Background

Saccharomyces cerevisiae is a fungus commonly known as Brewer’s Yeast,
which has been used for basic research pertaining to cell division and numerous
biological processes. S. cerevisiae cells are a good model organism because they
are eukaryotic (contain a nucleus), have linear chromosomes, divide by mitosis
and meiosis, respond to signaling molecules, and respire. This makes yeast cells
biologically similar to human cells, meaning our experiment can be directly tied to
human cell division. Our study asked whether the concentration of glucose in the
Yeast, Peptone, and Dextrose (YPD) media would affect the cell growth and

proliferation of yeast cells.
Methods

To make the total 6 different concentrations of dextrose of YPD media, we used
6 separate Erlenmeyer flasks to combine different ratios of yeast extract, peptone,
and dextrose (glucose). Every flask contained 500mL of DI water along with 5.0 g
of yeast extract and 10.0 g of peptone was added to each flask. The baseline
recipe (2%) called for 5.0 grams of dextrose, and we calculated the rest of the
concentrations from there (1% having 2.50g, 4% having 10.0g, etc.). After
inoculating each concentration with 300puL of yeast cells grown from an overnight
culture to 10mL in each test tube respectively, we took the optical density of each
concentration using the spectrophotometer set to 600 nm. Cell viability was
observed using a methylene blue assay- 10ulL of each concentration on a
microscope slide with methylene blue. The optical density and cell viability was
assessed periodically over a time frame of 6 hours, every hour. Between the 60
minute recorded intervals, each yeast concentration was placed in a shaking
incubator at 30°C.

00« Y20026 -

f RP' RESCARCH
RE Nute — e,
e | Dextrose
Peptone, o 200 45 | 2ue
- A/
—— UNFLAVORED N
A NN A
A

Authors: Reegan West, Annie Petris, Chris Vassilev

Results

After 6 hours we found that the 16% glucose concentration was least effective in
Saccharomyces cerevisiae cell growth. While the 1% and the 2% were the most
effective in cell growth. There was notably more cell death in the 1%
concentration between the last 2 hours of the experiment. The higher
concentrations of glucose had a higher starting optical density due to the
coloration of the media. Over time, the change between each time point grew
less and less for the more highly concentrated YPD medias (8% and 16%).
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Fig. 1. 1% glucose increased cell death after 5 hours (300 minutes) observed using methylene blue assay

S. cerevisiae exposed to variable glucose concentrations does not show
much of a change in cell viability over time. All of the concentrations
started with high cell viability, at some time stamps there was varying
results that showed a drastic unpredicted change. This could be due to
the assessment of the viability using the methylene blue assay, as it can
be a inaccurate for the whole concentrations rather than the small sample
that is collected to be observed under the microscope.

Yeast Cells Viablility Test
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Fig. .erevisiae exposed to various glucose concentrations shows varying cell viability observed via
methylene blue assay.

Sugar: Life or Dea‘h?
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We observed a trend that higher conc

e less effective in
aiding cell division over 6 hour time fram posed to high glucose
concentrations shows slower growth, the differences between measurements of
optical densities was less compared to the lower concentrations of glucose. The 16%
concentration started off with the highest optical density and then it ended with the
lowest optical density at 6 hours. The 0.5% concentration was the lowest at the start
but it had more cell growth than the 8% and 16% after 6 hours. | think that yeast
cells in high sugar concentration are having trouble with osmoregulation (holding on
to water) and transportation of materials via the cellular membrane. In a study done
by Souza et al., colon cancer cells exposed to higher glucose concentration in media
affected the cell barrier and resulted in a change in transportation of materials
entering and exiting the cell (2003). We saw a similar result with our yeast cells, the
higher concentrated glucose medias slowed the rate in which our cells divided
meaning this also could have resulted in an alteration of the physical cell barrier as
well. As mentioned in the study conducted by Meijer et al., glucose plays an
important role in Saccharomyces cerevisiae as a carbon source/ overall regulatory
responses, and found that the glucose flux (change in glucose internally) is higher in

lower concentrations of extracellular glucose media (1998). This coincides with the

effects on the cell membrane in Souza et al., transportation of materials, and what
we saw in our trend of decreased cell division under the conditions of high glucose
concentrations.
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Fig. 3. S. cerevisiae varying glucose concentrations optical density measured in the spectrophotometer at 600
nm. Higher glucose concentrations 8% and 16% gradually changed less over time compared to lower glucose
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