabolism in SM1. Genes more
highly expressed in SM1 in the presence of 6.5% ethanol compared to 0% ethanol are coloured
in shades of red according to the legend provided. Genes down-regulated in stress in SM1 are
represented in green with fold change indicated on the map. Genes shown in yellow had no
change in expression and white coloured genes did not pass 2-way ANOVA (0.05). A complete

map is available in Appendix 2.3.1.
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Figure 4.19: The effect of ethanol stress on carbohydrate metabolism in CM1. Genes more
highly expressed in CM1 in the presence of 6.5% ethanol compared to 0% cthanol are coloured
in shades of red according to the legend provided. Genes down-regulated in stress in CM1 are
represented in green with fold change indicated on the map. Genes shown in yellow had no
change in expression and white coloured genes did not pass 2-way ANOVA (0.05). A complete
map is available in Appendix 2.3.1.
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Figure 4.20: Differences in expression of genes associated with Glycolysis between W303-1A
and CM1 at 6.5% ethanol. Genes more highly expressed in CM1 than in W303-1A in the
presence of 6.5% ethanol are coloured in shades of red according to the legend provided, and
genes with higher expression levels in the wild-type compared to CM1 are represented green
with fold change indicated on the map. Genes shown in yellow had no change in expression
and white coloured genes did not pass 2-way ANOVA (0.05).
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Figure 4.21: Differences in expression of genes associated with Glycolysis between W303-1A
and SM1 at 6.5% ethanol. Genes more highly expressed in SM1 compared to W303-1A in the
presence of 6.5% ethanol are coloured in shades of red according to the legend provided, and
genes with higher expression levels in the wild-type compared to SM1 are represented green
with fold change indicated on the map. Genes shown in yellow had no change in expression
and white coloured genes did not pass 2-way ANOVA (0.05). A complete map is available in

Appendix 2.3.1.
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Figure 4.26: Correlation with previous
ethanol-stress microarray studies. Genes
reported as ethanol stress induced by
Alexandre et al., (2001) are presented in
panel A and genes reported by Chandler et
al., (2004) in panel B. Only genes that
passed 2-way ANOVA with p-value of
0.001 are presented in this figure, however,
heatmaps showing expression of all genes
reported by both publications are provided
in Appendix 2.1.3.
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