
After a western blot was performed and the antibodies were added to 
the gel membrane, colored bands appeared representing different proteins 
at different lengths corresponding to their mass in kDa, seen in Figure 4. 
The bands were then quantified by reading the absorbance at 28kDa, the 
weight corresponding to protein x. For the culture treated with Tg, the 
band absorbance was 0.5719, and the absorbance of the control culture 
was 0.4337. There was an n of one so no statistical test could be run.
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Introduction
The endoplasmic reticulum (ER) is an organelle within the cell 

in which proteins are synthesized and transported/retained 
throughout the rest of the cell. Within the ER lumen is a calcium 
store which assists in ER and cellular functions. When calcium is 
depleted, stress is put on the ER, impairing its performance 
including protein synthesis and transportation (Krebs, Agellon, & 
Michalak, 2015). In recent studies at the Harvey lab, the secretion 
of proteins in response to ER calcium depletion has been found 
(Trychta, Back, Henderson, & Harvey, 2018). These proteins are 
ER retention signal containing proteins, or, ERS-containing 
proteins. These proteins contain a signal within the last seven 
amino acids of the c-terminus (end of protein) that the ER reads to 
retain the proteins within the ER. To test if these proteins really are 
sensitive to ER calcium depletion, the previously reported proteins 
were compared by their relation to inflammation and secretion. 
The protein that was mostly related to inflammation and secretion 
was then genetically spliced into a plasmid of the gene coding for 
that protein and was transfected into two separate neuroblastoma 
(SY-5Y) cell cultures. One of these cultures was treated with 
thapsigargin (Tg) for 24 hours to deplete ER calcium, the 
supernatant from both cultures was taken, and then loaded onto a 
polyacrylamide gel to perform a western blot. The hypothesis was 
that the amount of secreted protein from a cell culture with normal 
ER calcium and one with depleted ER calcium will be different, as 
diagramed in Figure 1.

The purpose of this project was to organize proteins previously 
found to be sensitive to calcium depletion and then select one and 
verify its sensitivity to ER calcium depletion. When comparing the 
western blot bands for protein x, there was no obvious difference 
in intensity. These results suggest there is no difference in 
secretion of protein x when ER calcium is normal or when it is 
depleted. These results fail to support the hypothesis that states 
there will be a difference in the amount of protein x secreted from 
the culture treated with Tg and the control.

Further testing of these ERS-containing proteins can help 
understand the effect of these proteins when they are secreted. 
Experimentation could have been better if the sample size was 
larger so the results were less affected by outliers. With a sample 
of one, there was no telling if the results were normal or an outlier. 
Also, in the lab the antibodies were having an issue, explaining the 
large number of visible bands in Figure 4. This antibody issue 
could have affected the protein x bands, in turn affecting the value 
obtained from the bands.
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The Harvey lab has created a list of proteins found to be sensitive to ER 
calcium depletion (Trychta et al., 2018). These proteins were organized 
and then compared by relation to inflammation and secretion. The protein 
most related to inflammation and secretion was selected and labeled 
protein x for propriety reasons. SY-5Y cells were grown in a 10 cm dish 
with media containing bovine growth serum (BGS), 
penicillin/streptomycin (P/S), and Dulbecco's Modified Eagle's Medium 
(DMEM). Cells were stored in an incubator and checked every day under 
a microscope for confluency (how much of the plate the cells covered) 
until confluency was between 85 and 95%. Once the cells were at least 
85% confluent, they were lifted from the dish and then evenly distributed 
to 8 wells in a 48-well plate. Transfection complex was added to 6 wells, 
the plasmid for protein x was added into two wells, and green fluorescent 
protein (GFP) was added to two wells. One well containing the protein x 
plasmid was treated with Tg for 24 hours to deplete ER calcium. SY-5Y 
cells transfected with the plasmid and GFP can be seen in Figures 2 and 3. 
The cells with the plasmid were then lysed, centrifuged, and then the 
supernatant was collected. The supernatant was then loaded onto a 
polyacrylamide gel and a western blot was performed by separating 
proteins based on molecular mass in kilodaltons (kDa), transferred to a gel 
membrane, and then a primary and secondary antibody was added to 
attach to and signal for protein x as a band. The intensity of the bands was 
quantified to determine the amount of protein that was secreted.
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Figures 2 & 3: SY-5Y 
cells alone, left, and 
transfected with GFP, 
right. Each green area 
indicates GFP and a 
brighter green indicates a 
higher concentration of 
GFP. Transfection does 
not affect cells 
dramatically.
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Results (cont.)
Figure 4 (left): Western blot results on 
gel membrane loaded with 15ug 
protein. M is the marker lane which 
indicates protein positions. The Tg
treated culture and control results can 
be seen in lanes 1 and 2 respectively. 
The band for protein x can be seen at 
28 kDa in green. Actin is the intense 
orange band seen a little above 39 
kDa. Lanes 3 & 4 are from cells with 
GFP, 5 & 6 are from cells with no 
added DNA, and 7 & 8 is from wells 
that only contained SY-5Y cells.
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Figure 1 (above): Diagram displaying the position of ERS-containing proteins in a 
cell with normal calcium concentrations and a cell with calcium depletion. Calcium 
represented by a yellow circle and protein x by a red circle.
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