
 

 

Cellular Systems that Degrade Misfolded Proteins Related to Neurodegenerative 

Disease 

Eleanor Johns (COL 2018) 

Advisor: Xiaolu Yang 

 

I worked on my project in a laboratory run by Dr. Xiaolu Yang in the Abramson Family 

Cancer Research Institute in the Perelman School of Medicine. This project dealt with 

protein quality control in cancer cells, essentially, the increased ability of cancer cells to 

cope with the accumulation of misfolded proteins. This is necessary for cancer cell survival 

because, due to their increased rate of division, cancer cells accumulate a greater amount 

of misfolded proteins than normal cells. It was previously observed that the protein trim11 

is important in the cells ability to degrade these misfolded proteins. Using this knowledge, 

my project specifically focused on first, understanding the mechanism by which trim11 is 

able to stimulate the degradation of misfolded proteins and second, to determine whether 

the drugs celastrol, chloroquine and piperlongumine are able to increase the amyloid 

(aggregated protein) levels in cancer cells and thus can be used with the known drug 

Bortezomib as potential synergistic treatments for cancer cells. 

 

From the first goal of the project emerged the observation that there was interaction 

between trim11 and the protein usp14. Usp14 has been previously shown to be a 

deubiquitinating enzyme that is associated with the proteasome. This deubiquitinating 

activity is thought to inhibit the activity of the proteasome as ubiquitination of misfolded 

proteins targets these proteins for degradation. Based on this, much of the project came to 

focus on the interaction between usp14 and trim11 as a means to understanding how trim11 

was able to stimulate increased protein degradation.  

 

By working on this project I learned many techniques such as sterile cell culture, drug 

treatment of live cells, and staining procedures to measure amyloid levels using flow 

cytometry. In addition, I also extensively learned how to extract proteins from cells in order 

to perform immunoprecipitation of proteins as well as western blot analysis. Furthermore, 

I learned how to use this extracted protein to conduct assays of proteasome activity. Finally, 

I was able to increase my understanding of cloning procedures and plasmid purification.   

 

The results of the project revealed that under treatment with each of the drugs amyloid 

levels were able to increase. In addition, cells that overexpressed trim11 did not show an 

increase in amyloid levels under drug treatment. This further confirms the idea that trim11 

can reduce levels of aggregated proteins. Unfortunately, experiments using combinations 

of these drugs proved inconclusive. In addition, using immunoprecipitation and western 

blot analysis we observed first, that trim11 is able to bind directly to usp14 and second, 

that cells overexpressing trim11 had an upper band of usp14, possibly due to a modification 

of the protein in the presence of trim11. Both of these results need further confirmation and 

exploration, however, they suggest that trim11 could interact with, and modify, usp14 in 

such a way that would inhibit its deubiquitinating activity and thus lead to increased 

degradation of misfolded proteins by the proteasome.  



My experience with PURM has enabled me to develop as a researcher. It exposed me to 

many new techniques and challenged me to understand how the biomedical research field 

asks and answers questions. I enjoyed my experience with the lab, which is why I plan to 

continue pursuing research in Dr. Yang’s lab.  

 

 


