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RESEARCH ABSTRACT 
 

 
 

The motivation to conduct research on this topic stemmed from when my 

grandfather was diagnosed with Parkinson’s Disease (PD). PD is a 

neurodegenerative disease that is characterized by the loss of dopaminergic 

(DAergic) neurons in the brain which results in impaired motor symptoms. A 

synthetic peptide, TP5, has been shown to protect DAergic neurons in a mouse 

model of PD. TP5 functions by inhibiting Cdk5 (cyclin-dependent kinase) 

hyperactivity. The hyperactivity is caused by increased levels of a cleaved form of 

the p35 protein, called p25, which is known to be associated with the 

neuropathology of PD. The purpose of this project was to determine the 

neuroprotective and neurorestorative effects of the synthetic peptide on DAergic 

neurons. To model PD in human neuroblastoma and mouse striatum cell lines as 

well as in nematodes, a pesticide was used. The pesticide, paraquat, causes 

neurodegeneration due to increased oxidative stress. I hypothesized that TP5 

would serve as a therapeutic agent in protecting and restoring DAergic neurons in 

these biological models. Using various procedures such as culturing nematodes 

and cells, drug exposures, microscopy, and phenotyping, I tested my hypothesis. 

Analysis of data revealed that TP5 causes a statistically significant protection on 

neurons. Specifically, I found that TP5 increases neurite outgrowth and cell 

viability in the cell lines. Additionally, TP5 protected DAergic neurons in 

nematodes based on behavioral and neuronal morphology assays. These findings 

show that TP5 promotes the survival of DAergic neurons. Overall, my data 

demonstrates that this peptide can be developed as an effective drug for the 

treatment of PD.  


