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phenotypes can present a technical problem, as performing traditional assays and small scale
fermentations are simply not viable. As such, rapid screening assays are required in order to
short-list potential candidate strains for more in-depth analysis. Here we present the use of a
phenotypic microarray (PM) technique as a high-throughput screening tool for evaluation of
novel yeast strains. The PM effectively conducts ‘micro-fermentations’ (ca. 100 pL) in 96-well
plates and the system can simultaneously run up to 50 plates (4800 fermentations) at any one
time.

The performance metric of yeast metabolic output was the ‘maximal signal height’
after 48 h. Bespoke microarray plates were produced (Table 2) using YPD media
(2% peptone and 1% yeast extract) as a base, with subsequent variations in carbon
source. This included using glucose and maltose (at 10%, 15% and 20% w/v) to
simulate HG and VHG brewing conditions. Glucose utilization was employed as a
metric since this is key for HG brewing when using significant quantities of adjuncts
o (i.e. glucose based syrups). Conversely maltose utilization was evaluated in order

Glucose utilisation (as indicated by redox signal intensity; RSI) of each strain is shown over the course
of a 96 h fermentation in Figure 2. In addition, each yeast strain is subsequently ranked in terms of
maximum redox signal achieved after 48 h fermentation to provide an overall measure of comparison.

Ethanol tolerance (as indicated by redox signal intensity) of each strain is shown over the course of a 96 h
fermentation (using 5% YPD) in Figure 4. In addition, each yeast strain is subsequently ranked in terms of
maximum redox signal achieved after 48 h fermentation to provide an overall measure of comparison.

Fermentation performance of each strain in 15°P wort (all-
malt) diluted to 50% with Biolog IFY-O buffer. In addition
each yeast strain is subsequently ranked in terms of
maximum redox signal achieved after 48 h fermentation to
provide an overall measure of comparison.

Figure 3: Maltose utilisation Figure 5: Osmotic tolerance
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regards to their metabolic output, and compared against a commercial lager brewing strain (S.
pastorianus W34/74). The PM measures metabolic activity of yeast through the relative
degree of colour change of a tetrazolium dye in response to the presence of NADH (Figure 1)
using a specialised camera that is able to detect subtle colour changes and translate this into
numerical data.

Maltose utilisation (as indicated by redox signal intensity) of each strain is shown over the course of a
96 h fermentation in Figure 3. In addition, each yeast strain is subsequently ranked in terms of
maximum redox signal achieved after 48 h fermentation to provide an overall measure of comparison.

Osmotic tolerance (as indicated by redox signal intensity in the presence of sorbitol) of each strain is
shown over the course of a 96 h fermentation (using 5% YPD) in Figure 5. In addition, each yeast strain
is subsequently ranked in terms of maximum redox signal achieved after 48 h fermentation to provide
an overall measure of comparison.
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*Wilkinson, S., Greetham, G., Tucker, G.A. (2016). Evaluation of different lignocellulosic biomass pretreatments by phenotypic microarray-based metabolic analysis of fermenting yeast. Biofuel Research Journal 9, 357-365.



