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Vesicle and Protein Trafficking in Renal Cancer 

During the summer of 2017 I worked with Professor Brendan Looyenga in the Chemistry and 
Biochemistry department conducting research on type 1 papillary renal cell carcinoma (pRCC). This type 
of cancer has amplifications in genes that encode the proteins MET (on chromosome 7) and LRRK2 (on 
chromosome 12), both of which are enzymes with kinase activity. My research focused on these 
proteins, their cellular trafficking, and any potential interaction between them in the context of the 
kidney.  

MET is surface membrane protein in the family of receptor tyrosine kinases that—when phosphorylated, 
and thereby activated by its ligand hepatocyte growth factor (HGF)—is internalized into the endosome 
and initiates growth signaling. However, the exact nature of these growth signals is dependent on where 
in the cell the MET containing vesicle is sent. LRRK2 is known to play a role in protein trafficking, though 
whether it interacts with or regulates MET internalization, and thus the type of growth signal, has not 
been studies. We hypothesized that LRRK2 abundance or activity changes the pathway of MET 
trafficking after it is activated, and thus alters the growth signals that MET sends. This summer my work 
was to elucidate the kinetics of MET activation, internalization, and internal trafficking, and then to 
determine whether any of these kinetics were altered when LRRK2 activity was manipulated. 

The main methods that I used were flow cytometry and immunoblotting (aka. “western blotting”). I 
mainly used flow cytometry to measure the amount of surface MET on cells. Since MET is removed from 
the cell surface once it has been phosphorylated/activated, this assay is a good proxy for how much 
receptor has been activated by HGF. I found that MET activation can be altered based on how densely 
the cells are cultured, suggesting that contact inhibition regulates surface MET levels. I also obtained 
quantitative data showing how quickly both normal and cancerous kidney cells remove MET from the 
cell surface. Using immunoblotting I was able to show more precisely how much MET is being 
phosphorylated as well as the other proteins downstream of MET that carry out specific growth signals. 
Near the end I used a LRRK2 inhibitor and CRISPR/Cas9 to knock out LRRK2 and then do much of the 
same experiments to see how MET was altered under these conditions. 

The results for this have been inconclusive as of now, though preliminary observations of the data 
suggest that inhibition of LRRK2 activity promotes trafficking of MET to the lysosome, as levels of MET 
are decreased in response to HGF stimulation. 

This research has benefited me greatly. I was able to learn much about how to conduct biochemistry 
research and received significant experience with cell culture and my experimental protocols. I was also 
able to get a glimpse at what it may be like to work on a team of researchers in the field as I also worked 
closely with 5 other students and 2 other professors. My interest in research has also been increasing. I 
have discovered how much fun and interesting it is to plan experiments, execute them, and get novel 
data in the pursuit of uncovering more of God’s wonderful and very complicated creation. I have been 
awed, and at time frustrated with it, but in the end the journey of discovery has been an immense 
blessing. Before this summer I did not plan to include research as an integral part of my career. Now, as I 
look forward to medical school, I eagerly await opportunities to expand my exposure and interest in 
research. I am incredibly thankful for this research experience and for all of the institutions, funding, and 
especially the individuals who made it possible.  

 

  


