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Global climate change is widely accepted among the scientific community, yet
society has not made the necessary reductions in fossil fuel usage. Models for the
implications of climate change are crucial for convincing the public of the need for
increased environmental protection. Due to their importance in freshwater
ecosystems and measurable stress responses with the p53 stress protein, Nile
tilapia serve as a good model for the effects of climate change. The goal of this
experiment was to determine specificity in the p53 antibody, and allow for further
research on p53 responses to exposure to environmental stress in Nile tilapia. We
used the Western Blot protocol to verify antibody specificity to the p53 protein in
tilapia tissue samples. Our results did not provide complete verification of
specificity of the p53 antibody, but suggested potential for future verification of
specificity.

The goal of our research was to determine and verify the specificity of our p53 antibody in binding to the p53
protein, which would allow us to form an efficient system for gathering data regarding stress protein
responses in Nile tilapia. When visually analyzing our x-ray films, we specifically looked for areas of distinct
protein bands that represent proteins marked with primary antibody and might suggest antibody specificity. In
our first attempt at doing so, our film came out undefined and showed protein remnants across the entire film,
appearing as a mostly dark gray film (Figure 4). If antibodies had bound to their specified proteins, they could
not be detected. This was repeated in another attempt (Figure 6). After processing our second membrane
(Figure 5), the film came out blank, exhibiting no fluorescence, other than a few specks of background noise
that do not represent specific proteins. In our final few attempts (Figures 7 and 8), the films were neither
crowded nor blank. Instead, they exhibited some areas of protein clusters, near the bottom left of the
membranes, while containing other fuzzy, less-defined areas.

Overall, we were not able to prove the specificity or nonspecificity of our p53
antibody, but were able to make progress towards determining specificity. Two of
our membranes were coated in non-specific protein when developed, resulting in
large films of fluorescence, likely due to insufficient 1xPBS washing. Our second
membrane did not fluoresce or suggest specificity, as no protein that was marked
with antibody remained on the membrane. This could have resulted from a lack of
primary antibody binding to the p53 protein, or a lack of secondary antibody
binding to the primary. The final two membranes showed potential for specificity.
In the lower left corner of both membranes, stacked ovals of fluorescing antibody
were exhibited, suggesting that the antibody specifically bound to several proteins
with particular molecular weights. However, due to the lack of defined protein
bands, no strong conclusions can be drawn from the results.

Methodology Strengths and Limitations

Materials & Methods
Protein Quantification
We began with frozen (-80℃) liver samples from Nile tilapia, and used the
Bradford Assay, which allowed us to determine the total concentration of protein
in each tissue sample. We added Coomassie Brilliant Blue G-250 dye to our
samples, which reacts with protein, and analyzed the shade of blue of each sample
in a spectrophotometer. The optical density of each sample allowed us to
determine its protein concentration.

Western Blot Protocol
● Using our predetermined concentrations of protein per sample, we designated
volumes of each sample to use so that there would be the same total volume of
protein in each sample.
● We then prepared our samples and proceeded with a gel electrophoresis to
separate the proteins in our sample by molecular weight.
● We transferred the proteins to a nitrocellulose membrane in a transfer
apparatus.
● We dried the membrane, soaked it in nonfat dried milk to prevent the binding of
nonspecific antibodies, and rinsed the membrane in 1xPBS to remove
loose/unbound proteins.
● Once all background noise was removed, we soaked the membrane in the
primary p53 antibody, which binds specifically to p53 proteins, overnight.
● We rinsed the membrane in 1xPBS again to remove any unbound antibody, then
soaked the membrane in secondary antibody overnight, which binds
nonspecifically to primary antibody.
● Finally, we covered the membrane with enhanced chemiluminescent substrate
so that the proteins would luminesce, and developed the membrane on x-ray
film in a Darkroom.

Figure 4: First developed Western Blot
membrane. The dark mass is background noise.
Proteins marked with antibody cannot be
detected on this film.

Conclusion
The overarching purpose of this research study was to verify the specificity of the
p53 antibody in binding to p53 proteins and provide the necessary foundation for
further research which utilizes the Dot Blot protocol and cell flow cytometry. Once
specificity is determined, further research will analyze environmental stress
responses in Nile tilapia, which can be used as a model for large ecosystems and
inform the public about implications of global climate change. Although there is
already media and basic research surrounding environmental changes, solid
research detailing the exact implications of climate change is needed to persuade
the public to change its ways.

Figure 6

Figure 1: The gel electrophoresis apparatus used to separate proteins by molecular
weight
Figure 2: The nitrocellulose membrane with transferred proteins being rinsed in
1xPBS
Figure 3: Preparing the primary antibody using p53 antibody and nonfat dried milk

Figure 5: Second developed Western Blot film.
This membrane received more 1xPBS washes
than the first to reduce background noise. This
blot turned up blank.

Strengths
● We used reliable, established assays and protocols within our field (Bradford
Assay and Western Blot Protocol)
● We minimized our sources of error by controlling most confounding variables
● We used gloves and forceps to prevent any human protein from contaminating
the samples or membranes
Weaknesses
● The dye used in the Bradford assay has the potential to react with the lysis
buffer used to homogenize our samples and alter the shade of blue of the
sample
● Our set concentration, time, and number of 1xPBS washes did not produce the
desired result, so we had to alter these conditions to find a method that
produced the correct shade of fluorescence on the blots
● We developed our films by hand, rather than relying on a machine, which can
create less precision or consistency
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Figure 6: This developed membrane, like that in Figure 4, is entirely background noise, and no proteins are
visible.
Figure 7: Areas of potential protein specificity are seen at the lower left of the blot, appearing as stacked ovals.
The other areas of the developed membrane demonstrate background noise.
Figure 8: Resembling the membrane in Figure 7, the stacked ovals at the lower left of the developed membrane
allow for some protein to be seen, although there is still surrounding background noise.

Figure 9: Molecular Weight Standards

Figure 10: PBS Washes
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